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FORWARD AND REVERSE TABULATING 
MECHANISM FOR ACCOUNTING MA 
CHINES 

John T. Davidson, Paul H. Williams, Laurence N. 
Lehman, Jesse R. Ganger, James. H. Crawford, 
and Herman F. Sadgebury, Dayton, Ohio, as 
signors to The. National Cash Register Com 
pany, Dayton, Ohio, a corporation of Maryland 
Application March 3, 1944, Serial No. 524,846 

(CI. 197-177) 54 Claims. 

The present invention is directed to improve 
ments in accounting or bookkeeping machines 
and the like, and is particularly directed to in 
provements in the controlling and record mate 
rial supporting mechanisms of such machines. 
Speaking more specifically, the present inven 

tion is directed to an improved type of account 
ing or bookkeeping. machine; for use in connec 
tion with the many complex business systems em 
ployed by modern business establishments in the 
keeping of accurate and permanent records of 
all the transactions in which they participate. 
The particular machine chosen to illustrate 

the present invention is arranged for use by 
banking establishments in connection with the 
accounting or bookkeeping problems involved in 
the balancing of individual checking accounts. 
However, it is not the desire to limit the features 
of this invention to any particular machine.or to 
any particular business system, as the versatility 
and the flexibility of such a machine admirably 
adapt it for use in the solution of practically all 
accounting problems encountered in connection 
with complex present-day business systems. 
Sones of the basic principles of the machine 

embodying this invention are disclosed in the foll 
lowing United States Patents: Letters Patent of 
the United States No. 1,197,278 and No. 1203,863, 
issued, respectively, September 5, 1916, and No 
vember 7, 1916, to Halcolm Ellis; Patent No. 
1,819,084, issued August 18, 1931, to Emil John 
Ens; Patent No. 2,038,717, issued April 28, 1936, 
to Raymond A. Christian; Patent No. 2,079,355, 
issued May 4, 1937, to Charles L. Lee; Patent No. 
2,181,975, issued December 5, 1939, to Charles L. 3 
Tree; Patent No. 2,189,851, issued February 13, 
1940 to Paul H. Williams et al.; and Patent No. 
2,217,221, issued October 8, 1940, to Jesse R. 
Ganger. Reference may be had to the above 
patents for the details of construction of the 
basic portions of the machine, which are de 
Scribed herein only in a general way. - 

Broadly, it is an object of this invention to 
provide an accounting machine for use in con 
nection with the complex business systems of 
present-day business establishments. 
Another object is the provision of an improved 

type of front-feed, traveling... carriage having hy. 
draulic means for driving it in tabulating and 
return directions, said hydraulic leaS operating 
independently of the main operating means for 
the machine proper. 

Still another object is the provision of novel 
means for controlling the tabulating and return 
movements of the traveling carriage, said means 
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being under control of either a plurality of 
column-selecting keys, the several machine re 
leasing bars, or the traveling carriage itself. 
Another object is to provide a front-feed 

traveling carriage with improved means for mov 
ing the platen roll from working position to front 
feeding position and vice versa, and to provide 
novel means for controlling said moving-means. 

Still another object is to supply novel means 
for rotating the platen roll to line-Space the rec 
ord material and to provide means for actuating 
and controlling said rotating means. 
A further object is the provision of a selectively 

controlled device for controlling the tabulating 
movement of the traveling carriage and/or for 
controlling the line-spacing movement of the 
platen roll. 

Still another object is to supply means. for 
automatically initiating operation of the mas 
chine, said means being under the control of cer 
tain control elements or under the control of the 
traveling carriage in preselected columnar posi 
tions thereof. 
Another object is to provide novel means under 

control of the traveling carriage in predeter 
mined columnar positions thereof, or under con 
trol of certain control elements, to engage and 
disengage the totalizers and the actuators in 
proper timing to effect the type of operation de 
sired. 
A still further object is the provision of novel 

means for controlling the recording of the posi 
tive amount of an overdraft in the balance total 
izer, said means comprising an overdraft total 
izer, which is always in complementary relation 
ship with the balance totalizer and further com 
prising means to control the balance and over 
draft totalizers in overdraft operations, so that 
the overdraft totalizer will be read or reset to 
obtain a positive recording of the overdraft. 
A still further object of this invention is the 

provision of means controlled by certain control 
members for causing the traveling carriage to be 
moved in either a tabulating direction or a re 
turn direction from any columnar position to any 
other columnar position, and this irrespective of 
the number of intervening columnar positions 
through which it is necessary for the traveling . 
carriage to move in its transit to the selected 
Columnar position. 
Another object is to provide means controlled 

either by certain control elements or by the 
traveling carriage in predetermined columnar 
positions thereof, for selecting and conditioning 
the various totalizers for their various functions. 
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Another object is to supply means controlled 

either by the traveling carriage in certain col 
umnar positions thereof or by certain control 
elements for causing the proper functioning of 
the balance totalizer and the overdraft totalizer 
in overdraft operations. 
With these and incidental objects in view, the 

invention includes certain novel features of con 
struction and combinations of parts, the essential 
elements of which are set forth in appended 
claims and a preferred form or embodiment of 
which is hereinafter described with reference to 
the drawings which accompany and form a part 
of this specification. 

In said drawings: 
Fig. 1 is a perspective view of the complete 

machine. 
Fig. 2 is a detail view of one of the traveling 

carriage control keys and a portion of the mecha 
nism associated therewith. 

Fig. 3 is a diagrammatic plan view of the key 
board of the machine of this invention. 

Figs. 4 and 5 are detail views of one of the col 
umn selecting yokes. 

Fig. 6 is a detail view of the key for controlling 
the opening and closing of the front-feed throat. 

Figs. A and B together constitute a side ele 
vation of the machine as observed from the right 
thereof. 

Fig. 8 is a right side elevation of the machine 
releasing mechanism. 

Fig. 9 is a detail view of the non-repeat mech 
anism for one of the release bars. 

Fig. 10 is a right side elevation showing part 
Of the machine releasing mechanism in detail. 

Fig. 11 is a detail view of a portion of the 
mechanism for controlling the tabulation of the 
Eyeling carriage by means of one of the release 
a.S. 
Fig. 12 is a detail view of the clutch mecha 

nism for controlling the opening and closing of 
the traveling carriage front-feed throat. 

Fig. 13 is a detail view of the homing or dis 
engaging mechanism for the clutch mechanism 
shown in Fig. 12. 

Fig. 14 is a right side elevation showing in par 
ticular the mechanism for locking the machine 
releasing mechanism against operation. 

Fig. 15 is a detail view of a portion of the 
mechanism for causing the front-feed throat to 
be closed when an amountkey is depressed. 

Fig. 16 is a perspective view showing in detail 
the mechanism for locking the machine against 
Operation when an amount key is partially de 
pressed and for closing the front-feed throat 
when an amount key or an item counting key 
is depressed. 

Fig. 17 is a detail view showing the manner in 
which the amount keys are mounted in the key 
board framework. 

FigS. 18A and 18B together constitute a longi 
tudinal cross sectional view of the entire ma 
chine, taken just to the right of one of the 
amount banks, showing the actuator mechanism, 
the printing mechanism, and the corresponding 
Wheels of the Six totalizers associated with said 
amount bank. 

Fig. 19 is a detail view showing the manner in 
which the main actuators are connected to the 
corresponding auxiliary actuators. 

Fig. 20 is a detail view of a portion of the 
mechanism for controlling the units item-count 
ing actuator. 

Fig. 21 is a right side elevation of a portion of 
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the printing mechanism, showing the type car 
riers in normal or home position. 

Fig. 22 is a detail view of the aliner mecha 
nism for the type carriers. 

Fig. 23 is a right side elevation showing one 
of the type carriers in printing position and the 
corresponding impression hammer mechanism in 
released position. 

Fig. 24 is an enlarged sectional view taken 
along line 24-24 (Fig. 23) looking in the direc 
tion indicated by the arrows and showing the 
construction of the type carriers. 

Fig. 25 is a detail view of a portion of the 
impression hammer control mechanism. 

Fig. 26 is a left side elevation showing in par 
ticular the key releasing mechanism. 

Fig. 27 is a top plan view of a portion of the 
mechanism shown in Fig. 26. 

Fig. 28 is a detail view of a portion of the 
mechanism for locking the machine against Op 
eration while an amount key is partially de 
pressed, and for automatically closing the front 
feed throat when an amount key is depressed. 

Fig. 29 is a detail view of a part of the key 
releasing mechanism. 

Fig. 30 is a detail view of a part of the sub 
tract mechanism for two of the totalizers. 

Figs. 31A and 31B together constitute a side 
elevation of the machine as observed from the 
left, showing in particular the mechanism for 
controlling the functions of the various totalizers. 

Fig. 32 is a continuation of Fig. 30 and shows 
additional mechanism for controlling the Sub 
tract function in one of the totalizers. 

Fig. 33 is a right side elevation of a portion 
of the mechanism controlled by the traveling 
carriage in tabulated columnar positions thereof, 
for causing said carriage to be moved to a par 
ticular columnar position. 

Fig. 34 is a left side elevation showing the 
totalizer engaging mechanism. 

Fig. 35 is a left side elevation showing a part 
of the subtract control mechanism for the No. 1 
and the No. 2 totalizers. 

Fig. 36 is a detail perspective view showing the 
totalizer engaging bar and the cam levers which 
operate said bar. 

Fig. 37 is a perspective view of the mechanism 
for locking the keys of the machine against re 
lease or depression during machine Operation. 

Fig. 38 is a left side elevation showing the man 
ner in which the three correction keys initiate 
operation of the machine. 

Fig. 39 is a perspective view of a portion of the 
totalizer engaging mechanism. 

Fig. 40 is a left side elevation of a portion of the 
totalizer engaging mechanism. 

Fig. 41 is a detail view showing the mechanism 
controlled by the Non-Add and the Sub-Total 
keys for causing the Nos. 2, 3, 4, and 6 totalizers 
to non-add. 

Fig. 42 is a detail view of the mechanism con 
trolled by the Correction keys for causing the 
Nos. 1, 5, and 6 totalizers to non-add. 

Fig. 43 is a front elevation of a part of the 
mechanism shown in Fig. 42. 

Fig. 44 is a left side elevation showing the row 
of control keys, the sub-total control slide, and 
part of the mechanism associated therewith. 

Fig. 45 is a diagrammatic view showing the 
movement of the totalizer engaging bar for en 
gaging and disengaging the selected totalizer or 
totalizers with and from the actuators in all 
types of operations. 

Fig. 46 is a left side elevation of the Correction 
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key bank and part of the-control mechanism as 
Sociated thereWith. 

Fig. 47 is a top plan; view of the totalizer control 
slides for controlling the-functions of the various 
totalizers. 

Fig. 48 is a top plan view of part of the mecha 
nism shown in Fig. 46 for controlling the various 
totalizers in sub-total operations. 

Fig. 49 is a cross sectional view, of the left-hand 
end of the platen roll, taken along line. 49-49 
(Fig. 118). looking in the direction indicated by 
the arrows. 

Fig. 50 is an extended perspective view showing 
in particular the overdraft controlyokes and cer 
tain mechanisms associated therewith. 

Fig. 51 is a detail: view of the vertical operating 
bar for one of the sets of stopplungers. 

Fig. 52 is a left side elevation of a portion of 
the mechanism for controlling the overdraft 
totalizer. 

Fig. 53 is a left side elevation showing in par 
ticular part of the overdraft control mechanism. 

Fig. 54 is a detail view of a part of the mecha 
nism for controlling the engaging and disengag 
ing of the No. 1 or balance totalizer in balance of 
Overdraft operations. 

Fig. 55 is a detail view of a portion of the 
mechanism for controlling the engaging and dis 
engaging of the No. 1 totalizer in sub-balance of 
overdraft operations. 

Fig. 56 is a side-spacing view of the overdraft controlyokes. 
Fig. 57 is a top plan view of a portion of the 

totalizer control mechanism. 
Fig. 58 is a front elevation of a part of the 

mechanism shown in Fig. 48, showing:in particu 
lar the vertical bars for controlling the engaging 
and disengaging of the totalizers in subtract, 
total, and sub-total operations: 

Fig. 59 is a detail view of the cam- and cam lever 
and the slides controlled thereby for - actuating 
the overdraft control yokes. 

Fig. 60 is a detail view of a portion of the mecha 
nism for controlling the line: spacing function of 
the platenroll. 

Fig. 61 is a left side elevation of the mechanism 
for unlocking the automatic" overdraft control 
mechanism when the balance totalizer is over 
drawn. 

Fig. 62 is a left side elevation of the bank of 
Correction keys, showing a portion of the mecha 
nism associated therewith for positioning the 
corresponding symbol type: carriers. 

Fig. 63 is a front elevation of the mechanism. 
shown in Fig. 62. 

Fig. 64 is a detail view showing the stop mecha 
nism associated with the Nos. 2, 3, and 4. Correc 
tion keys to prevent the depression of more than 
one of said keys at a time. 

Fig. 65 is a left side elevation of the symbol 
printing mechanism controlled by the bank of 
Correction keys. 

Fig. 66 is a perspective view of a portion of the 
controlling mechanism for the symbol type car 
rierS. 

Fig. 67 is a diagrammatic view showing the 
mechanism for controlling the positioning of one 
of the Symbol type Carriers. 

Fig. 68 is a diagrammatic view of the mecha 
nism for controlling another Symbol type. Car 
le. 

Fig. 69 is a detail view of a portion of the 
mechanism shown in Fig. 71 for controlling the 
inking ribbon. 
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Fig. 70 is a fragmentary front elevation of the 
type carriers in the machine. 

Fig. 71 is a left side elevation of the mechanism 
for controlling the degree of lift imparted to the 
inking ribbon, to cause certain items to be printed 
in a distinctive-color. 

Fig. 72 is a plan view. of a portion of the mecha 
nism for controlling the reversing of the trans 
verse movement of the traveling carriage. 

Fig. 73 is a detail view of a portion of the mecha 
nism shown in Fig. 72 for engaging the clutch 
mechanism for actuating the reversing mecha 
S. 

Fig. 74 is a detail view of the homing mecha 
nism for the clutch mechanism shown in Fig. 72. 

Fig. 75 is a front elevation of the mechanism 
shown in Fig. 72, showing more in detail the re 
versing slide and the two reversing clutches as 
Sociated there with. 

Fig. 76 is a perspective view of the Sensing 
means controlled by the traveling carriage and 
the cam, which operates said sensing means. 

Fig. 77 is a detail of a portion of the mecha 
nism for controlling one of the sets of tabulat 
ing stop plungers. 

Fig. 78 is a detail view of the can for operat 
ing the sensing means shown in Fig. 76. 

Fig. 79 is a detail view of a portion of the mech 
anism for actuating the tabulating stop plungers. 

Fig. 80 is a plan view of the tabulating stop 
plungers and part of the mechanism associated 
thereWith. 

Fig. 81 illustrates the column selecting carriage 
or slide and the mechanism on the traveling car 
riage for indexing said carriage or slide. 

Fig. 82 is a detail view of a portion of the 
mechanism shown in Fig. 81. 

Fig. 83 is a detail view of the column selecting 
arms and yoke. 

Fig. 84 is a detail view of the yoke mechanism 
for controlling the columnar positioning of the 
traveling carriage. 

Fig. 85 is a right side elevation of a portion 
of the mechanism for controlling the movement 
of the traveling carriage to selected columnar 
positions. 

Fig. 86 is a detail view of a portion of the 
clutch mechanism for controlling the operation 
of the tabulating mechanism shown in Fig. 85. 

Fig. 87 is a detail view of a portion of the 
nechanism for rendeling the carriage return 
nechanism effective, 

Fig. 88 is a detail view of a part of the mech 
anism for controlling the tabulating stop bars 
or plungers. 

Fig. 89 is a side elevation of a portion of the 
mechanism controlled by the traveling carriage 
in tabulated columnar positions thereof and by 
one of the machine release bars, for controlling 
the line spacing function of the platen roll. 

Fig. 90 is a right side elevation of one of the 
column selecting keys and the mechanism asso 
ciated therewith for the traveling carriage. 

Fig. 9 is - a detail View of the canns and asso 
ciated mechanism for O2erating the leading frame 
and a liner mechanism for controlling the posi 
tioning of the actuators. 

Fig. 92 is a right side elevation of the linecha 
nism for controlling the columnar positioning of 
the traveling carriage by means of the three re 
lease barS. 

Fig. 93 is a detail view of a portion of the mech 
anism for controlling the columnar positioning 
of the traveling carriage by means of one of the 
auxiliary release bars. 
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Fig. 94 is a detail view showing the mechanism 

of Fig. 93 in one of its moved positions. 
Fig. 95 is a plan view of a portion of the mech 

anism shown in Fig. 92. 
Figs. 96A and 96B together constitute a top 

plan view of the operating mechanism for the 
traveling carriage and of the sensing mechanism 
controlled by control blocks mounted in columnar 
positions on said traveling carriage for control 
ling the various functions of the machine. 

Fig. 97 is a detail view of the clutch and the 
gearing aSSociated therewith for moving the trav 
eling carriage platen roll from printing position 
to front-feeding position and vice versa. 

Fig. 98 is a detail view of one set of tabulat 
ing stop bars for stopping and retaining the 
traveling carriage in any of its columnar posi 
tions. 

Fig. 99 is a right side elevation ol' end view 
of the traveling carriage with the right cover 
plate removed to better show the mechanism for 
shifting the platen roll from printing position 
to front-feeding position and vice versa, said 
mechanism being shown in printing position. 

Fig. 100 is a right Side view showing the rela 
tive positions of the parts of Fig. 99 when the 
platen rollis in front-feeding position. 

Fig. 01 is a right end view of the traveling 
carriage, showing in particular the upper and 
lower pressure rollers for the journal sheet in 
effective position. 

Fig. 102 shows a portion of the mechanism of 
Fig. 101 and how this mechanism is controlled 
by a manipulative lever to disengage the upper 
and lower pressure rollers from the platen roll to 
facilitate the insertion of a journal sheet. 

Fig. 103 is a croSS Sectional view of the travel 
ing carriage, showing in detail certain of the 
important parts thereof. 

Fig. 104 is a cross sectional view of one of the 
Carriage control blocks, showing two of the con 
trol tappets carried thereby and the sensing le 
vers cooperating with said tappets. 

Fig. 105 is a CIOSS Sectional view of a portion 
of the mechanism for controlling various func 
tions of the machine by means of the traveling 
Carriage in selected columnar positions thereof. 

Fig. 106 is a cross sectional view of a portion 
of the Sensing mechanism for controlling the se 
lection of the various totalizers by means of the traveling carriage in selected columnar positions 
thereof. 

Fig. 107 is a detail view of a portion of the 
mechanism shown in Figs. 99 and 100. 

Fig. 108 is a detail view of another portion of 
the mechanism shown in Figs. 99 and 100. 

FigS. 109 and 110 show in detail the mecha 
nism for covering the slots in the end plates 
through which the platen roll shaft extends. 

Fig. 111 is a detail view of the mechanism for 
automatically line Spacing or vertically feeding 
the platen roll. 

Fig. 112 is a detail view of the feed ratchet, 
the feed pawl, and the retaining pawl for the 
line spacing mechanism. 

Fig. 113 is a detail view of the manipulative 
lever and associated mechanism for controlling 
the extent of movement of the line spacing mech 
anism. 

Fig. 114 is a detail view of the cams and asso 
ciated mechanism for operating the line spacing 
Or Vertical feeding mechanism. 

Fig. 115 is a detail view of the cams and as 
Sociated mechanism for operating the throat 
Opening mechanism. 
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Fig. 116 is a detail view of the automatic ma 

chine releasing mechanism which is controlled 
by certain control keys and by the traveling car 
riage in columnar positions thereof. 

Fig. 117 is a facsimile of a fragmentary por 
tion of a statement slip illustrating one use of 
the machine of this invention. 

Fig. 118 is a fragmentary plan view of the 
traveling carriage. 

Fig. 119 is a detail view of a portion of the 
mechanism for controlling the tabulation of the 
traveling carriage and for controlling the line 
Spacing of the platen roll by means of the main 
release bar. 

Fig. 120 is a detail view of the manipulative 
lever and the selective mechanism associated 
therewith for varying the control of the ma 
chine release bars over the tabulating mecha 
nism and the line Spacing mechanism. 

Fig. 121 is a detail view of one of the auxiliary 
release bars and the mechanism associated there 
with for controlling the line spacing movement 
or vertical feeding movement of the platen roll. 

Fig. 122 is a detail view of a portion of the 
mechanism for controlling the column-to-column 
tabulating movement of the traveling carriage. 

Fig. 123 is a right side elevation of the mecha 
nism controlled by the balance totalizer and by 
the Non-Auto key for rendering the automatic 
machine releasing mechanism inoperative. 

Fig. 124 is a right side elevation of a portion 
Of the mechanism for controlling the tabulating 
function of the traveling carriage and the line 
Spacing function of the platen roll in automatic 
machine operations. 

Fig. 125 is a detail view of the vertical bar for 
controlling one Set of tabulating stop plungers. 

Fig. 126 is a detail view of a portion of the 
nechanism associated with the mechanism shown 
in Fig. 124 for controlling certain functions of 
the traveling carriage and the platen rollin auto 
matic machine operations. 

Fig. 127 is a time chart giving in graphic form 
the various movements of the important mecha 
nisms embodied in the machine of this invention. 

GENERAL DESCRIPTION 

The mechanism of the machine chosen to illus 
trate the present invention is driven by a con 
ventional type of electric motor which may be re 
leased for operation either by any one of three 
release bars, including a main release bar and 
two auxiliary bars, or by any one of a plurality 
Of So-called notorized control keys, or automati 
cally by means of the traveling carriage in se 
lected columnar positions thereof. The main op 
erating motor is of the semi-continuously run 
ning type, there being an automatic shut-off de 
Vice provided for breaking the current to the 
motor in case Said motor is left running and the 
machine is not operated over a certain period. 
Releasing the machine for operation restores this 
automatic shut-off mechanism to initial position. 

Instead of the conventional type of oscillating 
cam shaft usually found in machines of this type, 
the present machine is provided with a rotary 

70 
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can shaft which makes one revolution each ma 
chine Operation to drive the different mecha 
nisms of the machine. Depression of any one of 
the three motor bars or any of the various mo 
torized control keys causes the main can shaft 
to be clutched to the operating motor, which 
drives said camshaft through one revolution of 
movement, after which Said cam shaft is auto 
matically declutched from the motor mechanism. 
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After the automatic shut-off mechanism has 
functioned to stop operation of the motor, de 
pression. of anyone of the starting bars or any 
one of the motorized... control keys, in addition 
to engaging the clutch mechanism as explained 
sabove, simultaneously operates the: switch to en 
sergize the machine operating-motor. 

The machine of the present invention is 
equipped with a laterally shiftable traveling car 
:riage, which is driven in both tabulating and 
'return directions by a non-positive hydraulic 
drive mechanism, similar in many respects to 
that disclosed in the Ganger Patent.No. 2,217,221. 
The hydraulic mechanism for the traveling car 
criage is driven by an independent motor, which 
;is actuated by the same Switch mechanism which 
controls the main motor-for-driving the machine 

- proper. The independent motor for the travel 
ing carriage likewise, through a positive con 
nection, drives an auxiliary camshaft for con 
trolling all the functions of the traveling car 
triage, with the exception of the tabulating and 
return movements thereof. 
The auxiliary camshaft for the carriage mech 

- anism: drives: a plurality of clutch driven mem 
ibers for a series of clutches which are actuated 
under the control of the machine controlling 
gmechanisms to initiate: the various functions of 
: the traveling carriage, and, in some cases, of the 
machine proper. These functions include the 
opening and closing of-the-front-feed throat of 

...the carriage, line-spacing the platen roll, revers 
sing the lateral movement of the traveling car 
triage, depressing the tabulating stop plungers to 
release the traveling carriage for either tabulat 
ing or return movement, and initiating automatic 
releasing of the machine for operation. 

: The throat opening- or front-feed mechanism 
timentioned above, which is actuated by the aux 
iliary camshaft, moves the platen roll fronprint 
ting position to a front-feeding position, and, 
when said platen rollis in this position, the State 
'ment: sheet, record sheet, or any other: record 
material may be inserted and/or renoved at the 

- front of the platenroll, and saidsregord-material 
is guided around said platen roll by a front-feed 
throat. Record material inserted in the front 
feed throat may be located in relation to the 
printing mechanism by means of a line finding 
bar:which extends across the front of the travel 
ing carriage and forms a part of the front-feed 
throat. 

In addition to the statement or ledger-sheet, 
a duplicate record of the transactions over a 

a certain period of time is usually recorded on a 
journal sheet, which is threaded around the 
platen roll and is retained in place, when the 
platen is moved from front-feeding: position to 

- printing position and vice versa, by means of 
pressure rollers, which are not affected by the 
opening and closing of the front-feed throat. 
The column, selection and other functions of 

... the traveling carriage are controlled by a row of 

..-keys located just above the regular amount-key 
board, said keys including a left, margin key, ten 
column selecting keys, a step-by-step tabulating 
key, a throat-opening key, and a line Spacing or 
paper, feed-key. As presently constructed, the 
traveling carriage has a maximum of ten-col 
umnar positions. Any or all of these columnar 
positions may be used, depending upon the par 
ticular business.system to, which the nachine is 
being applied. 
The ten column. Selecting keys position corre 
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column selecting slide, which is in turn indexed 
in relation to the position of the traveling car 
riage as said carriage moves through its various 
columnar positions. This unique construction 
permits the column selecting keys to be used 
either as tabulating keys or as carriage return 
keys, depending upon the position of the traveling 
carriage. For example, if the selected columnar 
position of the traveling carriage is to the left 
of the printing mechanism, depression of the 
corresponding column selecting key will cause 
the traveling carriage to be noved in a return 
direction until the selected column is opposite 
said printing mechanism. Likewise, if the col 
umn corresponding to the depressed column 
selecting key is to the right of the printing mech 
anism, the depression of said column selecting 
key-will cause the traveling carriage to be moved 
in a tabulating direction until the selected col 
unn is opposite the printing mechanism. In 
other. Words, the column selecting keys actuate 
corresponding stop-levers, which in turn cooper 
late with a column, selecting slide, which slide is 
indexed by the traveling carriage in relation 
thereto, so that said slide always bears the same 
relationship to the column selecting stop levers 
that the traveling carriage does. The column 
selecting slide also actuates mechanism which 
causes the traveling carriage to be moved in either 
tabulating or return direction, depending upon 
the location of the selected column in relation to 
the printing mechanism, whereupon said column 
selecting slide, in cooperation with the stop lever 
corresponding to the depressed column selecting 
key, arrests movement of the traveling. carriage 
when the column corresponding to said depressed 
key is opposite the printing mechanism. 
In addition to the column selecting keys ex 

plained above, the column selecting feature of the 
traveling carriage may likewise be controlled by 
the three. release bars, each of said bars having two positions; namely, a normally depressed 
position and a fully depressed position which is 
used for controlling certain functions of the 
traveling carriage, including column selecting, 
step-by-step tabulating, and line spacing of the 
platen roll. 
The functions of the main release bar and one 

of the auxiliary release bars may be varied and/or 
controlled by means of a selectively controlled 
mechanism which may be positioned by means of 
a finger piece located on the main keyboard ad 
jacent the main release bar. 
When the selectively controlled mechanism is 

in one position, normal depression of the main 
release bar causes the traveling carriage to be 
moved in a tabulating direction step by step from 
one columnar position to the next, and, when said 
selecting mechanism is in another position, nor 
mal depression of said main release bar causes the 
platen roll to be revolved to line space the record 
material supported thereby. Maintaining the 
main release bar in fully depressed position ren 
ders the tabulating mechanism and the line spac 
ing mechanism referred to above ineffective and 
in turn effectuates a column selecting mechanism 
to cause the traveling carriage to be moved to a 
particular columnar position, and in addition 
renders another control for the line spacing 

70 mechanism effective to cause the platen roll to 
be rotated to line space the record material. 
As previously stated, mechanism under control 

of the traveling carriage in predetermined colum 
nar. positions thereof is provided for initiating 

-sponding stop, levers, which cooperate. With a 75. automatic Operation of the machine and for caus 
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ing the traveling carriage to be moved in a tab 
ulating direction step by step from one columnar 
position to the next. Eikewise the motorized con 
trol keys actuate the automatic releasing mech 
anism to initiate operation of the machine, and, 
in addition, depression of any of these motorized 
keys shifts the control of the traveling carriage 
to the selectively controlled mechanism, which, 
depending upon its position, causes the traveling 
carriage to be tabulated step by step or causes 
the platen roll to be rotated to line Space the 
record material. 
A manipulative member is provided for render 

ing inoperative the automatic machine releasing 
mechanism. 
Mechanism which Operates in connection with 

the traveling carriage control mechanism causes 
the platen roll to be moved to front-feed position 
near the end of machine operation. Likewise 
mechanism is provided for automatically return 
ing the traveling carriage to initial position, in 
this case the 'Pick-up' column, when a control 
tappet, located in a selected columnar position 
on the carriage, prevents the disabling of this 
mechanism. In other words, the automatic col 
umn selecting mechanism referred to above is 
normally disabled; however, said mechanism may 
be enabled by providing a control tappet in the 
desired Columnar position. Mechanism under 
control of the traveling carriage in columnar po 
sitions thereof is provided for causing the platen 
rol to be rotated to line Space the record na 
terial when the traveling carriage is in certain 
predetermined columnar positions. 
The machine embodying the present invention 

in its present form is provided with six adding 
and subtracting totalizers mounted in Vertical 
pairs at the rear of the machine, as is the usual 
practice with machines of this type. It is not 
the desire to limit this machine to any particular 
number of totalizers, as this is a matter of choice, 
and the number of totalizers may be increased or 
decreased at will to meet the requirements of 
the business system to which the machine is being 
applied. 

In the present adaptation, one of the add-Sub 
tract totalizers is used as a crossfooter or balance 
totalizer, and another totalizer is used in con 
junction with said balance totalizer and is main 
tained constantly in complementary relationship 
thereto, so that a positive recording (true negative 
balance) of an overdraft may be obtained at any 
time by simply reading or resetting this comple 
mentary totalizer, which will be referred to here 
in after as the overdraft totalizer. This arrange 
nent of the balance totalizer and the Overdraft 
totalizer permits all operations, including over 
draft operations, to be performed in one cycle 
of operation of the machine; a decided advantage, 
as, in former machines, it was necessary to uti 
lize three cycles of operation of the machine in 
overdraft operations in order to transpose the 
negative amount of the overdraft to a positive 
amount and record this amount. 
Another one of the totalizers is used as an item 

counter and may be used in conjunction with the 
balance totalizer or any of the other totalizers 
for counting any particular item. The other 
three totalizers of the machine may be used in 
any manner desired, depending upon the par 
ticular business System to which the machine is 
applied. 
The wheels of the six totalizers are adapted to 

be engaged with corresponding actuator racks, 
there being one such rack for each denomina 
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tional Order of the machine, said racks being Cons 
trolled in subtracting and adding operations by 
means of corresponding denominational roWS of 
amount keys mounted in the main keyboard of 
the machine. 

In adding and subtracting operations, depressed 
amount keys cause the corresponding actuator 
racks to be positioned in agreement thereWith 
and transmit this positioning to the Wheels of 
the selected totalizer or totalizers to enter therein 
the amount set up On the keyboard. One of the 
advantages of the use of the type of actuators 
employed in this machine is that any or all of 
the totalizers may be simultaneously engaged with 
the actuators in adding and subtracting opera 
tions, so that the amount set up on the keyboard 
may be entered in any desired number of the 
totalizers. In this machine, as in all other na 
Chines having a single set of actuators, it is pos 
sible to perform a total or sub-total recording op 
eration in only one totalizer at a time. However, 
such total or sub-total may be simultaneously 
added to or subtracted from any number of the 
other five totalizers. 
One of the unique features of the present ma 

chine is that any totalizer may be selected and 
conditioned for any type of operation, including 
non-adding, adding, subtracting, total recording, 
and sub-total recording, either by means of the 
traveling carriage in predetermined columnar po 
sitions thereof or by a row of control keys located 
on the left-hand side of the main keyboard. With 
this type of mechanism, it is possible to arrange 
the control mechanism on the traveling carriage 
so that a complete series of operations involving 
any number of the totalizers may be performed 
without the operator's having to bother with the 
selection of a single totalizer, which makes for 
speed and efficiency in handling the accounting 
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problems in connection with complex business 
Systems. 
As previously explained, there is an overdraft 

totalizer which always functions in combination 
with the balance totalizer, and consequently these 
two totalizers are always in complementary rela 
tionship with each other. As long as the balance 
totalizer or crossfooter is in a positive Condition, 
it will be selected in sub-balance and balance 
operations for recording the sub-total or the total. 
However, when the balance totalizer becomes 
overdraWn, mechanism which functions automat 
ically causes the Overdraft totalizer to be selected 
for sub-total or total-recording operations in or 
der to record a positive annount or true negative 
total of the overdraft without any further come 
putations involving multiple cycles of the ma 
chine operating mechanism. In balance of over 
draft operations, the amount of the overdraft, 
cleared from the Overdraft totalizer, is simulta 
neously added into the balance totalizer to zeroize 
said totalizer. In normal balance operations, 
When the balance totalizer is in a positive condi 
tion, the amount cleared from said balance total 
izer is simultaneously subtracted from the over 
draft totalizer to Zeroize the same. 
In balance and Sub-balance operations, the 

Wheels of the selected totalizer are engaged with 
the actuators prior to their initial movement and 
are turned in a subtractive or reverse direction by 
Said actuators to zero position, to position said 
actuators commensurate With the value of the 
amount standing on said selected totalizer wheels. 
In balance operations, the Wheels of the selected 
totalizer are disengaged from the actuators prior 
to their return movement forwardly and as a re 
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sult remain Zeroized, while in Sub-balance opera 
tions said wheels remain in engagement with said 
actuators during their return movement for 
wardly and are consequently restored to their original positions. 
The amount actuators are connected to corre 

sponding type carriers and position said type car 
riers in relation to the position of Said actuators, 
either under the control of the amount keys or 
under control of the totalizer wheels in sub-total 
and total recording operations, whereupon func 
tioning of the impression mechanism causes the 
amount to be recorded upon the record material 
supported by the platen roll. Likewise the se 
lecting and conditioning mechanism for the 
totalizers controls the positioning of correspond 
ing Symbol type carriers to cause a character 
symbolic of the type of operation being performed 
to be printed adjacent the amount on the record 
material. 
In addition to the keys outlined above, the main 

keyboard contains a row of Correction keys for 
making corrections in the various totalizers. 
This row of keys also includes a Non-Count key 
for rendering the item counter inoperative, and 
a Non-Automatic key for preventing operation of 
the automatic machine releasing mechanism un 
der influence of the traveling carriage in selected 
columnar positions thereof. The row of control 
keys includes a Release key for releasing any de 
pressed amount and/or control keys. 
In addition to the main keyboard explained 

above, the machine of this invention has an aux 
iliary keyboard located slightly beneath and di 
rectly in front of the main keyboard, said aux 
iliary keyboard including a full complement of 
date keys, eight symbol keys for printing identi 
fying characters opposite amounts, and a so 
called Black key for causing Subtractive items, 
which are ordinarily printed in red, to be printed 
in black. A Release key is provided for releasing 
any depressed key of the auxiliary keyboard. 
A lock is provided for locking the date keys in 

depressed position, so that one setting of the 
date will suffice for all the entries made in 
one calendar period, such as a day. Likewise 
locks are provided for the symbol keys and for 
the Black key, so that these keys may be locked 
in depressed position and therefore will not be 
automatically released at the end of each ma 
chine operation, as is ordinarily the case. 
The printing mechanism is provided with a 

“split and normal' mechanism, which is con 
trolled by the traveling carriage in columnar po 
sitions thereof for Splitting the keyboard into 
several Sections so that these sections may be used 
individually or collectively for recording certain 
data. The 'Split and normal' mechanism dis 
connects the Zero elimination pawls at the de 
sired positions of the printing mechanism, to split 
the keyboard into the desired number of sections. 
When the keyboard is thus split, it is used only 
for setting up data to be printed on the record 
material, and none of this data is entered in any 
of the totalizers. 
Mechanism under control of the traveling car 

riage, in columnar positions thereof, controls the 
printing movement of the item totalizer impres 
Sion mechanism. This mechanism is normally 
locked against printing movement and in the 
present arrangement is released only in balance 
Operations. 

It is desirable that the zeros in the units and 
tens of cents denominations print at all times, 
and to effect this the zero elimination pawls for 
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these two orders are tied together so that they 
operate in unison. The zero elimination pawls 
for the units and tens of cents are likewise con 
nected to a set of auxiliary elimination pawls for 
the impression mechanism for the date type car 
riers, to control the printing of these type car 
riers to prevent a printing of the date unless one 
or more amount keys are depressed. Mechanism 
under control of the traveling carriage in col 
umnar positions thereof prevents the printing 
of the item type carriers and the units and tens 
of cents type carriers when the 'Split and 
normal' mechanism referred to above is effective. 
The mechanism outlined in general above, 

which is pertinent to the present invention, will 
be described in detail in the ensuing pages. 

DETAILED DESCRIPTION 
Franetoric 

The main framework of the machine embody 
ing this invention comprises a right frame 30 
(FigS. 7A, 7B, 18B, and 96B) and a left frame 
3 (FigS. 18A, 57, and 96A) Secured to a ma 

chine base 32, Said right and left frames be 
ing secured in fixed relationship to each other 
by a cross frame 33 (Figs. 18B, 76, 96A, and 
96B) and various other croSS frames, rods, and 
shafts. The totalizers of the machine are 
mounted in a frameWork f34 (Fig. 8B) com 
prising right and left frames and various cross 
frames, rods, and shafts, said framework 34 be 
ing secured to the machine base 32 (Figs. 1, 
A, and 7B). 
The present machine is provided with a later 

aily shiftable traveling carriage 36 (Figs. 1, 18A, 
and 18B), which is Supported for shifting move 
ment on rails 37 and 33 (See also Figs. 96A and 
96B) in turn secured to carriage Support frames 
39 and 4 secured to the machine base 32. 
he rail 3 is also secured to the right and left 

fraines 3 and 3 and aids in Supporting Said 
frames in proper relationship to each other. 

ine mechanism of the machine is enclosed in a 
suitable cabinet or case 4 (Figs. 1 and 7B), 

5 which is in turn secured to the machine base 32. 
Operating mechanism. 

The main mechanism of the machine is driven 
by a conventional type of electric motor, not 
shown, but disclosed in One or more of the 
patents referred to at the beginning of this 
Specification, said motor being Secured to the 
lower surface of the machine base. The electric 
notor is geared to and drives a clutch driving 
member (not shown) rotatably supported on a 
shaft 42 (Fig. 8) journaled in the motor frame 
work. Also rotatably mounted on the shaft 42 
is a clutch driven member 43 having integral 
therewith a can fi and a gear 45. The clutch 
driven member 43 has thereon an abrupt shoul 
der, which is normally engaged by the nose of a 
clutch control lever 46 secured to a companion 
lever 57, both of said levers being free on a stud 
48 secured in the notor frameWork. A rela 

tively strong spring 49 is tensioned to urge the 
levers f 43 and 47 in a counter-clockwise Or 
disengaging direction. 
An upward extension of the lever 4 has 

therein a slot which embraces a stud 50 in one 
end of a link 51, the other end of which is 
pivoted at f 52 to an arm S3 free on a stud 54 
Secured in the right frame 30. The lower end 
of the arm f 53 is bifurcated to Straddle a Stud 
55 in a release slide S6 shiftably mounted by 
means of parallel slots therein in cooperation 
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with studs 57 and f58 secured in the right 
frame 30. The slide 56 (FigS. 8 and 116) has 
a bent-over ear 59 engaged by a shoulder on 
a release latch f 60 free on a stud 6 secured in 
the right frame 30. A finger-like upward ex 
tension of the latch f 60 cooperates with One sur 
face of an extension of a block 62 secured to 
a release link f63, opposite ends of which are 
pivoted, respectively, to similar arms 64 and 
65 free on studs G6 and 67 secured in a plate 
68 (Figs. 7A and 10) in turn secured to the main 

frame 30 by screws G9. - 
The release link 63 (Figs. 8 and 10) is com 

mon to and cooperates with the three starting 
bars with which the machine is equipped, includ 
ing a main starting or Release bar 70, a Wer 
tical feed release bar 7 f, and a Skip tabulating 
release bar 72. The three release bars are de 
pressibly mounted on the plate 68 (FigS. 7A and 
10) by means of parallel side edges On the re 
lease bars in cooperation with four shoulder 
bushings T3 mounted on four similar studs 14 
secured in said plate 68. The starting bars are 
retained against lateral displacement by means 
of washers 75 (Fig. 7A) free on the studs T4 
and secured against lateral displacement on said 
studs by means of spring retaining clips which 
engage annular grooves in the ends of said studs. 
The release bars 70, T , and T2 are slotted to 
embrace the reduced portions of shoulder bush 
ings 76 free on studs TT secured in the plate 
168, said release bars being retained on the shoul 
der bushings 6 by washers and retaining clips 
similar to those used on the studs 14. 
The upper portions of the release bars 10, 
T, and T2 are removably connected to the 

lower parts of said release bars, said upper parts 
including touch blocks which extend through 
corresponding openings in a release bar cover 
plate 78 (Figs. 7A and 8) secured to bent-over 
ears of the plate f G8. The top surface of the 
cover plate (T8 is flush with and forms an ex 
tension of the top surface of the amount key 
board top plate, as shown in Fig. 1. The extreme 
lower ends of the release bars TO, 7 f, and 72 
(Fig. 10) have therein studs 79, which Support 
rollers which in turn engage corresponding slots 
in the plate 68 to further assist in mounting 
the release bars for shifting movement on said 
plate f68. The studs f 19 cooperate with fingers 
on locking plates f 80 and i8, the upper ends of 
which plates are pivoted on two of the studs 
: 14, said locking plates serving to lock any two 
of the release bars against depression when the 
other release bar is depressed, in the well-known 
are. 

Each of the release bars ft 0, 7 f, and T2 co 
operates with the release link f63 (Fig. 8) in ex 
actly the same manner; therefore it is believed 
that the description of the manner in which one 
of these bars-for example, the Skip release bar 
: 72-cooperates with said link will be sufficient. 
The release link 63 has secured thereto a block 
82 similar to the block...f62 having a right-angled 

extension which cooperates with a stud 83 in a 
lever 84 pivoted on the left-hand one of the studs 
TT. A spring 85 urges the lever 84 clockwise 

to normally maintain a hook-shaped extension on 
the upper end thereof in contact with a stud B6 
in the Skip release bar f2. 

Depression of the release bar 2 moves the 
stud 85 beneath the hook-shaped extension of 
the lever 84 to release said lever to the action 
of the spring 85, which immediately urges Said 
lever clockwise, which, through the stud 83 and 
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the block 82, carries the link 63 forwardly or 
toWard the left, as viewed in Fig. 8, in unison 
therewith. Forward movement of the link 63, 
by means of the right-angled extension of the 
block 62, carries the release latch 60 (Figs 8 
and 116) counter-clockwise in unison therewith 
to disengage the shoulder on Said lever from the 
ear 59 of the Slide 56 to release said slide and 
connected parts to the action of the spring 49. 
The spring f49, through the levers 46 and 47, 
the link 5, and the arm 53, immediately shifts 
the slide 56 forwardly as said levers 46 and f47 
move counter - clockwise. Counter - clockwise 
movement of the lever 46 disengages the rear 
ward end of said lever from the stop shoulder 
on the clutch driven member 43 to cause said 
driven member to be engaged with the clutch 
driving member, in the usual manner. Counter 
clockwise releasing movement of the lever 47 
causes a stud 90 (Fig. 8) in the lower end there 
of to engage a finger of a Switch lever 9 to 
close the motor SWitch at the same time the 
clutch driven member 43 is released to cause 
the main operating motor to drive the machine. 
The Switch mechanism connected to the lever 
f 9 (Fig. 8) is not shown here, but any suitable 
type of switch mechanism may be used. 
As the clutch driven member nears one revolu 

tion of movement in a counter-clockwise direc 
tion, the cam 44 engages a roller 87 on a down 
ward extension of the lever 4, which, it will be 
remembered, is fixed to the lever 46, to rock the 
rearward end of said lever into the path of the 
shoulder on the clutch driven member 43 to 
terminate the movement of Said driven member 
and to simultaneously disengage the clutch mech 
anism. The shape of the can 44 is such that 
this clockwise restoring movement of the lever 
147, through the link is and the arm 53, shifts 
the slide 56 rearwardly to move the ear 59 
beyond the shoulder of the release latch f 60 to 
permit said shoulder to drop behind said ear, 
and then, when the can 44 passes out of con 
tact with roller 87, the spring 49 returns the 
slide to its normal position, wherein the ear 59 
engages the latch 60 to retain said slide and the 
levers 46 and 47 in disengaged positions, as 
shown here. 
Once the motor switch mechanism, compris 

ing the lever 9?, is rendered operative, as ex 
plained above, it remains effective and causes 
the main operating motor, as well as the auxiliary 
motor for driving the traveling carriage mecha 
nism, to operate cointinuously until a delayed 
action mechanism (not shown), which is oper 
ated through a train of gearing connected to 
the main operating motor, shuts off or restores 
said Switch mechanism, after said motor has run 
a Certain interval of time without the machine's 
having been operated by release of the clutch 
mechanism, as explained above. Each time the 
clutch driven member 43 makes a revolution, the 
cam 44, in cooperation with mechanism not 
shown, restores the delayed-action mechanism to 
initial position. 
Mechanism similar to that described above for 

the release bar 2 (Fig. 8) is provided for the 
release bars 70 and if, for initiating operation 
of the machine. 
Mechanism shown in Figs. 8, 9, and 14 is pro 

vided for locking the release bar 2 against de 
pression unless certain conditions have been full 
filled. 
This mechanism includes an arm 92 free On 

the left-hand stud f4, said arm being bifur 
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cated to embrace the stud 86, which, it will be 
recalled, is in the stem of the release bar 72. 
The arm 92 has an upward extension which 
cooperates with a stud 93 in a locking bar 94 
slidably mounted by means of three similar slots 
therein in cooperation with three of the studs 
f74, as shown here. The spring 85 (Figs. 8 and 
9), which is tensioned between the arm 92 and 
the lever 84, urges said arm 92 counter-clock 
wise, causing said arm, in cooperation with the 
stud fae, to urge the release bar f7.2 upwardly to 
undepressed position, as shown here. A spring 
f 95 is tensioned to urge the bar 94 forwardly 
to normally maintain the stud 93 in engagement 
with the upward extension of said arm 92. 
The bar 94 (Fig. 14) carries a block 96 on 

its rearward end, having a stop shoulder which 
cooperates with three stop pawls 97, f 98, and 
f 99, pivoted on a stud 200 in the plate 68. The 
pawl 97 is controlled by the journal sheet feeler 
mechanism, and, when a journal sheet is not 
properly inserted around the platen roll, this 
pawl is brought into the path of the stop shoulder 
on the block 96 to obstruct rearward movement 
of the bar 94 to prevent clockwise movement of 
the arm 92, which in turn prevents depression 
of the release bar 72. The stop pawl 98 is con 
trolled by the amount and item counting keys, 
and, when any one of these keys is partially de 
pressed, the pawl 98 is brought into the path 
of the shoulder on the stop block 96 to obstruct 
rearward movement of the bar 94, thereby pre 
venting depression of the release bar 72 and thus 
preventing operation of the machine when an 
amount key is in a partially depressed position. 
The stop pawl 99 is controlled by the traveling 
carriage, and, unless said carriage is in a colum 
nar position, this pawl remains in the path of 
the shoulder on the block 96 to obstruct releas 
ing movement rearwardly of the bar 94 to pre 
went operation of the machine when the travel 
ing carriage is not properly located in a colum 
nar position. 
A full description of the operation of the Stop 

pawls 97, 98, and f 99 will be given hereinafter 
in connection with the description of their re 
spective controlling mechanisms. 
When the release bar fl2 (Figs. 8 and 9) is 

depressed, the hook-shaped upper end of the 
lever f 84 latches over the stud f 86 to retain Said 
bar in depressed position. The restoration of 
the lever 84, under influence of the release link 
f63, as will ba explained presently, moves the 
hook-shaped upper end of said lever Out of the 
path of the stud 86 to permit the spring 85 to 
restore the motor bar 72 upwardly to unde 
pressed position. Mechanism similar to that de 
scribed above is provided for locking the release 
bars 10 and f against depression when any 
one of the pawls f 97, S8, or 99 is effective. 
Mechanism operated by the slide 56 (Figs. 8 

and 116) is provided for restoring the link 63 
rearwardly to normal position, to release the de 
pressed release bar 72. 
The slide 56 has therein a slot 20 (Fig. 116), 

through which extends a stud 282 in one arm of 
a bell Clark 23 free on the stud 54. The bell 
crank 233 is bifurcated to embrace a stud 204 in 
a link-restoring arm 25 free on the stud f6t. 

Forward movement of the slide 58, as ex 
plained above, When the machine is released for 
operation, has ng effect upon the arm 295, due to 
the clearance in the slot 20 t. However, return 
movement of said slide, beyond the normal posi 
tion under action of cam 44, causes said slot 
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20 f, in cooperation with the stud 202, to rock the 
bell crank 203 counter-clockwise to in turn rock 
the restoring arm. 205 clockwise, causing the fin 
ger-shaped upper end of said arm. 205, in Coop 
eration with the extension of the block f62, to 
shift the link 63 rearwardly or toward the right, 
as viewed in Fig. 8. Rearward restoring move 
ment of the link 63 causes said link to rock the 
hook-shaped lever 84 counter-clockwise to 
move the upper end of said lever out of the path 
of the stud f86 to permit the release bar 72 to 
be spring-returned upwardly to undepressed po 
sition, in the manner explained earlier, herein. 
Restoring movement of the release bar 72 (Fig. 
8) and the arm 92 permits the spring 95 to re 
store the locking bar 94 forwardly to normal-po 
sition, as shown here. . . . . . . . . . . . . - - - - - - - 
A spring 206 (Fig. 8), tensioned between the 

arm. 205 and the latch 60, urges said parts coun 
ter-clockwise and clockwise, respectively, to nor 
mally maintain an enlarged portion of said arm 
205 in contact with a stop stud 20l. in the plate 
f68 and to cause the shoulder on the latch. 60 to 
engage the ear 59 when the slide 56 is returned 
rearwardly near the end of machine operation, 
as explained earlier herein, to normally hold said 
slide in untripped position, as shown here. -- 
Mechanism is provided for preventing repeat 

operations of the machine in case the starting 
bar T2 is inadvertently retained depressed at the 
end of machine operation. This mechanism is 
shown best in Figs. 8 and 9 and comprises a 
shoulder 209 on the lever 84, which shoulder 
cooperates with a tooth on a latch 20 free on 
the stud 4 and urged clockwise by a Spring 
2 tensioned between said latch 210 and a stud 
2 f2 in the arm f 92, to normally maintain an ex 
tension of said latch in contact with said stud 
22. 
When the bar 94 is in its forward or normal 

position, as shown here, the stud 22, in coopera 
tion with the upward extension of the latch 20, 
maintains the tooth of said latch out of engage 
ment with the upper end of the lever 84. Down 
ward movement of the stud 86 (Figs. 8 and 9), 
when the release bar f72 is depressed, rocks the 
arm 92 clockwise, as explained before, to with 
draw the stud 22 from the latch 20 to free said 
latch for clockwise movement under influence of 
the spring 2 . If the release bar 72 is retained 
depressed at the end of machine operation, re 
turn movement counter-clockwise of the lever 
84 under influence of the link 63, as explained 
above, permits the tooth of the latch 20 to en 
gage the shoulder 209 to secure said lever in its 
restored position, thereby preventing said lever 
from again shifting the release link 63 forward 
ly to initiate operation of the machine, in the 
manner described earlier herein. Withdrawal of 
the pressure from the release bar 72 permits the 
spring 85 to restore said bar 72 and the arm 
f92 upwardly to move the stud 86 into the path 
of the hook-shaped end of the lever 84, and to 
cause the stud 2?2 to engage the shoulder of the 
atch 20 to rock said latch out of engagement 
with the shoulder 209 on said lever 84. 
The release bars 10 and 7 f (Fig. 8) have non 

repeat mechanism exactly like that described for 
the release bar 72, to prevent repeat operations 
When these bars are inadvertently retained in de 
pressed position at the end of machine operation. 
The gear 45 (Fig. 8), which forms a part of 

the clutch driven member, meshes with an idler 
gear 213 free on a stud 24 secured in the motor 
framework, said gear 23 in turn meshing with a 
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cam shaft drive gear 2 5 secured on a main cam 
shaft 2 6 journaled in the main framework of 
the machine. As explained previously, the clutch 
driven member, including the gear 45, makes 
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present invention are similar in every respect to 
the amount keyboard of the machine disclosed in 
the United States patent to Paul H. Williams et, 
al., No. 2,189,851, and for that reason Will be but 

one counter-clockwise revolution each machine 5 briefly described herein. 
operation and, through the idler gear 23, drives 
the gear 2 f S and the main can shaft 26 one 
revolution in a counter-clockwise direction, said 
main camshaft in turn driving the main mecha 
nisms of the machine proper to cause said mecha 
nisms to function. 

In addition to initiating operation of the ma 
chine, the release bars flo, Tl, and f 12 control 
other functions of the machine, and the mecha 
nisms for controlling these functions will be de 
scribed later herein in connection with other 
mechanisms with which they are associated. 

In addition to the release bars fle, ff, and 
f72, machine operation may be initiated by cer 
tain control keys and by means of the traveling 
carriage in preselected columnar positions there 
of. However, this releasing mechanism is more 
related to the traveling carriage mechanism and 
will be explained later in connection therewith. 

Keyboard in general 
By referring to Fig. 3, which is a diagrammatic 

plan view of the keyboard, it will be seen that, 
in the present construction, there are eleven 
rows of amount keys 2 8 and three rows of item 
counting keys 343, which are similar in every re 
Spect to the amount keys and, together with said 
amount keys, are mounted in a removable key 
board framework. To the immediate left of the 
item counting keys 343 is a row of correction keys 
30 to 372 inclusive, used in correcting errors in 
certain of the totalizers and for controlling other 
functions of the machine. Located to the left 
of the correction keys is a row of control keys 
34 to 38 f inclusive for controlling the various 
functions of the totalizers, said control keys in 
cluding a Release key for releasing any of the 
keys of the main keyboard, including the amount, 
item counting, correction, and control keys. 

Located immediately above the amount and 
item counting keys is a row of carriage control 
keys for controlling the column selecting feature 
of said traveling carriage and for controlling the 
Opening and closing of the front-feed throat and 
the rotation of the platen roll to line space the 
record material. 

Located beneath the amount keyboard is an 
auxiliary keyboard including Month keys 383, 
Tens of Days keys 384, Units of Days keys 385, 
Year keys 386, Symbol Printing keys 390, a Black 
key 393 for controlling the printing of the bi 
chrome inking ribbon, and a Release key 395 for 
releasing any of the keys of the auxiliary key 
board. The main and auxiliary keyboards also 
include various locks for controlling the depres 
sion and releasing of certain keys. 
The machine releasing bars 70, fif, and fl2, 

which are located on the right of the main key 
board, have associated therewith a selectively 
controlled mechanism for controlling certain 
functions of the machine and the traveling car 
riage, and the operation of this selectively con 
trolled mechanism may be varied by means of a 
manually positionable control slide 808, mount 
ed on the main keyboard between the Release bar 
70 and the first row of amount keys 28. 

Amount keyboard 
The structure and the functioning of the 

amount keyboard of the machine embodying the 
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The amount keyboard comprises a plurality of 
denominational rows of amount keys 28 and 
three rows of item keys 343 (Figs. 1 and 3), 
mounted in a keyboard framework comprising a 
top plate 88 (Figs. 17 and 18A) and a partition 
plate 89 for each denominational row, said par 
tition plates being secured to said top plate. 
Each of the partition plates 89 has therein a 
slot which engages a bar 245 supported by a rod 
208 secured in the main frames 3 and 3, said 
slots in said partition plates likewise engaging 
corresponding annular grooves in said rod 208. 
Each of the partition plates 89 has therein a 
notch adapted to engage a corresponding annu 
lar groove in a front rod 27 Supported by the 
frames 30 and 3. The amount keyboard top 
plate 88 rests on angular surfaces formed on the 
main rfames 30 and 3 an is secured in posi 
tion by means of a locking mechanism. Releas 
ing of the locking mechanism permits the 
amount keyboard to be removed from the ma 
chine as a unit, in case it is necessary or desir 
able. 
Each of the partition plates 89 supports one 

denominational row of the amount keys 28, and 
as the mechanism is substantially duplicated in 
each order, it is believed that a description of 
the mechanism associated with the denomina 
tional order shown in Figs. 17 and 18A will be 
Sufficient. 
The upper ends of the stems of the amount 

keys 28 for the denominational order shown in 
Figs. 17 and 18A are slidably supported in a slot 
formed by ears bent out of the upper edge of 
the partition plate f89, While the lower ends of 
the stems of said keys are slidably supported by 
means of square studs 2 9 secured in said stens 
and extending through corresponding slots in 
said partition plate 89. A bar 220, secured to 
the partition plate 83, extends across the lower 
ends of the stems of all the amount keys 28 to 
retain said keys against displacement upon said 
partition plate 89. Each of the amount keys 
28 carries a stud 22 f, which overlies the coils 
of a spring 222, which extends the full length of 
the partition plate 89 and the opposite ends of 
which are anchored to studs in said plate, said 
Spring 222 in effect being laced around said studs 
22 f and a plurality of studs 223 secured in said 
partition plate 89. The Spring 222, in coopera 
tion with the studs 22, urges the keys 2 8 up 
Wardly to undepressed positions, as shown here, 
and immediately restores said keys to upward po 
sition when they are released after having been 
depressed. 
The studs 22 in each one of the keys 28 ex 

tend through corresponding openings in a lock 
ing plate 224 (Fig. 18A), said openings having 
therein teeth which cooperate with said Studs to 
lock the keys in undepressed position during ma 
chine Operation. The studs 22 likewise extend 
through corresponding openings in a detent plate 
225, said openings having therein teeth which 
cooperate with said studs to retain the keys in 
depressed position. The studs 22 also extend 
through corresponding openings in a control 
plate 226, said openings having angular camming 
surfaces which are acted upon by Said studs to 
shift said control plate forwardly upon depres 
sion of an amount key. The plates 224, 225, and 
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226 are supported for horizontal shifting move 
ment between rollers mounted on four studs 227 
secured in the partition plate 89. A spring 228, 
tensioned between the plates 225 and 226, urges 
said plates forwardly and rearwardly, respective 
ly, to maintain projecting nibs on the upper edges 
of said plates in contact, repectively, with a cor 
responding arm. 229, secured in a slotted shaft 
230, and a corresponding arm 23 Secured in a 
slotted shaft 232, both of said shafts being ro 
tatably supported in the keyboard framework. 
A spring 233 (Fig. 18A) maintains an upward 

projection of the locking plate 224 in contact 
with a corresponding arm 234 secured in a slotted 
shaft 235 in turn journaled in the keyboard 
framework. 
Depression of any one of the amount keys 218 

(Fig. 18A) causes the stud 22 to by-pass the 
tooth in the corresponding opening in the detent 
225, whereupon the spring 228 returns said detent 
forwardly to move said tooth over the stud to 
retain the key in depressed position against the 
action of the spring 222 (Fig. 17). Near the end 
of adding and subtracting operations, the shaft 
230 is rocked counter-clockwise, causing the arm 
229, in cooperation with the nib on the detent 
225, to shift said detent rearwardly against the 
action of the spring 228 to release the depressed 
amount key so that it may be returned upwardly 
by the spring 222 to undepressed position. Near 
the beginning of machine operation, the shaft 
235 is rocked clockwise and, by means of the 
spring 233, shifts the locking plate. 224 rearwardly 
to move the teeth therein beneath the studs 22 
of the undepressed amount, keys 28 to lock said 
keys against depression during machine oper 
ation. Near the end of machine cperations, the 
shaft 235 is returned counter-clockwise to move 
the locking plates 224 to ineffective positions, as 
ShOWI ere. 

Depression of any one of the amount keys 28 
causes the stud. 22 therein, in cooperation with 
the angular camming surface in the correspond 
ing opening in the control plate 226, to shift 
said plate forwardly against the action of the 
spring 228. Forward movement of the control 
plate 226 causes the forward end thereof, in co 
operation with an upward extension of a zero 
latch 236 free on a stud 23 in the partition 
plate 89, to rock said latch counter-clockwise 
against the action of a spring 238 tensioned be 
tween the upward extension of said latch and 
the control plate 226. Counter-clockwise nove 
ment of the Zero latch 236 moves a tooth there 
on out of engagement with a block 239 secured 
to an actuator 240 for this denominational row 
of keys, said actuator being supported for hori 
zontal shifting movement in a corresponding slot 
in the rod 208, and in a corresponding slot in 
a rod 24t supported by the main frames 3C and 
3. The bar 245, which is secured to the rod 
28, overlies a horizontal surface formed by an 
opening in the forward end of the actuator 240 
to retain said actuator in the corresponding slot 
in said rod 208. 
AS is well known, the Zero latch 236 overconnes 

the necessity for providing a zero key and, in 
cooperation with the block 239, holds the actu 
ator 240 in Zero position when no amount key 
28 is depressed. Obviously, depression of any 
of the amount keys 28 moves the zero latch 236 
to ineffective position to free the actuator 24 
for actuating movement back and forth, as will 
be explained later. 
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The actuator 240 is connected, by a pivotal 
and adjustable connection 242 (Figs. 18A, 18B, 
and 19) to a corresponding auxiliary actulator 
rack 243 mounted for horizontal shifting move 
ment by means of three parallel slots therein, in 
Cooperation with three slotted bars 244 secured 
in the totalizer framework f34. The rack 243 has 
three sets of teeth on the top edge thereof and 
three sets of teeth on the bottom edge thereof, 
which cooperate, respectively, with the corre 
Sponding denominational wheels of the No. to 
No. 6 totalizers inclusive. 
The actuator 240 has therein a vertical slot 

24, which engages a stud 248 in a reducer arm 
249 free on a shaft 250 journaled in the frames 
f36 and 3 f, and said arm 249 is connected by 
tapered arms to a corresponding segment 25 also 
free on said shaft 259. A spring 252 normally 
maintains a surface 253 of the arm 249 in con 
tact with an actuator, restoring bar 254 (Figs. 
18B and 91) extending between two similar arms 
255 secured to the shaft 250. The spring 252 is 
tensioned between a bent-over ear on the arm 
249 and a hook plate 255 secured to the restoring 
oa 254. 
Secured on the left-hand end of the shaft 259 . 

(Fig. 91) is an airn 257 having therein a slot 258, 
which cooperates with a roller 259 mounted on a 
can ever 260 pivoted on a stud 26 in the left 
frane 3. The lever 238 carries roles 262 and 
263, which cooperate, respectively, with the pe 
ripheries of companion plate cams 264 and 265 
secured on the main cam shaft 26 and driven 
thereby one clockwise revolution, as viewed in 
Fig. 91, or one counter-clockwise revolution, as 
viewed in Fig. 8A, each time the machine is 
cycled. Revolution of the cams 264 and 265 
causes the roller 259, in cooperation With the slot 
258, to rock the shaft 250 and the restoring bar 
25á first counter-clockwise and then back to nor 
inal position, as viewed in Fig. 18A, according to 
the time given in space 1 of the time chart, Fig. 
127. 
Depression of one of the amount keys 2 8 (Fig. 

18A), as explained previously, shifts the control 
pate 226 forwardly to rock the zero latch 236 out 
of engagement with the block 239 to free the ac 
tulator .240 for rear Ward movement under influ 
ence of the restoring bar 254 and simultaneously 
moves the square stud 29 in said depressed key 
into the path of the corresponding one of a series 
of graduated steps 266 on the top surface of the 
actuator 240. Initial movement counter-clock 
wise of the bar 254 (Fig. 18A), by means of the 
spring 252, carries the arm 249, the actuator 240, 
and the corresponding rack 243 rearwardly in uni 
son therewith until the step 266 comes into con 
tact with the study 29 of the depresed key 28 
to position said actuator, said arm 269, and said 
rack 243 connensurate with the value of the de 
pressed key. 
By referring to Fig. 8A, it will be noted that 

there is no corresponding step on the actuator 
245 for the stud 2iS for the 9 key, depression of 
which key releases the zero latch and permits 
the actuator 249 to travel full distance toward 
the real until a shoulder 26 engages the rod 208 
to position said actuator and the rack 243 in 9 
position. 

After the actuator 240 has been positioned un 
der influence of the depressed key 28 and after 
the restoring bar 254 has completed its initial 
movement counter-clockwise (Figs. 18A and 91), 
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an alining bar 268 is engaged with the corre 
sponding one of a series of allining notches 269 in 
the periphery of a segmental portion of the arm 
249 to aline said arm, the actuator 240, and the 
rack 243 in set positions. The alining bar 268 
extends between right and left arms 20 (only 
the left arm being shown here) journaled on dia 
metrically opposed trunnion studs 27 in the 
frames 30 and 3. The left arm 270 has therein 
a slot 22, which cooperates with a roller 273 in 
the lever 260, the movement of which, under in 
fluence of the cams 264 and 265, rocks the arms 
270 and the alining bar 268 upwardly and back 
to normal position according to the time given in 
space 2 of the time chart (Fig. 127). 
The movement of the allining bar 268 is timed 

to engage the alining notch 269, corresponding to 
the depressed key 28, after the restoring bar 254 
has completed its initial movement in a counter 
clockwise direction, as viewed in Fig. 18A. While 
the allining bar 268 is thus engaged with the notch 
269, a printer mechanism functions to cause the 
value of the depressed amount key to be recorded. 
After the printing impression, in a manner here 
inafter described, has been made and prior to 
return movement forwardly of the actuator 240, 
the aining bar 268 is disengaged from the arm 
249 and remains thus disengaged at the end of 
the machine operation. a. 
When the lever 260 (Fig. 91) is in home posi 

tion, as shown here, a stud 274, carried thereby, 
engages a notch in the arm 25 to secure said 
arm, the shaft 250, the restoring bar 254, and the 
arm 249 (Fig. 18A) in home position. 

Printing mechanism. 

The printing mechanism of the machine em 
bodying the present invention includes a type car 
rier 25 for each row of amount keys 28 (Figs. 
3 and 70), a type carrier 344 for each row of item 
counting keys 343, four date type carriers 387 for 
the date keys 383 to 386 inclusive, a type carrier 
39 for the list keys 390, and two symbol type 
carriers 94 and 95, which are controlled, as will 
be described later, by the totalizer selecting 
mechanism for recording symbols indicative of 
the type of operation being performed. 
The type carriers, in addition to being posi 

tionable under influence of their corresponding 
keys and controlling mechanisms, are also 
mounted in a framework which is rockable from 
a normal or reading position, in which said type 
carriers are positioned so as not to obstruct the 
view of the printing line, to printing position, in 
which said type carriers are in operating relation 
with the impression mechanism. 

Inasmuch as all of the type carriers are of a 
similar construction, are positioned under influ 
ence of their corresponding keys in a similar man 
ner, and are similarly mounted in the rockable 
framework, it is believed that a detailed descrip 
tion of the type carrier 275 associated with the 
amount bank shown in Figs. 18A and 18B, and 
described herein as representative of all the 
amount banks, will be Sufficient to provide a satis 
factory disclosure of this mechanism. 

Referring now to Figs. 18A, 21, 23, and 70, a 
right-hand extension of the segment 25 is con 
nected by a link 276 to an arm 27 free on a tie 
rod 28, which, together with companion tie rods 
279, secures a plurality of guide plates 280, one 
for each type carrier, and right and left side 
plates 28? into a rockable framework for sup 
porting all the type carriers. The side plates 28t 
are rockably connected by screw studs 282 to the 
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right and left main plates of a printer frame 
WOik 283. The framework 283 is removably 
mounted in the machine by means of slotted studs 
284 in cooperation with locking notches in said 
right and left main plates, said studs being se 
cured in a cross frame 285 mounted between the 
main frames 30 and 3, and also by means of 
bent-over ears on said main plates, which are 
Secured to the traveling carriage rail 37 by screw 
studs. 
The arm 277 (Fig. 18A) carries a stud 287, which 

engages a slot 288 in the main portion of the 
type carrier 25, said main portion also having 
therein two studs 289, which engage a slot 290 
in the guide plate 280 by means of which said 
type carrier 275 is mounted for substantially ver 
tical positioning movement under influence of the 
Segment 25 and the actuator 240, as will be ex 
plained in detail later. 
The sides of the upper portion of the main part 

of the type carrier 275 are formed over and slot 
ted to support a plurality of type bars 29 for 
printing movement, said bars being held in place 
in said slots by a cover plate 292 (Figs. 18A and 
21), which is secured to the body portion of said 
type carrier 275. Fig. 24, which is an enlarged 
cross section view of the type carrier, taken along 
line 24-24 in Fig. 23, shows the manner in which 
the type bars 29 are mounted in the slots in the 
body portion of said type carrier. The type bars 
29? are undercut, as shown in Fig. 24, to pro 
vide clearance for a Spring 293, said spring being 
Substantially of inverted V-shape, one bar of 
which is anchored to the body portion of the 
type carrier 275 and the other bar being free 
and adapted to engage shoulders formed by the 
undercut portions of said type bars to urge said 
bars toward the left, as viewed in Fig. 23, away 
from printing position. The Spring 293 is com 
paratively weak, and the tension thereof is easily 
Overcome by the printing hammer when an im 
pression is made. An upward extension 294 (Figs. 
23 and 24) of the guide plate 280 cooperates with 
shoulders 295 formed on the left-hand ends of 
the type bars 29 to insure that all type bars be 
low the printing line are fully retracted and re 
tained thus when the type carrier framework is 
moved to and from printing position. 
The right and left plates 28 (Figs. 18A, 21, 22, 

and 23) carry similar studs 296, which cooperate 
With their respective slots 297 in two similar arms 
298 and 299 secured on a printer shaft 300 jour 
naled in the printer framework and in the right 
frame 30. Secured on the right-hand end of 
the shaft 300 (Fig. 2) are similar cranks 39 
having extending therebetween a stud 302 en 
gaged by a slot in the upper end of a cam lever 
303 pivoted on a stud 304 secured in the right 
frame 30. The upper end of the lever 303 fits 
Snugly between the cranks 30 to prevent lateral 
displacement of said lever. The lever 303 (Fig. 
21) carries rollers 305 and 306, which cooperate, 
respectively, with the peripheries of companion 
plate cans 30 and 398 secured on the main can 
shaft 26. 

Counter-clockwise revolution of the cans 307 
and 308 through the lever 303 rocks the shaft 
300 and the arms 298 and 299 first clockwise and 
then back to normal position according to the 
time given in Space 9 of the chart (Fig. 127). 
Initial movement clockwise of the arms 298 and 
299 causes the slots 297 therein, in cooperation 
with the studs 296, to rock the plates 28 and 
the type carrier 275 also in a clockwise direction 
to move said type carrier into printing relation 
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ship with a platen roller 309 supported by the 
traveling carriage 36 (Figs. 18A, 18B, 21 and 
23) prior to initial movement rearwardly of the 
actuator 240. After the type carrier 275 has been 
moved into printing relationship with the platen 
399, the actuator 240, in its initial rearward move 
ment, during which movement said actuator is 
positioned by the depressed amount key 218 (Fig. 
18A), as explained earlier herein, moves the re 
ducer arm 249 and the segment 25 in unison 
therewith. This positions the type carrier 275 
in agreement with the position of the actuator 
240 to move the type bar 29, corresponding to 
the depressed amount key 28, from normal or 
reading position into register with the printing 
line and with the corresponding impression ham 
i.e. 

After the type carrier 25 has thus been po 
sitioned, an aliner mechanism, shown best in Fig. 
22, functions to secure Said type carrier in Set 
position. The amount type carrier 275 (Figs. 18A 
and 22) has alining notches 3 f) adapted to be 
engaged by an allining bar 3 if extending betweein 
two similar arms 32 rotatably supported on trun 
nion studs 33 secured in the printer framework 
283. Each of the arms 3f2 (Figs. 18A and 22) 
carries a stud. 34, which cooperates with a cor 
responding control surface 35 on each of the 
arrns 298 and 299. 
After the type carrier 275 has been positioned 

by the actuator 240, as explained above, con 
tinued rotation of the cans 37 and 308 (Fig. 
21) imparts further clockwise movement to the 
arms 298 and 299 to cause the control surfaces 
35 to move beyond the studs 34 to release the 
arms 3f2 to the action of springs 3 f6, which im 
mediately rock said arms counter-clockwise, ac 
cording to the time given in space 22, Fig. 127, 
to engage the alining bar 3 with the correspond 
ing alining notch 30 to aline the type carrier 275 
in set position, while an impression hammer 37 
(Figs. 18A and 21) makes its printing stroke, to 
insure that the value of the depressed amount 
key 28 is properly recorded on the record ma 
terial supported by the platen roll 389. 
After printing has been effected, continued ro 

tation of the cans 37 and S63 returns the arms 
298 and 299 (Figs. 21 and 22) counter-clockwise, 
causing the control surfaces 3 i5’ to engage the 
studs 3f4 to rock the alining bar 3 out of en 
gagement with the alining notch 3 G. During 
the time that the aliner 3 f f is being engaged 
and disengaged, as explained above, the studs 
296 ride in the concentric upper portions of the 
slots 29 and consequently impart no further 
rocking movement to the type carrier 275 at this 
time. After the actuator 249 (Fig. 8A) has been 
returned forwardly to normal position (compare 
Spaces and 9 of the chart, Fig. 27), continued 
return movement counter-clockwise of the arms 
298 and 299 causes the lower portions of the 
slots 297, in cooperation with the studs 296, to rock 
the type carrier 275 counter-clockwise from print 
ing position, as shown in Fig. 23, to normal or 
reading position, as shown in Fig. 21. 
An auxiliary alining bar 3 8 (Fig. 22) is sup 

ported between the arms 3 2 beneath the main 
alining bar 3 and is used to alline the month 
type carrier 387 (Fig. 70) which has twelve type 
bars and alining notches instead of the usual 
ten bars and notches, as have the amount type 
carriers 25, thereby making it necessary to 
extend the lower end of said month type carrier 
down Wardly to accommodate the two extra alin 
ing notches. This change in the number and the 
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location of the alining notches for the month 
type carrier makes it necessary to provide the 
auxiliary alining bar 38 to properly aline the 
month type carrier in all of its positions. 

Impression hammers 
After the type carrier 25 (Fig. 18A) has been 

rocked from reading position to printing posi 
tion, and after said type carrier has been posi 
tioned under influence of the actuator 240, the 
impression hammer St 7 for the order shown here 
is released to the action of its spring, which causes 
said hammer to strike the type bar 29 corre 
sponding to the position of the actuator 240 to 
record the value of the depressed amount key 
2 8 upon the record material supported by the 
paten roll 399. 
The hammer 37 (Figs. 18A and 21) is free 

on the printer shaft 300 and is urged clockwise 
or in a printing direction by a comparatively 
strong spring 320. Normally the hammer 37 
is held against such printing movement by a 
projecting tooth 32 on the lower end thereof, 
in coperation with the bent-over upper edge of 
a hammer latch plate 322 pivoted on a rod 323 
supported in the printer framework 283. All of 
he printing hammers, which are similar to and 
function exactiy like the hammer 37, have pro 
jections which are engaged by the bent-over upper 
edge of the latch 322 in exactly the same manner 
as Said hannel 3. 
When the actuator 249 is in zero position, as 

shown in Fig. 18A, a projection 324 on the ham 
mer St. is engaged by the tooth of a zero elimina 
tion pawi 325 pivoted on a rod 326 supported 
in the printer framework. A spring 327 is ten 
sioned to urge the pawl 325 clockwise to normally 
maintain the tooth of said pawl in engagement 
with the projection 324. 
Movement of the actuator 240, the arm 249, 

and the segiment 25 away from zero position 
causes a stud 328, carried by said segment 25, 
in cooperation with an arcuate surface 329 on 
a tail of the pawl 325, to rock said pawl counter 
clockwise against the action of the spring 327 
to move said pawl out of engagement with the 
projection 328 to free the hammer 37 for print 
ing movement. When no key 28 is depressed 
(5ig. 18A) in adding or subtracting operations, 
the actuator 240 and connected parts remain in 
Zero position, as shown here, and in this case 
the zero elimination pawl 325 remains effective, 
as shown here, to prevent printing movement of 
the hanner 3 T when the latch 322 is released, 
as will be explained presently. The pawl 325 has 
in the upper end thereof a stud 339, which lies in 
the path of a corresponding stud carried by the 
next lower Order Zero elimination pawl, and move 
ment of said pawl 325 carries its lower order 
neighbor in unison therewith, so that the zeros in 
all lower oiders will print when a key is de 
pressed in a higher order. 
There are various controls exercised over the 

Zero elimination pawis 325 for controlling the 
printing of a “clear signal,' for controlling the 
printing of a minus sign when the Subtract key 
is used to initiate subtract operations, and for 
splitting the amount keyboard into several groups, 
often referred to as the “split-normal' mecha 
nism for utilizing the amount keyboard for the 
printing of various data, other than amounts. 
The above-referred-to mechanism for controlling 
the Zero elimination pawls is fully disclosed in 
the Williams et al. Patent No. 2,189,851 and there 
fore will be but briefly described later herein. 
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: After the Zero elimination pawl 325 has been 
moved to ineffective position, initial movement 
of the cams 307 and 308 (Fig. 21 and space 19, 
Fig. 127) rocks the printer shaft 300 clockwise, 
as explained before, to move a hammer restoring 
rod 33, which overlies all of the hammers 37 
and is Supported by two similar cranks 332 se 
cured to Said shaft 300, in unison therewith to 
withdraw said restoring rod 33 f from said ham 
mer, so as not to interfere with its printing 
movement. The arms 298 and 299 (Figs. 22 and 
23) move in unison with the shaft 300, causing 
a downward projection 333 on said arm. 298 to 
engage a study 334 in a plate 335, secured to 
the latch 322, to rock said plate and said latch 
counter-clockwise against the action of a spring 
336 to disengage said latch from the tooth 32 
(Fig. 18A). This releases the hammer 37 to 
the action of the Spring 320, which drives said 
hammer in a clockwise or printing direction, 
causing a beak 337 on the upper end thereof to 
strike the Selected type bar 29 f and drive said 
type bar and an inking ribbon 338, interposed 
between said type bar and the platen roll 309, 
into contact with the record material supported 
by Said platen roll, to record the value of the 
depressed key 28 upon said record material. 
Return movement of the cams 30 and 308 

(Fig. 21) returns the shaft 300, the arms 298 and 
299, and the restoring rod 33 counter-clockwise, 
causing said restoring rod to pick up and return 
the operated hammer 37 counter-clockwise in 
unison therewith to normal or cocked position. 
During this return movement, the tooth 32 by 
passes the bent-over upper edge of the latch 322, 
which latch retains said hammer in cocked posi 
tion. 
The printing and restoring movements of the 

hammer 37 are depicted graphically in space 20 
of the chart, Fig. 127. 
The upper end of the hammer 3 (Figs, 18A 

and 23) rides in a corresponding guide slot in a 
guide bar 339 supported by the side plates of the 
printer framework 283. 
The printing movement of the hammer 3 is 

abruptly terminated by a projection 340 on the 
upper end thereof striking the guide bar 339, 
and, as this occurs just before the type bar 29 
Strikes the record material, any rebounding of 
the hammer will not be transmitted to the type 
bar 29 and thereby cause a blurring of the 
printed record. From this it is evident that the 
printing movement of the hammer 3 is ter 
minated before the type bar 29 actually contacts 
the record material, and the momentum of Said 
bar is relied upon to complete the impression 
stroke thereof. 

Item counting mechanism. 
By referring to Fig. 3, which is a diagrammatic 

plan view of the keyboard, and to Fig. 70, which 
is a diagrammatic view of the type carriers, as 
observed from the front of the machine, it will 
be recalled that there are eleven amount banks 
28 and eleven corresponding type carriers 275. 
Likewise there are three rows of item counting 
keys 343 and three corresponding type carriers 
344. The general construction of the three item 
counting banks is similar in every respect to the 
amount banks explained above, and these three 
banks control the positioning of the three wheels 
on the No. 6 totalizer (Figs. 18A and 18B). There 
are no wheels on the other five totalizer lines 
corresponding to the three wheels on the No. 6 
or item totalizer line, and likewise there are no 
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wheels on the No. 6 totalizer line corresponding 
to any of the Wheels on the other five totalizer 
lines. It is therefore obvious that the No. 6 total 
izer is used only for the counting of items. 
AS presently constructed, the item counting 

mechanism is arranged to automatically count 
Subtractive and additive (debit and credit) items 
One at a time as they are Subtracted from or 
added to the balance totalizer, and, as this mech 
anism is Similar in many respects to that shown in 
the Williams Patent No. 2,189,851, it will be de 
Scribed but briefly herein. 
Often it is desirable to bunch a plurality of 

similar debit or credit items into one group, mak 
ing only one entry for the entire group. In this 
case, it is the usual practice to enter the total 
number of items in Such a group by using the 
necessary keys 343 of the three item counting 
banks in the usual Inanner. When the item 
counting keys 343 are used in this manner, the 
automatic check counting mechanism is rendered inoperative. 
By referring to Fig. 18A, it will be seen that the 

Zero latch 236 has a hook-shaped portion which 
cooperates with a rod 345 Supported by cranks 
346 in turn journaled on the studs 237 for the 
lowest and highest order amount banks. A left 
hand extension of the rod 35 underlies an en 
larged portion of a zero latch 347 (Fig. 20) for 
the units Order of item counting keys, said lever 
being free on one of the studs 237 secured in the 
partition plate for the units order of item count 
ing keys. A spring 38 urges the latch 34 clock 
wise to normally maintain an upward extension 
thereof in contact with a downward extension of 
a control plate 349 for the units order of item . 
counting keys. The Spring 348 likewise normally 
maintains a zero tooth of the latch 347 in en 
gagement with a block 350 Secured to an actuator 
35 for the units order of item counting keys. 

Depression of any one of the amount keys 28 
(Figs. 18A and 20) shifts the control plate 226 
forwardly, as explained previously, to rock the 
zero latch 236 counter-clockwise out of engage 
ment with the block 239. Counter-clockwise 
movement of the latch 236, through the hook 
Shaped portion thereof, lifts the rod 345 in unison 
therewith, causing said rod in turn to rock the 
Zero latch 34 counter-clockwise in unison there 
with to move the Zero tooth. On Said latch Out of 
the path of the block 356 and simultaneously to 
move a No. 1 tooth 352 on said latch into the path 
of said block, whereupon operation of the 
machine permits the actuator 35 to travel one 
Step, or from zero to One, to automatically add 
“One' in the units. Wheel of the No. 6 or item 
totalizer. 
When no amount key 218 is depressed, the zero 

latch 347 retains the actuator 35i in Zero position, 
as shown here, and consequently no item is 
counted. Therefore it is obvious that it is neces 
sary for an amount key to be depressed before an 
item can be automatically counted, and, as no 
amount key is depreSSed in total and Sub-total 
recording operations, the latch 34 remains effec 
tive in such operations, and the automatic item 
counting feature does not function. 

Depression of any one of the item counting 
keys 343 in the units order of the item. Counting 
banks shifts the control plate 349 (FigS. 3 and 20) 
forwardly in the usual manner, causing said con 
trol plate to rock the latch 347 counter-clock 
wise far enough to move both the Zero tooth and 
the No. 1 tooth 352 out of the path of the block 
350, So that the actuator 35? may be positioned 
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under influence of the depressed item key in the 
usual manner. 
An auxiliary latch 353 (Fig. 20) is provided for 

engaging the block 350 when a key is depressed 
in either of the higher orders of the item count 
ing banks and no key is depressed in the lowest 
or units order of said banks. The auxiliary zero 
latch 353 is free on the stud 23 for the units 
item counting bank, and said latch has therein 
a slot which engales a stud. 354 in the main latch 
347. The latch 353 also carries a stud. 356, which 
engages a slot in the upper end of a link 357, the 
lower end of which is pivoted on a stud. 358 car 
ried by a bell crank 359 free on a shaft 360 jour 
naled in an extension of the partition plate 89 
for the highest order amount bank and in exten 
sions of the partition plates for the three item 
counting banks. A rod 36 connects the bell 
crank 359 to the lower ends of two similar cranks 
362, only one shown here, said rod being secured 
to said bell crank and the lower ends of said 
cranks. The cranks 362 have secured in the up 
per ends thereof a rod 363, which cooperates with 
downward projections 364 on the Zero latches 365 
for the tens and hundreds orders of the item 
counting banks. Springs 366 urge the latches 
365 clockwise to normally maintain upward ex 
tensions thereof in engagement with the forward 
ends of the control plates 367 for the tens and 
hundreds orders of the item counting banks. 

Depression of a key in either the tens or the 
hundreds item counting banks shifts the control 
plate 367 therefor forwardly to rock the corre 
sponding zero latch 365 counter-clockwise, caus 
ing the projection 364, in cooperation with the 
rod 363, to rock the cranks 362 and the bell crank 
359 clockwise. Clockwise movement of the bell 
crank 359 causes a Spring 368, tensioned between 
the studs 356 and 358, to rock the auxiliary zero 
latch 353 also clockwise to move the tooth there 
of into the path of the block 350 to retain the 
actuator 35 for the units item counting bank in 
zero position, when keys are depressed in either 
of the higher order item counting banks and no 
key is depressed in the lowest order item count 
ing bank. In case a key is also depressed in the 
units item counting bank, forward movement of 
the control plate 349 (Fig. 20) rocks the latch 
347 counter-clockwise in the usual manner until 
both the Zero and the No. 1 teeth on said latch 
are out of the path of the block 359. Counter 
clockwise movement of the latch 34 also causes 
the stud 354, in cooperation with the slot in the 
auxiliary latch 353, to rock said latch counter 
clockwise in unison thereWith against the action 
of the spring 368 to ineffective position. In this 
case, the Stud 356, in cooperation with the slot 
in the upper end of the link 357, permits the 
auxiliary latch 353 to move independently of the 
bell crank 359 when said crank has been moved 
to its clockwise position by the depression of a 
key in either of the higher order item counting 
banks. 
From the foregoing description it is evident 

that debit and credit items are counted automat 
ically one at a time in all adding and subtracting 
operations involving the balance totalizer, and 
that the item counting keys 343 (Fig. 3) may be 
used when it is desired to enter more than one 
item in a single operation of the machine. 
Correction and control keys and attaciliary key 

board 

Directing attention to Figs. 1 and 3, located to 
the left of the item counting keys 343 is a row of 
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correction keys and a row of control keys, the 
correction row including three. Correction keys 
369 for use in making corrections in the balance 
totalizer and in the Nos. 2, 3, and 4 totalizers, 
a Control key 30, which, when used in conjunc 
tion with any of the correction keys 369, causes 
the Nos. 1, 5, and 6 totalizers to be non-added, a 
No-Count key 37 f, which, when depressed, causes 
the actuators for the three rows of item count 
ing keys 343 to be retained in zero position, and 
a Non-Auto key 32, which, when depressed, dis 
ables the automatic operating feature of the ma 
chine under influence of the traveling carriage in 
columnar positions thereof. A locking lever 373, 
used in conjunction with the Non-Auto key 32, 
locks...said key in depressed position, so that said 
key will not be released at the end of machine 
Operation. 
The row of control keys includes a Non-Add 

key 374, a Sub-Total key 375, three Total keys 
36 for the Nos. 2, 3, and 4 totalizers, respective 
ly, a Subtract 1 key 377, a Sub-Balance key 378, 
a Balance key 379, an Add-1 List key 380, and a 
Release key 38. A locking lever 382 is provided 
for locking the Add-1 List key in depressed posi 
tion, so that this key will not be automatically 
released at the end of machine operation. 
The Correction keys exercise control over the 

item counting mechanism, so that, in any opera 
tion involving the keys 369 and 370, the auto 
natic item counting mechanism is rendered in 
operative. Likewise the control keys exercise 
control over the automatic item counting mecha 
nism, so that, in all operations except operations 
involving the use of the Subtract 1 key 377 and 
the Add-1 List key 380, the item counting mecha 
nism is rendered inoperative. The manner in 
which the No-Count key 37 f, the correction keys, 
and the Other control keys control the Operation 
of the item counting will be explained later. 

In addition to the main keyboard, the present 
Inachine is provided with an auxiliary keyboard 
comprising twelve month keys 383 (FigS. 1 and 
3), three tens of days keys 384, nine units of 
days keys 385, and six year keys 386, said date 
keys controlling the positioning of corresponding 
date type carriers 387 (Fig. 70) for recording the 
date upon the record material. A Date Lock hav 
ing a key 388 is provided for locking the date keys 
in depiessed position, and a locking lever 389 is 
also provided for locking the depressed date keys 
against releasing, but at the same time does not 
lock said keys against depression. 
The auxiliary keyboard also supports a plural 

ity of List keys 390, which control the position 
ing of a corresponding list type carrier 39 (Fig. 
92) to effect the printing of an identifying char 
acter opposite certain items or transactions as 
they are listed upon the record material. A lock 
ing lever 392 is provided for locking any one of 
the depressed keys 390 in depressed position. 
The characters printed under control of the List 
keys 390 have one meaning when applied to debit 
items and another meaning when applied to 
Credit items, and an interpretation of these chair 
acters is charted at the top of the statement sheet 
shown in Fig. 17. 

i? he auxiliary keyboard likewise supports a B 
or black key 393 (Figs. 1 and 3), which, when de 
pressed in Subtractive operations, causes subtrac 
tive items, which are normally printed in a dis 
tinctive color, such as red, to be printed in black, 
this being desirable in certain cases. A locking 
lever 394 (Fig. 3) is provided for locking the black 
key 393 in depressed position. 
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It is believed unnecessary to give further de 
scription of the auxiliary keyboard, because the 
mechanism used therein is similar in every re 
spect to the mechanism used in the auxiliary 
keyboard shown in the Williams et al. Patent No. 
2,189,851 and the United States Patent No. 
2,264,582, issued December 2, 1941, to William H. 
Petit, to which reference may be had for a com 
plete disclosure of this mechanism. 
The black key mechanism, which is a part of 

the auxiliary keyboard mechanism, is fully dis 
closed in the United States Patent No. 2,263,479, 
issued November 18, 1941, to Paul H. Willians, to 
which reference may be had for a complete dis 
closure of said black key mechanism. 
The auxiliary keyboard is provided with a Re 

lease key 395 for manually releasing any de 
pressed key of said auxiliary keyboard. 
The keys 369 to 32 inclusive of the correction 

bank (Figs. 1, 3, 31B, 46, and 47) are mounted in 
corresponding slots in a bent-over portion of a 
control key plate 398, while the Control keys 34 
to 38 inclusive are mounted in corresponding 
slots in a bent-over portion of a similar left-hand 
plate 399, said plates being connected together 
by sleeves 400, said sleeves in turn fitting over 
guide studs secured in the left frame f3 and be 
ing secured in place by long screws 40 (Fig. 
31B), which thread into said studs. The control 
key bank framework, comprising the plates 399 
and 398, is further secured in place by means of 
bent-over feet on extensions of the plate 399 
(Figs. 31B and 47), said feet being Secured to the 
machine base f32. Further assisting the slots 
in the bent-over portions of the plates 398 and 
399 in supporting the keys of the correction and 
control banks are bars 402 and 403 (Fig. 47) se 
cured to their respective plates 398 and 399, said 
bars having corresponding slots engaged by the 
lower ends of the keys of their respective correc 
tion and control banks. 
A coil spring 404 (Fig. 46), laced alternately 

between Studs in the stems of the correction keys 
and studs in the plate 398, urges said keys up 
Wardly to undepressed positions, whereby de 
pressed Correction keys are restored to and re 
tained in undepressed position, upon being re 
leased. A coil spring 405 (Fig. 44), Wound al 
ternately between studs in the stems of the keys 
of the control bank and studs in the plate 399 
(Figs. 44 and 47) is tensioned to restore said keys 
to undepressed positions and retain said keys 
thus when they are released either automatically 
or manually. Each of the Control keys 376, 378, 
and 379 (Figs. 31B and 44) carries a square stud 
406, which extends through a corresponding 
opening in the plate 399, said studs cooperating 
with locking plates 40 in the usual manner to 
prevent the depression of more than one of these 
keys at one time. Likewise, each of the Correction 
keys 369 (Figs. 63 and 64) has secured in the 
lower end thereof a square stud 408, which studs 
cooperate with stopping shoulders on two similar 
locking plates 409 pivoted on studs secured in the 
plate 398, said plates 409 and said studs 408 co 
operating to prevent the depression of more than 
one of the keys 369 at one time. 
Each of the keys 369 to 372 (Figs. 26, 37, and 

47) in the correction bank carries a stud 40, 
which extends through a corresponding opening 
in a detent 4f f and cooperates with a correspond 
ing tooth 42 formed in said opening. Likewise 
each of the control keys 34 to 380 inclusive in 
the control bank (Figs. 3, 26, and 31B) has se 
cured in the stem thereof a stud 43, which ex 
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tends through a corresponding opening in a 
detent 44 and cooperates with a corresponding 
tooth 45 in said opening. The detent 4f 4 is sup 
ported for horizontal shifting movement on 
rollers in turn mounted Qn four studs 4 f6 se 
cured in the plate 399. The detent 4 i? for the 
Correction keys is supported for horizontal shift 
ing movement in exactly the same manner as 
the detent 44. - 
The detent 4f 4 for the Control keys (Figs. 26 

and 31B) has on the upper edge thereof gear 
teeth which cooperate with a segmental pinion 
47 secured on one end of a shaft 4 8 journaled 
in the plates 398 and 399 (Fig. 47). Secured on 
the other end of the shaft 4f 8 is a similar seg 
mental pinion 49, which cooperates with teeth in 
the top edge of the detent 4f for the Correction 
keys to connect said detents 4 f4 and 4ff for uni 
tary shifting movement. The studs 4 0 for the 
Correction keys also extend through correspond 
ing openings in a locking plate 420 (Figs. 31B, 37, 
and 47) and cooperate with corresponding lock 
ing teeth 42 in said openings. The locking plate 
420 is mounted adjacent the detent 4 (Fig. 47) 
and is supported for horizontal shifting move 
ment in the same manner as said detent. The 
studs 43 for the Control keys (Figs. 31B, 37, and 
47) also extend through corresponding open 
ings in a locking plate 422 and cooperate with 
corresponding teeth 423 in said openings, said 
plate 422 being mounted for horizontal shifting 
movement between rollers on the studs 4 f6 (Fig. 
26) in exactly the same manner as the detent 
44. The locking plates 420 and 422 are con 
nected for unitary shifting movement by teeth 
On the upper edges thereof in cooperation with 
Segmental pinions 424 and 425 secured on oppo 
Site ends of a shaft 426 journaled in the plates 
398 and 399 (Fig. 47). A spring 427 (Figs. 31B 
and 37), tensioned between the detent 44 and 
the locking plate 422, urges said detent and said 
locking plate and their companion detent 4 fl and 
locking plate 420 forwardly and rearwardly, re 
Spectively. 

Depression of any one of the keys of the con 
trol bank or of the correction bank causes the 
Stud 43 or 40 therein, in cooperation with the 
corresponding tooth 45 or 4 f2 (Fig. 26) of the 
corresponding detent 4f 4 or 4 , to shift said 
detent rearwardly until said pin moves beyond 
Said tooth, whereupon the spring 427 returns 
Said detent forwardly to move the tooth over the 
flattened upper surface of the stud 4 f3 or 4 0 in 
the depressed key to latch said key in depressed 
position. 
When a key is depressed either in the control 

bank or in the correction bank, any depressed 
key in the other bank is simultaneously released 
due to the concerted rearward movement of the 
detents 44 and 4. 

Referring now to Fig. 37, the locking plate 420, 
for the keys of the correction bank, has a down 
ward extension which supports a stud 428, which 
cooperates with the upper end of an arm 429 
Secured on a shaft 430 journaled in the main 
frames 30 and 3. Also secured on the shaft 
430 is an arm 449 having secured in the upper 
end thereof a stud 450, which cooperates with 
a slot in the forward end of a pitman 43 , the 
rearward end of which is pivotally connected to 
a crank 432 secured on the key lock shaft 235. 
Secured on the right-hand end of the shaft 430 
(FigS. 8 and 37) is a crank 433 having a slot which 
engages a stud 434 in an arm 435 free on a 
stud 436 secured in a plate 437 (Fig. 7A) in turn 
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secured to the plate 68 which, as previously ex 
plained, Supports the release bar mechanism, 
said studi-436 being in axial alinement with said 
shaft 430. The arm 435 has a notch 438, which 
cooperates with a finger of a bell crank 439-free 
on a stud 440 secured in the plate 437. A spring 
44, tensioned between a stud in the arm 435 
and a stud 442 in the crank. 439, urges said arm 
435, the shaft 430, and other parts connected 
thereto in a clockwise direction, but is normally 
restrained from doing so by the finger of the 
crank 439, which is urged counter-clockwise by 
Said Spring - 44 to normally engage a shoulder 
on the arm 435 just above the notch A38. 
The arm 435 is pivotally connected by a link 

443 (Figs. 8 and 37) to an arm 444 free on a 
stud 445 in the plate 437, said arm-in turn being 
fixedly connected to a companion cam arm 446 
having a curved end thereon which cooperates 
with the periphery of a restoring cam 447 con 
nected by a sleeve 448 to a series of related cams 
to be described later (see also Fig. 7A). The 
sleeve 448 is free on the main cam shaft 2 6, 
where it is secured against lateral displacement 
by a pin in the end of said shaft. The cam 447 
has a hole which engages a stud 49 in the gear 
25 to secure the assembly of related cams, in 
cluding the cam 447, for rotational movement 
in unison with the gear 25 and the main cam 
shaft. 26. 
By referring to Fig. 8, it will be recalled that 

depression of any one of the release bars 70, 
, or 72 rocks the tripping latch GO out of 

engagement with the bent-over ear 59 to re 
lease.the slide 56 for forward movement under 
influence of the spring 49 to initiate machine 
operation. Forward movement of the slide 56 
causes a forward projection 454 thereof (Figs. 8 
and 37) to engage the stud 442 to rock the crank 
439 clockwise against the action of the spring 
44f, to disengage the finger of said crank from 
the shoulder of the arm 435 and simultaneously 
to move Said finger into allinement with the notch 
438. This immediately releases the arm 435, the 
shaft - 430, and connected parts for clockwise 
movement under influence of the spring 44. 
Clockwise movement of the shaft 430 withdraws 
the upper end of the arm 429 from the stud 428 
to release the locking plate 420 and its compan 
ion plate 422 to the action of the spring 427, 
which immediately shifts said locking plates 
rearwardly to move the teeth 42 and 423 be 
neath the studs 40 and 43 of the undepressed 
keys of the correction and control banks to lock 
said keys against depression during machine 
operations. 
Clockwise movement of the arm 449, through 

the pitman 43 (, rocks the shaft 235 also clock 
wise (Figs. 18A and 37), causing the arms 234, 
through the Springs 233 and the upward exten 
sions of the locking plates 224, to shift said 
locking plates rearwardly to move the teeth in 
the openings therein beneath the studs 22 in 
the undepressed amount keys 28 and item count 
ing keys 343, to lock said undepressed keys 
against depression during machine Operation. 
Near the end of machine operation, and after 

the slide 56 (Fig. 8) has been restored rear 
wardly in the manner explained earlier herein, 
a node on the cam 447 engages the curved end of 
the arm 446 to rock said arm and its connected 
arm 444 counter-clockwise. Counter-clockwise 
movement of the arm 444, through the link 443, 
restores the arm 435 and connected parts (Figs. 
8 and 37) also counter-clockwise to disengage 
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the notch 438 from the finger of the crank 439 to 
release said crank to the action of the spring 
44. The spring 44 immediately rocks the fin 
ger of the crank 439 into the path of the stop 
shoulder on the arm 435, whereupon continued 
movement of the cam 447 permits said stop 
shoulder to come to rest on the finger of the 
crank 439. The restoring of the arm 435 and 
connected parts counter-clockwise shifts the 
locking plates 224, 420, and 422 (Fig. 37) for 
wardly to disengage the teeth therein from the 
studs in the undepressed Amount, Item Count 
ing, Correction, and Controy keys to unlock said 
keys near the end of machine operation. 
Abent-over forward extension 492 of the pit 

man 43? (Figs. 3 and 37) cooperates with similar 
locking mechanism for the keys of the auxiliary 
keyboard to lock said keys against depression 
during machine operation. 
The locking and restoring movement of the 

key locking mechanism is given in space 8 of 
the time chart, Fig. 127. 

Key releasing mechanism 
The detent 4 (FigS. 26 and 124) for the bank 

of correction keys has a downward projection 
A55, which cooperates with a stud 456 in an up 
ward arm of a lever 457 free on a shaft 458 
journaled in the left frame 3. Another arm 
of the lever 457 has an angular surface 459, 
which cooperates with a roller 450 mounted on 
a stud 46 in a plate cam 662 secured on the main 
can shaft 26. The plate cam 462 fits snugly but 
freely between the arm having the surface 459 
and an extension 463 of the lever 45 to main 
tain Said lever 45 in proper relationship to said 
Ca. 
. . Near the end of machine operation, the roller 
460 (Fig. 26), cooperating with the surface 459, 
according to the time given in space 5 of the 
chart (Fig. 127), rocks the lever 457 counter 
clockwise, causing the stud 455, in cooperation 
With the projection 455, to shift the detent 4 
and its companion detent 44 rearwardly against 
the action of the Spring 427 to release any de 
pressed keys of the correction or control banks. 
The keys of the correction and control banks 

may likewise be released manually when desired 
by depression of the Release key 381 (Fig. 26). 
Depression of Said Release key causes a stud 452 
therein, in cooperation with an angular cam 
ning Surface 453 on the detent 44, to shift Said 
detent and its companion detent 4 f rearwardly 
to manually release any depressed keys of the 
correction and control banks. 
Mechanism operated by the lever 457 (Figs. 

26, 27, and 29) also shifts the detents for the 
Amount keys and the Item Counting keys rear 
Wardly to release any of Said keys that are de 
pressed at the end of adding and subtracting 
operations. 
A finished surface on the lever 45 cooperates 

with a stud 464 in a lever 465 secured on the 
shaft 458. Also secured on the shaft 458 is an 
arm 466 having a stud 467, which engages a slot 
in an arm 468 free on a stud 469 in the left frame 
f3 . The upper end of the arm 468 cooperates 
with a stud 40 in a crank 47 secured on the 
left-hand end of the zero latch throwout shaft 
232 (see also Fig. 18A). A shoulder on the crank 
47 underlies a stud 472 in a bell crank 4.73 se 
cured on the left-hand end of the key release 
shaft 230. 
Counter-clockwise movement of the lever 457, 

under influence of the roller 460 (Figs. 26, 27, 
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and 29 and space 15, Fig. 127), causes the finished 
surface on said lever, in cooperation with the stud 
464, to rock the lever 465, the shaft 458, and the 
arm, 466 also counter-clockwise. Counter-clock 
wise movement of the arm 466 rocks the arm 468 
clockwise, which in turn rocks the crank 47 ? and 
the shaft 232 counter-clockwise, as viewed in Fig. 
29, and clockwise, as viewed in Fig. 18A. The 
crank 4 in turn rocks the be crank 43 and 
the shaft 230 clockwise, as viewed in Fig. 29, and 
counter-clockwise, as viewed in Fig. 18A, causing 
the arm. 229 secured in the groove in said shaft 
230, in cooperation with the upward extensions 
of the detents 225, to shift said detents rearward 
ly to disengage the hooks in the openings there 
in from the studs 22f in the depressed amount 
keys 2 8 and the depressed item counting keys 
343 (Fig. 3) to release said keys to the action of 
their springs, which immediately restore them 
upwardly to undepressed position. 
A spring 474 (Figs. 26 and 29) assists in re 

turning the arm 468 and connected parts to nor 
mal position, after the roller 460 moves beyond 
the lower end of the lever 45. 
A stop stud 475 (Figs. 26 and 27) in the frame 
3, in cooperation with a projection of the arm 

466, locates Said arm and its connected parts in 
their positions of rest, as shown here. 
The arm 468 (Figs. 26, 27, and 29) is connected 

by a link 476 to a crank arm 477 secured on a 
release shaft 478 for the keys of the auxiliary 
keyboard (Fig. 3). Thus the releasing action of 
the arm 468 is imparted to the shaft 478 to re 
lease any depressed keys of the auxiliary key 
board near the end of adding and subtracting 
operations. 
Means operated by the Release key 38 (Figs. 

3 and 26) is also provided for rocking the re 
lease shaft 230 to release any depressed amount 
or item counting key when desired. 

Depression of the Release key 38 causes a 
stud 479 in the lower end thereof, in cooperation 
with an arm 480 secured on a shaft 48, oppo 
site ends of which are journaled in a side plate 
of a framework 482 (FigS. 27 and 31B) Secured 
to the machine base f32 and in the left frame 
3, to rock said shaft 48 clockwise. Clockwise 
movement of the shaft 48 and a crank 483 Se 
cured thereon causes a stud 484 in said crank, in 
cooperation with the lower end of an arm 485 
secured on one end of a short shaft 486 journaled 
in the frame f3, to rock said arm and said shaft 
counter- clockwise. Counter-clockwise move 
ment of the shaft 486 carries a crank 48, Se 
cured on the other end thereof, in unison there 
With. The crank 487 pivotally suports one end 
of a release bar 488 (Figs. 26, 27, and 29), the 
other end of which is slotted to receive a stud 
489 in the left frame f3. Counter-clockwise 
movement of the shaft 486 and the crank 48, 
when the Release key 38 is depressed, shifts the 
bar 488 rearwardly, causing the rearward end 
thereof, in cooperation with a stud 490 in the 
lower end of the bell crank 473, to rock said bell 
crank, the key release shaft 230, and the key re 
lease arm 229 clockwise, as viewed in Fig. 29, and 
counter-clockwise as viewed in Fig. 18A, to manu 
ally release any depressed amount or item count 
ing keys When desirable. 
By referring to Fig. 26, it will be recalled that 

operation of the lever 45 rocks the crank 4 and 
the shaft 232 counter-clockwise, as viewed in Fig. 
26, and clockwise, as viewed in Fig. 18A, causing 
the arms 23, in cooperation with the projections 
on the control plates 226, to shift said control 
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plates forwardly to rock the zero latches 236 
counter-clockwise to ineffective position. How 
ever, by comparing spaces f and 5 of the time 
chart (Fig. 127), it will be seen that this rocking 
of the Zero latches to ineffective position occurs 
when the actuators 24 O are substantially fully re 
turned to home or normal position, and is con 
sequently of no importance in adding or sub 
tracting operations. 

In sub-total and total recording operations, it 
is desirable that the key releasing mechanism 
for the amount keys and the item counting keys 
be operated at the beginning of such operations 
to insure that none of these keys have been in 
advertently depressed prior to such operation. 
The reason for this is that in sub-total and total 
recording operations the wheels of the selected 
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totalizer are used to position the corresponding 
actuators and printing mechanism to record the 
amount standing on said Selected totalizer. 
Likewise, in sub-total and total recording opera 
tions, it is desirable that the shaft 232 (Figs. 18A 
and 26) be operated near the beginning of such 
operations to release the Zero latches 236 so 
that the actuators 240 are free to move rear 
wardly under influence of the restoring bar, to be 
positioned under influence of the wheels of the se 
lected totalizer. 
The lever 465 (Figs. 26 and 27) carries a stud 

493, upon which is pivoted a latch 494, a shoul 
der of which is adapted to engage a bent-over ear 
495 on a can lever 496 free on the shaft 458 and 
carrying a roller 497, which is normally main 
tained in contact with the periphery of the can 
462 by a spring 498, which urges said lever clock 
wise. The right-hand end of the latch 494 (Figs. 
26 and 27) overlies a stud 499 in an arm 500 Se 
cured on a shaft 50 journaled in the perpendicu 
lar side members of the frame 482. A spring 502, 
tensioned between the latch 494 and the arm 500, 
normally maintains Said latch in contact with 
the Stud 499. Also secured on the shaft, 50 are 
a bell crank 503 and a crank 504 (Figs. 26, 27, 
and 48), said bell crank and Said crank support 
ing therebetween a rod 505. The bell crank 503 
carries a stud 506, which engages a Slot in one 
end of a link 507, the other end of which is 
pivotally connected to one arm of a cam lever 
508 (Figs. 44, 46, and 48) free on a screw stud 509 
extending between the two side members of the 
frame 482. The lever 508 carries a roller 5f 0, 
which cooperates with the periphery of a plate 
can 5ff secured on the main can shaft 26, said 
cam being adapted to rock the lever 508 first 
Clockwise and then back to normal position, ac 
cording to the time given in Space 11 of the time 
chart, Fig. 127. 
The rod 505 (Figs. 46, 47, and 48) underlies 

and is adapted to cooperate with six similar pro 
jections 512 on each of six totalizer control slides 
53 to 5f 8 inclusive for the No. 1 to No. 6 total 
izers, respectively, which, together with a sub 
total control slide 5 9 (Figs. 44 and 47), are 
mounted for horizontal shifting movement by 
means of parallel slots in each end thereof in 
cooperation with annular grooves formed by 
spaced collars 520 and 52 Supported by Screw 
studs 522 and 523 extending between the plates 
398 and 399. 

In adding and subtracting Operations, the con 
trol Slides 53 to 58 inclusive (FigS. 46 and 47) 
are positioned so that the corresponding projec 
tions 52 are not in the path of the rod 505 and 
consequently do not interfere with the clock 
wise movement of said rod, the cranks 503 and 
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504, and the shaft 50, upon rotation of the cam 
tiff (Fig. 44 and space 11, Fig. 127). Clockwise 
movement of the shaft. 50 f (Fig. 26) carries the 
arm 500 in unison therewith, causing the stud 
499 to rock the latch 494 counter-clockwise to dis 
engage the shoulder thereon from the ear 495 to 
prevent movement of the cam lever 496, under 
influence of the can 462, from being imparted to 
the lever 465, thus permitting said lever to be 
actuated by the cam lever 457, which functions 
in the manner previously explained, to release the 
depressed amount and correction keys near the 
end of adding and subtracting operations. 

In sub-total and total recording operations, the 
control slide 5 f3 to 58 inclusive, (Figs. 46 and 
47) corresponding to the selected totalizer, is po 
Sitioned so that the projection 52 thereon is di 
rectly: over the rod 505, to obstruct clockwise 
movement of the shaft 50 under influence of 
the cam lever 508, the slot in the upper end of 
the link. 507 permitting said lever 508 and con 
aected parts to move independently. Of Said shaft, 
50. Obstructing clockwise movement of the 
-shaft 50 and the arm 500 (Fig. 26) causes the 
latch 494 to remain in engagement with the ear 
495, whereupon operation of the can 462 rocks 
the cam lever 496 and the mechanism connected 
...thereto, including the lever 465, the shaft 458, 
and the arm. 466, first counter-clockwise an then 
back to normal position, according to the time 
given in space: 16 of the time chart, Fig. 127. Ini 
tial movement counter-clockwise of the arm 466 
(Figs. 26 and 29) rocks the arm 468 clockwise, 
the crank 47 and the shaft 232 counter-clock 
wise, and the bell crank 473 and the key release 
shaft 230 clockwise, causing the arms 229 (Fig. 
18A), in cooperation with the upward projections 
on the detents 225, to shift said detents rear 
iwardly near the beginning of the machine opera 
tion and prior to initial rearward movement of 
the actuators 240, to release any inadvertently 
aepressed amount or item counting keys at the 
beginning of sub-total and total recording oper 
ations. 
Counter-clockwise movement of the shaft 232, 

as observed in Fig. 26, and clockwise movement 
of said shaft as observed in Fig. 18A, causes the 
arms 23f carried thereby, in cooperation with the 
upward projections on the control plates 226, 
to shift said plates forwardly to rock the Zero 
latches 23S counter-clockwise out of engagement 
with the blocks 239 to free the actuators 240 for 
movement, so that they may be positioned under 
influence of the wheels of the selected totalizer 
in the usual manner. Excessive return move 
ment clockwise of the shaft 232 and the Crank 
4 (Fig. 29) is prevented by an upward exten 
sion of said crank in cooperation with the bot 
tom surface of the keyboard top plate 88. 
In sub-total and total recording operations, the 

key release shaft 478 (Fig. 26) for the auxiliary 
keys is operated through the arm 468 (Fig. 29) in 
the beginning of machine operations and there 
fore would normally release any depressed keys 
in the auxiliary keyboard. However, the locks 
388, 389, 392, and 394 (Fig. 3) are provided for 
locking the corresponding keys of the auxiliary 
keyboard against release by the releasing mech 
anism. 
Mechanism actuated by the detents for the 

amount keys 28 and the detents for the item 
counting keys 343 (Fig. 3) is provided for lock 
ing the machine releasing mechanism against Op 
eration when any one of these keys is in a par 
tially depressed position. 
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The rearward ends of the detents 225 for the 

amount and item counting banks (Figs. 14, 16, 
18A, and 28) cooperate with a rod 525 supported 
in the upper ends of a series of similar cranks 526 
and a crank 527 (Fig. 28) secured on a shaft 528 
journaled in the partition plates 89 for the key 
board framework. A torsion spring 536 (Fig. 
18A) urges the shaft 528, the cranks 526 and 
52T, and the rod 525 counter-clockwise, as viewed 
in Fig. 18A, to normally maintain said rod 525 
in yielding contact with the rearward ends of the 
detents 225. The right-hand end of the rod 525 
(FigS. 14 and 16) engages the slotted upper end 
of an arm 529 free on a stud 530 secured in the 
right frame 30. The arm 529 carries a stud 
53, which cooperates with a shoulder 532 on a 
crank 533 secured by a hub 534 to a short shaft 
535 journaled in the right frame 30. A spring 
53, tensioned between a stud 539 in the crank 
533 and an arm 538 free on the hub 534, urges 
Said parts counter-clockwise and clockwise, re 
spectively, to cause the stud 53 to be yieldingly 
ineld between the shoulder 532 and a shoulder on 
the arm 533. The spring 537 likewise normally 
maintains an extension of the stud 539 in the 
crank 533 in engagement with an extension of 
the arm. 538. Also secured on the shaft 535 is a 
crank 549 having a stud 54 , which engages a 
slot in the stop pawl 98. 

Partial depression of one of the amount keys 
28 (Figs. 16, 18A, and 28) causes the stud 22 
therein, in cooperation with the angular nose of 
the corresponding tooth in the detent 225, to 
shift said dictant rearwardly against the action of 
its spring 228, causing Said detent to rock the 
rod 525, the cranks 526 and 527, and the shaft 
528 clockwise, as viewed here, against the action 
of the Spring 536. The rod 525 likewise rocks the 
arm 529 clockwise in unison therewith, causing 
the stud 532, in cooperation with the shoulder on 
the arm 538, to rock said arm counter-clockwise. 
Counter-clockwise movement of the arm 538, 
through the spring 53, carries the crank 533, 
the Shaft 535, and the crank 543 counter-clock 
Wise in unison therewith. Counter-clockwise 
movement of the crank 530, through the stud 
53 f, rocks the pawl 98 clockwise into the path 
of the stop block f 96 (Figs. 14, 16, and 18A) to 
obstruct rearward releasing movement of the bar 
94 to prevent operation of the machine releas 

ing raechanism while an amount key 2 8 is par 
tially depressed. Full depression of an amount 
key 28 permits the spring 228 to return the de 
tent 225 forwardly, whereupon the spring 536 
moves the rod 525 forwardly or counter-clockwise 
in unison theirewith to move the pawl 98 to in 
effective position, so that the machine may be re 
leased for operation in the usual manner. 
Mechanism under control of the arm 538 (Figs. 

14 and 16) causes the platen roll 309 to be moved 
to printing position, as will be explained later in 
connection with an explanation of the traveling 
carriage and associated mechanisms. 

ille detents for the three banks of item count 
iiig keys 343 (Fig. 3) cooperate with the rod 525 
in exactly the same manner as the detents 225 
for the amount keys 23 (Fig. 16) for preventing 
release of the machine for operation when an 
item counting key is partially depressed. 
Mechanism shown in Fig. 28 is provided for 

insuring that the rod 525 and the flexible detents 
225 are properly returned to normal positions 
near the beginning of machine operation. The 
crank 527, which is secured on the left-hand end 
of the shaft 528, has a downward extension 543, 
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which cooperates with a stud 544 in a pitman 545, 
the upper end of which is slotted to engage a stud 
546 in the left frame 3. A spring 547 urges 
the pitman 545 downwardly to normally maintain 
a stud 548, carried thereby, in contact with the 
periphery of a plate cam 549 secured on the main 
camshaft 26. 
Clockwise revolution of the shaft 26 and the 

cam 549, as observed in Fig. 28, operates the pit 
man 545 according to the time given in Space 17 
of the time chart, Fig. 127, and initial movement 
downwardly of said pitman 545, under influence 
of the spring 547, causes the stud 544 to engage 
the extension 543 to insure that the rod 525 and 
the detents 225 for the amount keys and the sin 
ilar detents for the item counting keys are fully 
restored to normal positions, as shown here. 
By comparing space 17 with spaces 16 and 1 of 

the time chart, Fig. 127, it will be seen that the 
restoring mechanism shown in Fig. 28 functions 
after the flexible detents 225 have been operated 
in sub-total and total recording operations to re 
lease any inadvertently depressed amount or item 
counting keys, and functions prior to initial move 
ment rearwardly of the actuators 240 (Fig. 18A) 
to insure that the rod 525 and the flexible detents 
are fully restored to normal positions. 

Actuator control mechanism. 
Mechanism shown in Fig. 18A is provided for 

cooperating with the actuators 240 to relieve said 
actuators and the transfer mechanisms of the 
different totalizers of excessive Strain in Sub-total 
and total recording operations. 
The actuator 240 (Fig. 18A), which is represen 

tative of all the actuators, has on the lower edge 
thereof a series of ratchet teeth 55, which co 
operate with the tooth of a corresponding pawl 
552 free on a shaft 554 journaled in the main 
frames 30 and 3f. The pawl 552 is mounted 
in corresponding allined slots in two upturned 
edges of a plate 553 having upturned ears which 
pivotally support said plate on the shaft 554. A 
torsion spring 555 urges the pawl 552 clockwise 
to normally maintain a shoulder on the rearward 
end of said pawl in contact with the bottom of the 
corresponding slot in the plate 553. Secured on 
the plate 553 near opposite ends thereof are two 
similar cam arms 556, only one shown here, hav 
ing rollers 557, which cooperate with the periph 
eries of companion plate cams 558, only one 
shown here, Secured on the main can shaft 26. 
After the actuators 240 (Fig. 18A) have com 

pleted their initial movements rearwardly under 
influence of the rack restoring bar 254 (space 1, 
Fig. 127) in Sub-total and total recording Opera 
tions, and are positioned by the wheels of the 
selected totalizer in the well-known manner, the 
cans 558, functioning according to the time given 
in Space 3 of the chart, Fig. 127, rock the plate 
553 clockwise to engage the pawl 552 with the 
teeth 55f to relieve the transfer mechanism of 
the selected totalizer from excessive strain caused 
by tensioning of the spring 252. 
Return movement of the actuator 240 causes 

the teeth 55 to ratchet over the tooth of the pawl 
552, and, after the actuator 240 is fully returned 
to normal position, the cams 558 rock the pawls 
552 out of engagement with said teeth 55. 

Totaliaers 
By referring to Figs. 18A and 18B, it will be 

recalled that the actuator 240 has connected 
thereto a rack 243, which is slidably supported in 
the totalizer framework 34 on the three bars 
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244. The rack 243 has six sets of teeth, which 
cooperate, respectively, with the corresponding 
wheels of the No. 1 to No. 6 totalizers inclusive. 
The six totalizers are similar in every respect, all 
of them being of the add and Subtract type, and, 
as this particular type of totalizer has been fully 
disclosed in the patents referred to hereinbefore, 
it is believed that a somewhat general description 
of the No. 1 or balance totalizer will be sufficient 
for the purpose of this specification. 
As previously stated, the machine chosen to 

illustrate the present invention is what is Com 
monly termed a bank Service machine and is prin 
cipally used by banking establishments in the 
balancing of individual checking accounts. 
Therefore the arrangement of the Six totalizers 
of the present machine is Suited for use in con 
nection. With bank Systems. In this arrangement 
of the totalizers, the No. 1 totalizer is used as a 
balance totalizer or croSSfooter, the No. 2 total 
izer is used for storing new balances, the No. 3 
totalizer is used for storing a total of the deposits, 
the No. 4 totalizer is used for storing a total of 
the checks, and the No. 5 totalizer is used as an 
overdraft totalizer. The Overdraft totalizer is 
always complementary to the No. 1 or balance 
totalizer and therefore is always read or reset, 
when the balance totalizer is in an overdrawn 
condition, in order to obtain a positive recording 
of the amount of the overdraft. The No. 1 to No. 
5 totalizers inclusive have thereon eleven wheels 
corresponding to the eleven rows of amount keys 
28 (Fig. 3). The No. 6 totalizer is an item count 
ing totalizer used for counting Subtractive and 
additive or debit and credit items and has thereon 
three wheels corresponding to the three rows of 
item counting keys 343. 
The No. 1 or balance totalizer, which will be 

used as representative of all the totalizers, has a 
wheel 559 (Figs. 18B and 34) for each denomina 
tional order, each of said wheels having twenty 
teeth and also having Secured on one face there 
of a tripping can 550 having diametrically op 
posed tripping and/or stop teeth which cooperate 
With the teeth on corresponding add tripping 
pawls 560 and corresponding subtract tripping 
pawls 56. The wheels 559 are rotatably mounted 
on a No. 1 totalizer shaft, which extends between 
the side arms of a rockable framework 562 piv 
oted at 563 to the totalizer framework f34. 

In adding operations, after the actuators 240 
and the rack 243 (FigS. 18A and 18B) have com 
pleted their initial rearward movements and have 
been positioned by the depressed amount keys 2 & 
in the manner explained before, the wheel of the 
No. 1 or balance totalizer corresponding to the 
denomination shown here is engaged with the 
corresponding teeth on the upper edge of said 
rack 243, and simultaneously therewith a trans 
fer actuating bar 566 is restored to untripped 
position, as shown here in full lines. Return for 
ward movement of the actuator 240 and the asso 
ciated rack 243 rotates the wheel 559 correspond 
ing thereto in an additive or clockwise direction 
to enter in said wheels an amount equal to the 
vaiue of the depressed amount key 2f 8. If the 
wheel 559 passes through zero while traveling in 
an additive direction, one of the diametrically 
opposed teeth of the tripping can 550 engages 
the tooth of the add tripping pawl 560 to rock 
said pawl counter-clockwise to release a tripping 
lever 564, free on a stationary stud 565 secured in 
the framework 34, to the action of a spring 567, 
which immediately rocks said lever a slight dis 
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tance counter-clockwise until an upward exten 
sion thereof contacts the bar 566. 
The movement of the transfer bar 566 in add 

ing Operations is given in space 6 of the time 
chart, Fig. 127, and, by comparing space 6 with 
Space 1, the relationship of operation between 
said transfer bar and the actuator 240 may be 
obtained. The above-mentioned slight move 
ment of the lever 564 prevents the add pawl 560 
from reengaging said lever when the tooth of the 
tripping cam 550 moves beyond said pawl. After 
the actuator 240 and the rack 243 have completed 
their return movement forward, the teeth of the 
wheel 559 are disengaged from said rack and said 
teeth are simultaneously engaged with a corre 
sponding transfer segment, not shown, but simi 
lar to a segment 568, with which teeth of the next 
higher order wheel 559 (Fig. 18B) are simultane 
ously engaged. The transfer segment 568 is piv 
otally mounted on a stud in a plate supported by 
the framework 34. The segment 568 carries a 
stud 569, which engages a Y-shaped slot 570 in 
the transfer lever 564. 

After the lower order totalizer wheel 559 has 
been disengaged from the rack 243, the transfer 
restoring bar 566, is released in the well-known 
manner and moves under spring action to the 
position shown in dot-and-dash lines (Fig. 18B), 
permitting the transfer lever 564 to move coun 
ter-clockwise in unison therewith. During coun 
ter-clockwise movement of the lever 564, a Spring 
57 f, tensioned between the stud 569 and the bail 
of a rockable yoke 572, guides said stud into the 
right-hand or rearward branch of the Y-shaped 
slot 57 ). This rocks the segment 568 counter 
clockwise to advance the next higher order wheel 
559 one tooth space in an additive direction to ef 
fect the transfer of a tens digit from the denomi 
nation shown here to the next higher denomina 
tion. 

In the very beginning of Subtract operations, 
a transfer pawl shifting bar 573 (Fig. 18B) is 
rocked counter-clockwise, as viewed here, to move 
the add-transfer pawl 560 out of cooperative re 
lationship with the teeth of the tripping cam 550 
and to simultaneously move the Subtract-transfer 
pawl 56 into cooperative relationship with the 
teeth of said cam. Simultaneously with the rock 
ing of the bar 573, the yoke 572 is rocked coun 
ter-clockwise to shift the position of the upper 
end of the spring 57 so that said Spring will 
lead the stud 569 into the left-hand or forward 
branch of the Y-shaped slot 570, when the trans 
fer lever 564 functions in Subtract operations, 
as will be explained presently. 
In subtract operations, prior to initial rear 

ward movement of the actuator 240 and the rack 
243 (Figs. 18A and 18B), the wheel 559 of the 
balance totalizer is engaged with the correspond 
ing teeth on the upper edge of said rack, where 
upon initial rearward movement of Said rack ro 
tates said wheel in a Subtractive or counter 
clockwise direction to enter therein an amount 
equal to the Value of the depressed amount key 
28. If the wheel 559 passes through zero while 
being rotated in a subtractive direction, one of 
the diametrically opposed teeth on the tripping 
caim 55C engages the pawl 56 and rocks said 
pawl counter-clockwise to release the transfer 
lever 554, which has previously been restored 
to untripped position in the beginning of the sub 
tract operation and immediately after the Wheel 
559 has been disengaged from its corresponding 
transfer segment and engaged with the rack 243. 
The movement of the transfer restoring bar 566 
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in Subtract operations is given in Space 7 of the 
time chart, Fig. 127. 
After the actuator 240 and the corresponding 

rack 243 (Fig. 18B) have completed their initial 
rearward movement, the wheel 559 is rocked out 
of engagement with said rack and into engage 
ment with the corresponding transfer segment 
568, after which the transfer restoring bar 566 
is released to spring action, which immediately 
moves it to the position shown in dot-and-dash 
lines, to permit the transfer lever 564 to move 
counter-clockwise in unison therewith. During 
counter-clockwise movement of the transfer lever 
554, the spring 57 f, which is now in its left-hand 
position, guides the stud 569 into the left-hand 
branch of the Y-shaped slot 50 to cause said slot, 
to rock the Segment 568 for the next higher Order 
wheel 559 clockwise to move said next higher 
order wheel one step in a subtractive direction 
to effect a tens transfer. 

If the Succeeding operation is other than a 
subtract operation, the bar 573 (Fig. 18B) and 
the loke 572 are returned clockwise to the posi 
tions shown here to move the subtract pawl 56 to 
ineffective position and simultaneously move the 
adding pawl 560 to effective position and to posi 
tion the spring 57 so that it will guide the stud 
569 into the right-hand branch of the Y-shaped 
Slot 50. 
In sub-total and total-recording operations, the 

wheel 559 of the No. 1 or balance totalizer is en 
gaged with the rack 243 prior to initial rearward 
movement of said rack, which movement rotates 
said wheel in a reverse or counter-clockwise di 
rection until one of the diametrically opposed 
teeth on the tripping cam 550 engages the inside 
surface of the tooth of the add-tripping pawl 560. 
This positions the Wheel 559 at zero, and said 
wheel in turn positions the rack 243 and the ac 
tuator 240 in accordance with the amount stand 
ing upon said wheel, so that said amount will be 
recorded upon operation of the printing mecha 
nism. 
In total recording operations, the wheel 559 

is disengaged from the rack 243 prior to return 
forward movement thereof, and consequently 
Said Wheel remains in a zeroized condition. In 
sub-total recording operations, the wheel 559 re 
mains in engagement with the rack 243 during 
its return movement and is consequently restored 
to its original position. 
The foregoing brief explanation of the trans 

fer mechanism for the No. 1 or balance totalizer 
applies equally as well to all the other totalizers, 
as they are similarly constructed and function in 
exactly the same manner as said balance total 
2er. 

Totaliaer engaging and disengaging mechanism. 
Each of the six totalizers is provided with en 

gaging and disengaging cams for rocking the 
wheels of said totalizers into and out of engage 
ment with the teeth of the racks 243 (Fig. 34). 
The set of engaging and disengaging cams for 
each of the six totalizers is provided with a 
corresponding shiftable link and a latch mecha 
nism for connecting said cams to a common Op 
erating mechanism, which comprises a recipro 
cating bar, which is engaged by the latch mecha 
nism. The controlling of the engagement and 
disengagement of the latch mechanism with and 
from the bar causes the selected totalizer to be 
connected to the reciprocating bar in the proper 
timing to effect the type of operation desired, 
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whether it be adding, subtracting, sub-total, or 
total taking. 

Directing attention to Figs. 31A, 31B, 34, and 
36, rotatably supported on opposite ends of the 
No. 1 totalizer shaft are rollers 575, which en 
gage, respectively, corresponding camming slots 
in cams 576 and 577 Secured to an engaging shaft 
578 in turn journaled in the totalizer framework 
34. Secured on the left-hand end of the shaft 
58 is a crank 59, to which is pivotally connected 
the rearward end of a link 580, the forward end 
of which is slotted to fit over a flattened portion 
of a collar 58 secured on a stud 582, one end of 
which is secured in the frame 3 and the other 
end of which is supported by a plate 583 secured 
to said left frame 3. Pivoted on a stud 584 in 
the link 580 (Figs. 34, 36, 40, and 45) is a No. 1 
totalizer engaging latch 585, which cooperates 
With a totalizer engaging bar 586 having tenons on 
each end which fit in parallel alined slots in the 
plate 583 and in a plate 58 secured to the left 
frame 3f. Secured to opposite ends of the bar 
586 (Fig. 36) are the rearward ends of similar links 
588 and 589, the forward ends of which are pivot 
ally connected, respectively, to a cam lever 590 
and an arm 59, both of which are secured on 
a shaft 592 journaled in the left frame 3 and 
the plate 583. The lever 590 carries rollers 593 
and 594 (Fig. 34), which cooperate, respectively, 
With the peripheries of companion plate cams 
595 and 596 secured on the main cam shaft 26. 
The main shaft 2 6 and the cams 595 and 596 

make one clockwise revolution, as viewed in Fig. 
34, to rock the lever 599, the shaft 592, the arm 
59, and the engaging bar 586 back and forth, ac 
cording to the time given in space 4 of the time 
chart, Fig. 127, the first movement of said bar 
being forwardly or toward the right, as viewed 
here. 

Fig. 45 shows, in diagrammatic form, the move 
ment of the totalizer engaging bar 586, from 
which it will be seen that said bar has four dis 
tinct movements, two in an engaging direction 
and two in a return or disengaging direction, 
with a slight period of rest after each move 
ment. In the first movement of the bar 586, 
the Selected totalizer is engaged with the actua 
tors in Subtract, sub-total, and total taking time; 
in the second movement of said engaging bar, 
the Selected totalizer is engaged in adding time; 
in the third movement of said bar 586, the se 
lected totalizer is disengaged in subtract and 
total taking time; and in the fourth and final 
movement of said bar, the selected totalizer is 
disengaged in adding and sub-total taking time. 
It is the controlling of the engaging and disen 
gaging of the latch 585 with and from the bar 
586 which causes the totalizers to be engaged 
with and disengaged from the actuators in proper 
tinning to effect the operation desired. 
A tail 600 of the latch 585 (Figs. 40, 45, 46, and 

47) Cooperates With an extending finger of a con 
trol lever 60 free on a reduced portion of a 
collar secured on a stud 602 extending between 
the plates 398 and 399. 
A downward extension of the lever 60 (Figs. 

32, 40, and 45) has therein gear teeth which 
mesh with corresponding gear teeth in the upper 
edge of the control Side 53 for the No. 1 or 
balance totalizer, to provide means for controlling 
the engaging and disengaging movement of the 
latch 585 for the No. 1 totalizer, through the 
correction and control keys, as will be described 
later. 
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ever 60 for each of the other five totalizers 
mounted adjacent to each other on the stud 602 
and Spaced apart by means of shoulder collars 
on said stud. 
A finished surface on the extending finger of 

the control lever 60 engages the bottom of a 
corresponding guide slot in a formed-over por 
tion of a bail of a yoke 603 (Figs. 45 and 46) free 
on the stud 602 and having a segmental portion 
with gear teeth therein which mesh with corre 
sponding gear teeth in an operating lever 604 
free on the stud 523. A downwardly extending 
arm of the ever 604 carries a roller 605, which 
cooperates with the periphery of a plate can 606 
Secured on the main can shaft 26. 
The can 606 (Fig. 46) functions according to 

the time given in space 10 of the chart, Fig. 127, 
to rock the yoke 603 first counter-clockwise and 
then back to normal position to withdraw the bail 
of Said yoke from the finished surface on the lever 
60 to release said ever and the control slide 53 
to the action of a spring 634 (Fig. 32), which 
urges said slide forwardly and the lever 60f 
counter-clockwise to position said parts in a man 
ner to be explained later. - 
The tail portion 600 of the latch 585 also co 

operates with a stud 608 (Figs. 40, 45, and 46) in 
a latch control bar 609 mounted for substantial 
ly vertical shifting movement by means of a slot 
in the upper end thereof in cooperation with a 
rod 60 Supported by the plate 583 and the left 
frame 3 (Figs, 31B and 36) and by means of a 
slot in the lower end thereof in cooperation with 
a rod 6 extending between the forward ends of 
Similar cranks 62 and 63 (Fig. 40) Secured in 
fixed relationship to each other on a sleeve 64 
free on the shaft 592. A spring 65, tensioned 
between a rod supported by the cranks 62 and 
63 and the bar 69, urges said bar upwardly. 
Pivotally connected to the left-hand end of the 
rod 6 is an operating pitman 66, the upper 
end of which is slotted to embrace the rod 6 O, 
said pitman carrying rollers 6 and 68, which 
cooperate, respectively, with the peripheries of 
companion plate cams 69 and 629 secured on 
the main can shaft 26. The cans 6f 9 and 620 
operate the pitman 66 and the bar 609 accord 
ing to the time given in space 5 of the time chart, 
Fig. 127. - 
The four positions of the control lever 60 are 

shown in Fig. 40. The full-line position of the 
finger of said lever is the subtract position, the 
next lower position is the total, the next lower 
position is the add, and the lowest position is the 
non-add, said three lower positions being shown 
in dot-and-dash lines. The positioning of said 
lever 60 may be controlled by means of studs in 
the control keys 377 to 380 inclusive (Fig. 3), in 
cooperation with corresponding projections in an 
opening in the upper portion of the control slide 
53 (Figs. 32 and 39), by means of the No. 3 and 
No. 4 correction keys 369 in cooperation with 
Corresponding projections on the upper edge of 
said slide 513, or by means of the traveling car 
riage in columnar positions thereof, said carriage 
controlling mechanism cooperating with steps on 
an upper hook-shaped extension of Said lever 60, 
to control the positioning thereof, as will be ex 
plained later. 

Directing attention particularly to Figs. 32, 39, 
and 46, the control keys 3TT to 380 inclusive 
carry, respectively, in their lower ends, square 
studs 622, 623, 624, and 625, which cooperate with 
corresponding projections 626, 627, 628, and 629 

There is a control lever similar to the control 75 in an opening in the control slide 5:3. Likewise 
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the No. 3 and No. 4 correction keys 369 carry, re 
spectively, square studs 630 and 63, which coop 
erate with corresponding projections 632 and 633 
on the upper edge of said control slide 5:3. 

Totaliaer engaging in subtract operations 
Depression of the Subtract key 377 (Figs. 32, 

39, 44, and 45) moves the stud 622 into the path 
of the projection 625 to obstruct forward move 
ment of the control Slide 53 under influence of 
the bail of the yoke 603 (Fig. 45) upon operation 
of the machine, to cause the finger of the control 
lever 6Gi to remain in the full-line position, as 
shown in ifigs. 40 and 45, so that the latch 585 
will remain in its extreme down position, as 
Shown here. Initial for Ward movement of the 
engaging bar 536 (Figs. 34, 36, 40, and 45) under 
influence of the cans 595 and 596 causes the con 
vex forward edge of said bar to engage a con 
cave surface 2632 on a hook-shaped portion of 
the latch 585 and shift said latch and the link 
580 forwardly (Figs. 34 and 39) to rock the crank 
579, the shaft 578, and the cams 576 and 57 
counter-clockwise to engage the Wheels 559 of the 
No. 1 or balance totalizer with the corresponding 
teeth in the racks 243 prior to initial rearward 
movement of said racks, which movement re 
versely rotates said wheels to subtract therefrom 
the value of the amount set up on the depressed 
amount keys 248 (Fig. 3). 
After the engaging bar 586 has completed its 

initial forward movement, the bar 609 (Figs. 40, 
45, and 46) is shifted downwardly, under in 
fluence of the cams 69 and 620, causing the stud 
608 therein, in cooperation with the tail 600 of 
the latch 585, to rock said latch clockwise to add 
ing position, as shown in dot-and-dash lines 
(Fig. 45) to raise the forward end of the hook 
shaped portion of said latch above the engaging 
bar 586 so that said bar may by-pass said hook 
during its second forward movement. Prior to 
the Second forward movement of the bar 585, 
however, the actuators 240 and the racks: 243 
have completed their initial rearward moves 
nents. After the bar 586 has completed its sec 
Ond forward a ovement, and before the actuators 
240 and the racks 243 begin their return forward 
movements, the bar 509 is returned upwardly to 
permit the notch formed by the hook-shaped for 
ward end of the latch 585 to latch over the bar 
586, whereupon the third in ovement of said bar 
(Fig. 45), which is the first movement in a re 
turn direction, causes it to engage a concave 
surface 2633 on the inside of the hook-shaped 
portion of the latch 585, to return said latch and 
the link 580 rearwardly to disengage the wheels 
of the No. 1 totalizer fron the racks 243 prior to 
return forward in ovement of said racks. 
After the totalizer engaging bar 585 has com 

pleted its third movement and is dwelling prior 
to its fourth movement, the cams 6 t9 and 62.) 
(Fig. 40 and Space 5, Fig. 127) again impart 
downward movement to the bar 69 to rock. the 
latch 585 clockwise to move the hook-shaped 
rearward end thereof out of the path of the en 
gaging bar 586 So that said bar may move be 
neath said latch without interference during its 
fourth or final movement. 
The No. 3 Correction key 389 (Fig. 39) is for 

correcting errors in the entry of credit, items, 
Such as deposits, in the No. 1 totalizer, and de 
pression of this key causes the No. 1 or balance 
totalizer to be selected and conditioned for Sub 
tractive operation in exactly the same manner 
as described for the Subtract key 377. In the 
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present arrangement of the machine, the No. 3 
Correction key, in addition to selecting the No. 1 
or balance totalizer for a subtract operation, like 
Wise Selects and conditions the No. 5 or overdraft 
totalizer, which is always complementary to the 
No. 1 totalizer for an adding operation, and 
Selects and conditions the No. 3 and No. 6 total 
izers for subtract operations, as will be explained 
in detail later. 
A rearward extension 635 of the control side 

53 (FigS. 30, 31A, 31B, and 32) is adapted to be 
engaged by a bent-over ear of a link 636 having 
On the forward end thereof a slot which engages 
a Spacing collar 637 free on the main camshaft 
26. The rearward end of the link 636 is pivotally 
connected to a crank 638 (Fig. 30) secured in 
fixed relationship to a corresponding arm 639 by 
a sleeve free on a tenon formed on the bar 573. 
The arm 639 carries a stud 649, which cooper 
ates with a lower edge of a subtract shifting 
hook 64, the rearward end of which is slotted 
to embrace a stud 642 in an arm 643 secured on 
said bar 573. - 
A Spring 648, tensioned between the stud 642 

and a stud in the hook 64 f, in cooperation with 
the slot in the rearward end of said hook, forms 
a yielding connection between said hook and the 
Stud 642. 
The hook 64 is adapted to be engaged by a 

Stud 644 in an arm 645 secured on the engaging 
camshaft 578. A spring 64S (Fig. 32), tensioned 
between the link 636 and a fixed stud 647 in the 
plate 583, urges said link forward to normally 
maintain the bent-over ear in contact with the 
extension 635, as shown here. 
A stop lug 649 (Fig. 32) on the upper edge of 

the link 636 cooperates with the stud 64 to pre 
Went excessive rearward movement of the link 
636, which movement may be sufficient to dis 
engage the slot in said link from the collar 63. 

In Subtracting operations, the control slide 
5f 3 and the link 636 (Figs. 30 and 32) are re 
tained in their rearward positions, as shown here 
and as explained above, and, as a result, the hook 
64 remains in the path of the stud 644, where 
upon forward engaging movement of the link 
58 (Fig. 34) and counter-clockwise movement 
of the crank 579, the shaft 578, and the arm S45 
cause the stud 644 to engage the hook 64 and 
shift said hook forwardly to rock the bar 573 
clockwise, as viewed in Figs. 30 and 35, and coun 
ter-clockwise, as viewed in Fig. 18B. A crank 
Secured on the tenon of the bar 53 (Figs. 18B 
and 35) is connected by a link 65 to the left 
hand arm of the yoke 572, and, as a result, clock 
wise movement of said bar 573, as viewed in Fig. 
35, and counter-clockwise movement of said bar, 
as viewed in Fig. 18B, impart similar movement 
to said yoke 572. This movement of the bar 53 
and the yoke 52, as explained earlier herein, 
causes the add trip pawls 560 to be moved to in 
effective position and the subtract tripping 
pawls 56 to be simultaneously moved to effective 
position, and causes the position of the springs 
5 f to be shifted so that they will guide the studs 
569 into the left-hand branch of the Y-shaped 
slot 57 to cause subtractive tens digits to be 
transferred. 

Clockwise movement, of the arm 33, against 
the action of a spring 652 (Fig. 35), tensioned 
between said arm and a stationary stud 53 in 
the totalizer framework, causes a Square stud 
654 carried by said arn to by-pass a shoulder on 
a latch 655 pivoted on the stud 653, whereupon 
a spring 656, tensioned between said latch 655 
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and a similar latch for the No. 2 totalizer, urges 
said latch 655 clockwise to cause the shoulder 
thereon to engage the stud 654 to prevent re 
turn movement counter-clockwise of the arm 
643 and the bar 53 under influence of the Spring 
652 when the totalizer engaging arm 645 is re 
turned clockwise. A forward extension of the 
latch 655 cooperates with a stud 657 in a link 
658 Supported for horizontal shifting movement 
by means of parallel slots therein, in cooperation 
with the stud 653 and other similar studs in the 
totalizer framework 34. The forward end of the 
link 658 is pivotally connected to a cam lever 659 
free on a stud 660 secured in the left frame 3, 
said lever having a slot 66, which cooperates 
with a roller 662 mounted on the cam lever 590. 
See Figs. 34 and 35. 
When the parts are in home position, as shown 

in Figs. 34 and 35, the stud 657 maintains the 
shoulder on the latch 655 out of the path of the 
stud 654. Initial clockwise movement of the le 
ver 590, under influence of the cams 595 and 596 
(space 4, Fig. 127) causes the roller 662, in co 
operation with the slot 66, to rock the lever 
659 counter-clockwise to shift the link 658 rear 
wardly to withdraw the stud 657 from the latch 
655 to permit the spring 656 to move the shoul 
der on said latch into the path of the stud 654. 
Therefore the latch 655 is now effective to en 
gage the stud 654 to retain the arm 643 in clock 
wise position after it is moved to such position 
under influence of the arm. 645 and the hook 64. 
The contour of the slot 66 is such that only the 
initial clockwise movement and the final counter 
clockwise movement of the lever 590 is effective 
to impart movement to the lever 659, the inter 
mediate movement of said lever imparting no 
movement to said ever 659. Therefore final re 
turn movement counter-clockwise of the lever 
590, under influence of the cams 595 and 596, 
returns the lever 659 clockwise to shift the link 
658 forward to cause the stud 657 to rock the 
shoulder of the latch 655 out of engagement with 
the square stud 654 to release the arm 643 and 
the bar 53 to the action of the spring 652. How 
ever, the arm 643 and the bar 53 are not yet 
free to move under influence of said spring 652, 
as a latch (not shown), in cooperation with said 
bar 573, obstructs such movement, said latch 
being operated by restoring movement of the 
transferrestoring bar 566 (Fig. 18B), which func 
tions in subtract operations according to the time 
given in space 7 of the time chart, Fig. 127, and 
in adding operations according to the time given 
in space 6. 

In other than subtracting operations, the Con 
trol slide 513 (Fig. 32) is always moved forward 
ly out of subtracting position, as shown here, 
to one of its other positions, the minimum of 
said forward movement being in total and Sub 
total taking operations, which minimum move 
ment is sufficient to permit the link 636, under 
influence of the spring 646, to travel forwardly in 
unison therewith until the bottom of the slot in 
the forward end of said link contacts the collar 
637. Forward movement of the link 636 rocks 
the crank 638 (Figs. 30 and 35) and the arml 
639 counter-clockwise, causing the stud 640 to 
engage and rock the hook 64 also counter-clock 
wise against the action of a comparatively Weak 
spring 663, to move said hook out of the path of 
the stud 644, so that movement of the arm 645 
will not have any effect upon said hook and Con 
nected mechanism. 
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Totaliaer engaging in total operations 
Depression of the Balance key 39 (Figs. 32, 

39, 44, 45, and 46) moves the stud 624 into the 
path of the corresponding projection 628 on the 
control slide 53, whereupon movement of the 
yoke 663, under influence of the cam 606 at the 
beginning of machine operation, permits said 
slide 53 to move forward, under influence of 
the spring 634, until said projection 628 contacts 
said stud 624 to position said slide in its No. 1 
or total position. 
This positioning of the control slide 53 moves 

the projection 52 on the lower edge thereof 
(Figs. 32 and 46) into the path of the rod 505 
to obstruct clockwise movement of said rod, the 
shaft 50, and the arm 500 (Fig. 26) under the 
influence of the can 5ft (Fig. 44) to cause the 
key releasing latch 494 to remain effective, as 
shown here, to cause the key releasing mechanism 
to function in the beginning of said total record 
ing operations to release any inadvertently de 
pressed amount or item counting keys prior to 
initial rearward movement of the actuators 240 
and the racks 243, as explained earlier in con 
nection with the key releasing mechanism. 
Movement of the control slide 5 f3 to total po 

sition rocks the lever 60 (Figs. 32, 40, and 45) 
to total position, as shown in dot-and-dash lines, 
in which position the rearwardly extending finger 
of Said ever is still out of the path of the tail 
600 of the latch 585 and consequently has no in 
fluence upon said latch, which functions exactly 
the same as in subtract operations to cause the 
No. 1 or balance totalizer to be engaged and dis 
engaged in total recording time. Movement of 
the control slide 53 (Figs. 30 and 32) to total 
position imparts sufficient movement to the link 
636 to cause the hook 64 to be rocked out of 
the path of the stud 644 so that the add-transfer 
pawls 560 will remain in effective position, as 
shown in Fig. 18B. 
As previously explained, the wheels of the bal 

ance totalizer are engaged with the racks 243 
(Fig. 18B) prior to their initial rearward move 
ment, which rearward movement reversely ro 
tates said wheels until one of the diametrically 
opposed tripping teeth on the corresponding cans 
550 engages the add-transfer tripping pawls 560 
to position said wheels in Zero position and to Si 
multaneously position the racks 243, the actuators 
240, and the type carriers associated therewith in 
accordance with the amount standing on the to 
talizer wheels. After the actuators 240 and the 
racks 243 have completed their initial rearward 
movements to Zeroize the Wheels of the No. 1 
totalizer, said wheels are rocked out of engage 
ment with said racks, whereupon said racks are 
returned forwardly to normal position. There 
fore the Wheels of the No. 1 totalizer remain in 
a Zeroized condition. 

In subtracting and total recording operations, 
it is important to note that, after initial forward 
movement of the engaging bar 586 has shifted 
the latch 585 and the link 580 forwardly to en 
gage the wheels of the balance totalizer with the 
racks, the cams 69 and 620 function to shift 
the bar 609 downwardly (Figs. 40 and 45 and 
space 5, Fig. 127) to move the hook-shaped end 
of said latch above the bar 586 so that said bar 
may pass beneath said latch in its second move 
ment, as explained in connection with subtract 
ing Operations. 

After the engaging bar 586 has commenced its 
second movement, the bar 609 is restored up 



BESTAVAILABLE COP’. 
2,442,402 

49 
wardly to cause the latch 535 to latch over the 
engaging bar 586, whereupon third movement 
or first restoring movement of said bar shifts the 
link 58 rearwardly to disengage the wheels of 
the balance totalizer from the racks in subtract 
and total recording operations prior to return 
movement of Said racks. 
In total recording operations, as in subtracting 

operations, after the totalizer engaging bar 586 
has completed its third movement and is dwell 
ing prior to its fourth movement, the cams 69 
and 620 (Fig. 40) again impart downward move 
ment to the bar 698 to rock the latch 585 clock 
wise to move the hook-shaped rearward end of 
said latch out of the path of the engaging bar 
586, so that said bar may move beneath said 
latch without interference during its fourth 
movement or final movement in a return direc 
tion. 

Totaliaer engaging in sub-total operations 
As explained previously, a sub-total recording 

operation is exactly like a total recording oper 
ation, with the exception that the wheels of the 
selected totalizer remain in engagement with the 
racks 243 during their return forward move 
ment, and, as a result, said wheels are restored 
to their original positions. This is effected by 
operation of the sub-total control slide 519 (Figs. 
44 and 47), which controls a, latch mechanism 
which latches the bar 609 in its down position, 
so that the latch 535 is retained out of the path 
of the engaging bar 586 during its third move 
ment or first return movement, and consequently 
the wheels of the balance totalizer remain in en 
gagement with the racks 243 during return for 
Ward movement of said racks and are consequent 
ly restored to their original positions. 

Depression of the sub-balance key 378 (Figs. 
32 and 46) moves the stud 623 into the path of 
the corresponding projection 627 on the control 
slide 53 to position said slide and the lever 6 
in exactly the sane positions as in total record 
ing operations. Positioning of the control Slide 
53 locates the projection 5:2 over the rod 505, 
to obstruct movement of said rod to render the 
latch 494 (Fig. 26) effective, to cause the key re 
leasing mechanism to function to release any in 
advertently depressed amount or item counting 
key. 
The sub-total cor: trol slide 5: 9 (Fig. 48), which 

is siidably supported by the studs 522 and 523 ad 
jacent to the No. 1 control slide 5 f3, has, on a 
rearward extension thereof, teeth which engage 
corresponding teeth in a segmental portion of a 
sub-total control lever 685 (Fig. 44) free on the 
stud S82. The sub-total control side 59 has a 
projection 685, which cooperates with a finger 
667 on an arm of a yoke 338 free on the stud 59. 
The finger 667 carries a stud 669, which under 
lies a finger Sit of the ever 598, which, as ex 
plained preyistsy operated by the cam 5 
according to the he given in space 11 of the 
time chart, Fig. A finished Surface on the 
forward edge of the bail of the oike 688 (Figs. 
46 and 48) cooperates with a corresponding sur. 
face on a downward extension of a lever 6 free 
on the stud 5C9 and having pivotally connected 
thereto one end of a latch 672, the other end of 
which is Siotted a stractis a stus 6' 3 Secured 
i)6tween the side incinhers Gf the frame 382. A 
spring Fé urges the latch 6; rearwardly to nor 
mally maintain the lever 3i in yielding engage 
ment with the bail cf the yoke its 8. The latch 
672 has an extension 55 arranged to move over 
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a bent-Over portion 66 of the bar 639, to latch 
Said ball in its downward position, as will be ex 
plained presently. The control lever 665 (Fig. 
44) has an extending finger which engages a 
corresponding slot in the bent-over portion of 
the bail of the yoke 603 in exactly the same man 
ner as the control lever 69 for the No. 1 or bal 
ance totalizer. 

In operations other than sub-total or sub 
balance operations, the sub-total control slide 59 
is free to move forwardly full distance, under 
the influence of its spring 678, upon movement 
of the yoke 603. Full movement of said control 
slide 5 9 permits the projection 666 to move over 
the finger 667 to block or obstruct clockwise 
movement of the yoke 668 under influence of the 
lever 508 and the cam 5 to retain the lever 67 
and the latch 672 (Fig. 46) in ineffective posi 
tion, as shown here, so that the extension 675 
will not latch over the bent-over portion 676 of 
the control bar 609. Consequently said bar will 
function in the manner explained in connection 
with subtract and total recording operations to 
control the latch 585. 

Depression of the sub-balance key S78 (Fig. 
44) moves the stud 623 into the path of a pro 
jection 679 in an opening in the sub-total con 
trol slide 5f 9, to obstruct forward movement of 
said slide and thereby retain the projection 666 
out of the path of the finger 66, whereupon the 
yoke 668 is free to move in unison with the lever 
508. - 

Positioning of the No. 1 control slide 53 
(Figs. 32, 46, and 48), under influence of the 
sub-balance key 378, alines a notch 680, in a rear 
ward extension of said slide, with a bent-over 
ear 68 on the lever 67, so that said lever is 
free to move clockwise under influence of the yoke 
668 in sub-balance operations. Inasmuch as the 
cam 5 (Figs, 44 and 125) operates the lever 508 
and the yoke 668 prior to initial downward move 
ment of the bar 609 (Fig. 40), the extension 675 
of the latch 62 yieldingly engages the forward 
face of the bent-over portion 676 until said bent 
over portion moves beyond Said extension, where 
upon said latch 672 moves rearwardly to latching 
position. 
In sub-total recording or sub-balance opera 

tions, initial forward movement of the totalizer 
engaging bar 586 (Figs. 34, 36, and 45) causes said 
bar to engage the Surface 2632 of the latch 585 to 
shift said latch and the link 580 forwardly to 
engage the wheels of the No. 1 or balance totalizer 
with the racks 243 prior to initial rearward move 
ment of said racks, which movement reversely ro 
tates said wheels to Zero position, to position Said 
racks and their corresponding actuators in accord 
ance with the amounts standing on Said totalizer 
wheels. While the engaging bar 586 is dwell 
ing, after having completed its first movement, 
the cams 69 and 620 (Fig. 40 and Space 5 of 
the chart, Fig. 127) function to shift the bar 69 
downwardly to rock the latch 585 clockwise to 
move the surface 2632 on the hook-shaped por 
tion thereof out of the path of the bar 586, ex 
actly as in total operations, so that said bar 
586 may move beneath said hook-shaped portion 
during its second movement. Downward move 
ment of the bar 609 (Figs. 46 and 48) moves the 
upper edge of the bent-over portion 676 beneath 
the extension 675 to release the latch 62 to the 
action of the spring 674, which immediately shifts 
said latch rearwardly to move said extension 675 
over said bent-over portion 676, to latch the bar 
699 in its downward position. 
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By comparing spaces 4, 5, and ill of the time 
chart (Fig. 127), it will be seen that the latch 672 
(Fig. 46) remains effective while the engaging 
bar 586 (Fig. 34) is making its third movement. 
Consequently the latch 585 is held above said en 
gaging bar, and, as a result, the wheels of the No. 
totalizer remain in engagement with the racks 

during their return forward movement and are 
therefore returned to their original positions. 
While the totalizer engaging bar 586 is dwelling 
in its third position, the cam S. (Figs. 44, 45, 46, 
and 48) functions to disengage the extension 65 
of the latch 572 from the bent-over portion 676, 
so that the control bar 609 is free to move up 
wardly under influence of the spring 65 to re 
store the latch 585 to normal or subtract posi 
tion. The fourth and final movement of the to 
talizer engaging bar 586 (Figs. 34, 40, and 45) 
causes said bar, in cooperation with a projection 
682 on the link 580, to shift said link rearwardly 
to disengage the wheels of the No. 1 totalizer from 
the racks 243 after said racks have completed their 
return forward movement in the manner ex 
plained above. 
The Nos. 2, 3, and 4 total keys 376 (Figs. 3 and 

44) carry, respectively, Square studs 684, 685 and 
686, which cooperate with corresponding projec 
tions on their corresponding control slides 54, 
55, and 56 (Figs. 46 and 47) to cause the wheels 
of the corresponding totalizers to be engaged with 
and disengaged from the racks 243 in total record 
ing time. Likewise the Sub-Total key 375 (Figs. 3 
and 44) carries a square stud 687, which coop 
erates with a projection 688 on the upper edge of 
the sub-total control slide 59, to position said 
slide in exactly the same manner as explained in 
connection with the Sub-Balance key 378, and, 
when said Sub-Total key 375 is used in conjunc 
tion with any one of the Nos. 2, 3, or 4 Total keys 
36, it causes the corresponding totalizer to be 
engaged and disengaged in Sub-total time in ex 
actly the same manner as the Sub-Balance key 
38 causes the No. 1 or balance totalizer to be 
engaged in Sub-total time. 
Totaliaer engaging mechanism in add operations 

In adding Operations, depression of the No. 1 
add key 380 (Figs. 3, 32, 39, and 44) moves the 
square stud 625, carried thereby, into the path 
of the projection 629, whereupon operation of the 
machine causes the control slide 513 to position 
the control lever 60 in adding position, so that 
the rearward extension thereof occupies the po 
sition indicated in dot-and-dash lines in Figs. 40 
and 45, to cause said rearward extension to en 
gage the tail 600 of the latch 585 and move said 
latch to add position, as indicated in dot-and 
dash lines (Fig. 45), so that the downward end 
of the hook-shaped portion of Said atch is out of 
the path of the engaging bar 586. Therefore, 
first movement of the engaging bar 586 in an 
engaging direction causes said bar to pass be 
neath the rearward end of the hook-shaped por 
tion of the latch 585 without imparting any en 
gaging movement to the link 580 (Figs, 34 and 
45) and the No. 1 totalizer. 
Second movement of the engaging bar 586 

causes said bar to engage a surface 689 of the 
atch 585 and shift said latch and the link 580 
forwardly to engage the wheels 559 of the No. 1 
totalizer with the racks 243, after said racks have 
completed their initial movements rearward and 
have been positioned by the depressed amount 
keys 28 (Fig. 3). Compare spaces 1 and 4 (Fig. 
127). The third movement of the engaging bar 
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586 (Fig. 45) imparts no movement to the link 
580. However, the fourth movement of said bar, 
in Cooperation with the projection 682, shifts the 
link 580 and connected mechanism rearwardly to 
disengage the wheels of the No. 1 totalizer from 
the racks 243 after said racks have completed 
their return forward movement to enter in said 
Wheels the amount set up on the amount keys 28. 

Depression of the No. 4 Correction key. 369 
(FigS. 32 and 39) moves the stud 63 therein 
into the path of the projection 633 on the upper 
edge of the control slide 53, so that, upon oper 
ation of the machine, said slide will be positioned 
in adding position, in exactly the same manner as 
explained in connection with the No. 1 add key 
380, to select the No. 1 or balance totalizer for 
an adding operation, which is proper in correc 
tion Operations involving debit or check items. 
When either the No. 1 add key 380 or the No. 

4 Correction key 369 is used to select and condi 
tion the No. 1 or balance totalizer for an adding 
operation, as explained above, the studs 625 and 
63f therein, in cooperation with corresponding 
projections on the No. 5 control Slide 5 ft (Fig. 
4), position Said slide to cause the No. 5 or 
overdraft totalizer to be selected and conditioned 
for a subtract operation, which is necessary to 
retain said overdraft totalizer in complemen 
tary relationship with the No. 1 or balance total 
izer. Likewise, when either the Subtract key 
3 or the No. 3 Correction key 369 (Fig. 32) is 
used to Select and condition the No. 1 totalize 
for a subtract operation, as explained above, the 
studs 622 and 630, respectively, in said keys, in 
cooperation with corresponding projections on 
the No. 5 control slide 5, Select and condition 
the No. 5 or Overdraft totalizer for an adding 
operation, which is proper to retain Said totalizer 
in complementary relationship with said balance 
totalizer. 
Inasmuch as credit and debit items are both 

counted or accumulated in the No. 6 or item to 
talizer, the studs 625 and 622 (Figs. 39, 46, and 
47) in the Add and Subtract keys 380 and 37, in 
cooperation with corresponding projections 699 
and 69 on the No. 6 control side 5S, position 
said slide and its corresponding control lever 
692 in adding position. The control lever 892 
cooperates with a latch. 693 pivotally. Connected 
to an engaging link 694 for the No. 6 totalizer, 
the forward end of which link is slotted to en 
brace a flattened portion of the collar 58. On the 
stud 582, while the rearward end of said link is 
pivotally connected to a lever 695 free on a shaft 
696 supported in the totalizer framework. The 
lever 695 carries a stud which cooperates with 
a slot in the upper end of an arm 69 Secured 
on an engaging shaft 698. Also secured on the 
shaft, 698 are engaging cans 699, which Coop 
erate with rollers on the No. 6 totalizer shaft, 
which shaft rotatably supports the wheels of the 
No. 6 totalizer, said shaft in turn being Sup 
ported by the arms of a rockable framework 
700 pivotally mounted in the totalizer framework 
34 (Fig. 8B). The engaging mechanism de 

scribed above for the No. 6 or iten totalizer 
functions exactly like the similar mechanism for 
the No. 1 or balance totalizer explained earlier 
herein, to cause the engaging bar 586 to engage 
and disengage the No. 6 or item totalizer in add 
ing time, whereupon the mechanism shown in 
Fig. 20 and explained earlier herein causes the 
number of items to be entered in Said item to 
talizer. 

Likewise, depression of the Sub-Balance key 
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38 or of the Balance key 379 causes the stud 
623 or 624 therein, in cooperation with corre 
sponding projections 70 and 702 on the control 
slide f8 for the No. 6 or item totalizer, to cause 
Said totalizer to be engaged with and disen 
gaged from the actuators in sub-total or total 
time, in exactly the Same manner as explained 
in connection with the No. 1 or balance totalizer, 
to obtain a recording of the total number of items. 
In balance operations, in which the No. i to 

talizer is in a positive condition and the No. 5 
or overdraft totalizer is in a negative condition, 
depression of the Balance key 39 causes the Stud 
624 therein, in cooperation. With a corresponding 
projection on the No. 5 control slide 5 T (FigS. 39 
and 47) to select and condition the No. 5 or over 
draft totalizer for addition operations to add 
therein the amount cleared from the No. 1 or 
balance totalizer, to Zei'oize Said No. 5 or Over 
draft totalizer. 
In sub-balance or balance of the overdraft op 

erations, in which the No. 5 or overdraft totalizer 
is in a positive condition and the No. 1 totalizer 
is in a negative condition, the overdraft mecha 
inism, to be described iater, functions to cause 
the No. 5 totalizer to be selected and conditioned 
for a sub-total or total recording Operation, as 
the case may be, to obtain a positive recording 
of the negative balance. In balance of the over 
draft operations, the No. 1 or balance totalizer 
is simultaneously selected and conditioned for 
addition, so that the amount cleared from the 
No. 5 totalizer will be added therein to Zeroize 
said balance totalizer. 

Depression of the Non-Add key 374 (Fig. 3), 
through the mechanism shown in Figs. 41 and 50 
and to be described later, causes the carriage 
controlled selecting mechanism for the six to 
talizers to be moved to in on-adding position, and 
in this case, if none of the control keys 34 to 
380 inclusive is depressed, the control slides 5 f3 
to 58 inclusive (Fig. 47) are free to move full 
distance toward the right. Such movement to the 
right of the control slide 5 f3 for the No. 1 total 
izer (Figs. 32, 40, and 45) causes the control lever 
60 to be rocked full distance counter-clockwise 
to non-add position. Movement of the Control 
lever 60 to non-add position causes the real 
ward extension thereon, in cooperation with the 
tail S60 of the latch 535, to rock said latch to 
its non-add position, as shown in dot-and-dash 
lines in Fig. 45, in which position the Operating 
surfaces 2632, 2633, and 689 are above or out 
of the path of the engaging bar 586. Conse 
quently said bar is free to move back and forth 
without imparting any engaging or disengaging 
movement to the link 580 and the mechanism 
connected thereto. Therefore, in non-add op 
erations, the wheels of the No. 1 or balance to 
talizer will not be engaged with the racks 243. 
The other totalizers of the machine function 

in exactly the same manner as described for the 
No. 1 or balance totalizer in non-adding opera, 
tions. The mechanism controlled by the Non 
Add key 34 (Figs. 41 and 50) will be explained 
later in detail herein in connection with the con 
trol of the totalizer selecting mechanism by 
means of the traveling carriage in tabulated or 
columnar pcsitions thereof. 

Totaliaer selection by traveling carriage 
Mechanism under control of the traveling car 

riage in tabulated or columnar positions thereof 
is provided for selecting and conditioning the 
six totalizers for various operations in exactly 
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the same manner as explained in connection with 
the control keys. 
The Control lever 60 for the No. 1 or balance 

totalizer (Figs. 40 and 45) has an upward exten 
Sion with four steps O4, 7 C5, GS, and QT, corre 
Sponding to the Subtract, total, add, and non-add 
positions of the corresponding control slide 53, 
Said Steps arranged to cooperate with the bent 
over ear 708 of an arm 709 free on a rod 70 sup 
ported by the left frame 3 and the plate 583 
(Fig. 31B). The arm T 09 is pivotally connected 
by a link if f to an arm T 2 free on a rod 7 3 
also supported by the left frame 3 and the 
plate 583. The arm f2 (Fig. 40) is yieldingly 
connected, by a Spring 4, to a companion arm 

5, said spring urging said arms in opposite di 
rections to normally maintain a projection of said 
alm 72 in contact with a stop stud 6 in said 
arm 7 (5. A spring 77, one end of which is con 
lected to the arm 7 f5, urges said arm and its 
companion arm T 2 clockwise to normally main 
tain a forward extension of said arm 5 in con 
tact With a stop rod T 03 supported by the frame 
i3 and the plate 583. A rearward extension 
of the arm if 5 cooperates with the left-hand 
end of a No. 1 or balance totalizer Sensing lever 
78 free on a rod 79 (Figs. 76 and 96A) ex 
tending between the cross frame 33 and the rail 
f38, which, it will be recalled, assists in sup 
porting the traveling carriage for lateral shift 
ing movement. The sensing lever 8 has a 
turned-up sensing projection 720 (Figs. 76, 104, 
and 106), which cooperates with a correspond 
ing control tappet 2 having a dovetailed por 
tion which fits in a dovetail groove in a control 
block 22 for controlling the operation of the 
machine in a particular column of the record 
raterial. 
In addition to the sensing ever 78 for the No. 

1 or balance totalizer, there is a similar sensing 
lever 23 to 27 inclusive (Figs. 96A and 106) 
for each of the totalizers No. 2 to No. 6 inclusive, 
the sensing projections of which cooperate with 
corresponding tappets mounted in the dovetail 
groove in the control block 22 in exactly the 
same manner as the tappet 72 for the lever 18. 
The complete assembly of control tappets, in 
cluding the tappet 72 (Figs. i04 and 106) are 
assembled in proper order in the dovetail groove 
in the control block 22 and are Secured againsi, 
displacement by a screw 683, which passes freely 
through holes in the control tappets and is 
threaded into the control block 722. 
In addition to the control tappets for control 

ling the selection of the various totalizers, the 
control block 722 may also include control tap 
pets for controlling the operation of the No. 1 
and the No. 5 totalizers in overdraft operation S; 
for controlling the printing movement of the 
item type carrier and the cents type carrier; for 
controlling the printing movement of the date 
type carriers; for unlocking the machine for op 
eration; for rendering the automatic line-Spac 
ing mechanism effective; for controlling the Oper 
ation of the throat-opening mechanism; for 
causing the traveling carriage to be returned to a 
particular columnar position; and for Operating 
the machine releasing mechanism to initiate an 
automatic operation of the machine. From the 
foregoing it is evident that it is possible to achieve 
any type of operation of the machine desired by 
proper assembly of the control tappets in the 
control blocks 722 and by employment of the 
proper number of said blocks 722 Spaced in col 
unnar positions on the traveling carriage. 
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The control block 722 (Figs. 18B and 105) is 
Slotted to slidingly engage the protruding edges 
of a control block bar 129 having similar bent 
over upward extensions which fit in correspond 
ing parallel grooves in a bottom plate 730 of the 
traveling carriage 36. A pinch-operated clamp 
73 , mounted in the control block T22, cooperates 
with tooth spaces in the protruding forward 
edge of the bar 729 to secure the control block T22 
in proper location on said bar 729. The bar 129 
extends the full length of the traveling carriage, 
and any number of control blocks 722 necessary 
to obtain the desired control may be located 
thereon in positions conforming to the various 
columnar divisions of the record material being 
used in the particular System. 

Each of the control blocks 722 (Fig. 105) has 
a stop projection 33, which cooperates with tab 
ulating stop plungers in a manner to be de 
Scribed later, to locate the traveling carriage in 
its various columnar positions. The projection 
33 Supports a stud 732, which cooperates with 
the teeth of an indexing gear which indexes the 
column Selecting mechanism which in turn con 
trols the columnar positioning of the traveling 
carriage, in a manner to be described later. The 
cross bar of a yoke T34 (Figs. 76, 78, and 96A) ex 
tends beneath and cooperates with finished low 
er surfaces on the selecting lever 78 for the No. 1 
totalizer and the selecting levers 23 to 727 in 
clusive for the No. 2 to No. 6 totalizers, the arms 
of said yoke being rotatably Supported by the 
rod 79. The lower Surface Of the croSS bar of 
the yoke 734 has a depending portion which co 
operates with a roller 35 on a crank 36 secured 
to a shaft 737 journaled in the frames 30 and 
3. Also secured to the shaft 3 is a crank 38 

having pivotally connected thereto the upper end 
of a pitman 739, the lower end of which is slotted 
to embrace a collar 740 on the main cam shaft 
26. The pitman 739 has secured thereto a plate 
74 with a tooth which cooperates with a fiat 
tened stud 42 secured in the left-hand face of 
the gear 2 5, which, it will be recalled, is secured 
to the main cam shaft 26 (Fig. 8) and is a part 
of the gear train which transmits power from the 
operating motor to Said shaft. The pitman 739 
(Figs. 76 and 78) carries a roller 743, which co 
operates with the periphery of a plate cam 144 se 
cured on the shaft 26. 
The movement of the pitman 739 and connect 

ed parts under influence of the stud 742 and the 
cam 744 is depicted graphically in space 9 of the 
time chart (Fig. 127), from which it will be seen 
that, immediately after the beginning of machine 
operation, the large diameter of the cam 744 
moves beyond the roller 743, after which the flat 
surface on the stud 42 moves beyond the tooth 
on the plate 74 to release the pitman 739 and 
connected parts, including the yoke 734, to the 
action of springs 745 (Fig. 76), which are ten 
sioned to urge the selecting levers T8 and 723 to 
727 in a counter-clockwise direction, as viewed 
here, to cause the sensing tips 720 on said levers 
to sense the tappets 72 carried by the control 
blocks 722, to select and condition the various 
totalizers for the desired functions. 

It will be noted that each of the selecting 
levers, including the selecting lever 7f8 (Figs. 76 
and 96A) has a depending guide tip 746, which 
extends through a corresponding guide slot in 
a plate 747 secured between the cross frame 33 
and the rail f38. 
By referring to Fig. 106, it will be seen that 

the control tappet. 72. terminates the Sensing 
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movement of the No. 1 selecting lever if 8 and 
that Said tappet may be any one of four different 
lengths to position said selecting lever in any one 
of its four Selecting positions, said lever in turn, 
through the arms 75 and f2 and the link 
(Fig. 40), positioning the arm 709 in accordance 
therewith to any one of its four positions, in 
cluding subtract position, which is shown in full 
lines in Fig. 40, and total, add, and non-add po 
sitions, which are shown here in dot-and-dash 
lines. 
For example, if the fourth length or longest 

type of tappet 72 is used, the selecting lever T 8 
is retained in the position shown here, and, as a 
result, no movement is imparted to the arm 09. 
Therefore said arm 709 remains in the position 
shown here, in which the bent-over ear 708 is 
opposite the step 704 of the control lever 60, 
to position said control lever and the control 
slide 53 in subtract position to cause the No. 1 
totalizer to be selected and conditioned for a Sub 
tract operation in exactly the same manner as 
explained in connection with the Subtract key 
377. Using the third length control tappet 2 
causes the lever 8 and the arm. TO 9 (FigS. 40 
and 106) to be positioned so that the bent-over 
ear 708 is opposite the total step 705 on the con 
trol lever 60? to position said lever 60 and the 
control slide 53 in total position, to cause the 
No. 1 totalizer to be engaged and disengaged in 
total time, in the manner explained earlier here 
in. Using the second length control tappet T2 
causes the selecting lever 78 and the arm 709 to 
be positioned in adding position, in which posi 
tion the bent-over ear 708 is opposite the plus 
step 706, to position the control lever 60 and the 
slide 53 in adding position, to cause said control 
lever to control the latch 585 in the manner ex 
plained earlier herein, to cause the No. 1 or bal 
ance totalizer to be engaged and disengaged in 
adding time. 

Using the first length or shortest control tap 
pet T2 (Figs. 40 and 106) permits maximum 
movement of the selecting lever 78 and the Se 
lecting arm 709 to position said arm so that the 
bent-over ear 708 is opposite the non-add step 
TOT of the lever 60, to position said lever and 
the control slide 5 f3 in non-adding position, 
whereupon said control lever moves the latch 585 
full distance clockwise to ineffective position, to 
prevent the engaging bar 586 from imparting any 
engaging or disengaging movement to the link 
580 and the No. 1 totalizer. 
The sensing tips 720 (Figs. 76 and 106) on the 

levers 8 and 23 to 72 extend through COrre 
sponding guide slots in a top plate 748 secured 
to the cross frame 33 and the carriage support 
ing frames f39 and f40. 

It will be seen, by comparing spaces 9 and 10 
of the time chart, Fig. 127, that the cam 44 (Fig. 
76) restores the yoke 734 and the sensing levers, 
including the No. 1 sensing lever 18, counter 
clockwise to normal position prior to return 
movement of the control lever 60 (Fig. 46) under 
influence of the can 606. However, when said 
control lever 60 is positioned in any position 
except subtract position, the hook-shaped upper 
end of said lever latches over the ear 708 to re 
tain the arm 709, the link 7 f, and the arms 72 
and 75 in sensing position until said lever 60f 
is restored to normal position near the end of 
machine operation by the cam 606. After the 
ever 60 is restored to normal position, as shown 
in Fig. 40, the spring 77 returns the arms 75, 

2, and 709 to normal positions, as shown here. 
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In carriage-controlled sub-total operations, the 

Sensing lever 78 for the No. 1 or balance totalizer 
is positioned by a total control tappet 72 (Figs. 
40 and 106) to total position, and said lever in 
turn positions the arms 7 5, 7 f2, and 709 in total 
position, in which the ear 708 is opposite the total 
step 85 on the control lever 6 to position said 
lever and the control slide 53 in total position, 
in exactly the same manner as in total opera 
tions. A sub-total control tappet 5 (Figs. 57, 
76, and 106) cooperates with the upwardly-ex 
tending Sensing projection of a sub-total sens 
ing lever 752 supported by the rod 79 in exactly 
the same manner as the No. 1 sensing lever i? 8, 
said lever 752 being urged counter-clockwise by 
One of the SpringS 45 to maintain a finished 
Surface thereon in contact with the bail of the 
yoke 34 in exactly the same manner as the lever 
18. The left-hand end of the sub-total sensing 
lever 52 overlies and cooperates with an arm 53 
free on the rod 73 and similar in every respect 
to the arm T 5, said arm 753 being flexibly con 
nected by a spring to a companion arm 754 simi 
lar to the alm 7 f2. The arm 54 is connected 
by a link 755 (Figs. 44 and 57) to a selecting 
arm 156 having a bent-over ear which cooperates 
With the hook-shaped upper end of the sub-total 
control lever 665 for controlling the sub-total slide 
59. 
Normally a spring (not shown) similar to the 

Spring lil (Fig. 40) retains an extension of the 
arm 53 (Fig. 57) in contact with the stop rod 
03 to position the arm T56 as shown in full lines 

in Fig. 44, So that the bent-over ear thereon is 
above the hook-shaped extension of th:8 sub-total 
ever 665. In sub-total operations, the Sub-total 
control tappet 75 permits sufficient sensing 
movement of the sub-total sensing lever 752, un 
der influence of the yoke 734 (Figs. 76, 78, and 
106), to move the bent-over ear on the arm 56 
(Figs. 44 and 57) into the path of the hook 
shaped end of the sub-total control lever 665, as 
shown in dot-and-dash lines in Fig. 44. This has 
exactly the same effect as depression of the Sub 
Total key S75 and prevents movement of the sub 
total control lever 665 and the sub-total slide 59 
under influence of the yoke 653, to retain the 
downward projection 665 out of the path of the 
finger 6, so that said finger may move clock 
Wise under influence of the cam lever 598 and the 
cam. 5 E. This permits the lever 6 (Fig. 46) for 
the No. 1 or balance totalizer to move clockwise 
under influence of the yoke 868, to latch the bar 
609 in its downward position, in the nanner ex 
plained in connection with sub-total ad sub-bal 
ance operations, controlled by the Sub-Total key 
35 and the Sub-Balance key 378, to cause the 
No. 1 or balance totalizer to be engaged with and 
disengaged from the racks 243 in sub-total time. 

In column positions of the traveling carriage in 
which the No. 1 totalizer is not to be selected for 
a Sub-total recording Operation, a short control 
tappet 75i (Fig. 106) is used to permit full sens 
ing movement of the lever i52 to move the arm 
i56 (Fig. 44) full distance clockwise to a position 
which is the equivalent of non-add position, so 
that the bent-over ear on said arm will be out 
of the path of the hook-shaped upper end of 
the sub-total control lever 665, to permit said 
lever and the sub-total slide 59 to move full dis 
tance counter-clockwise and for Wardly, respec 
tively, which movement is determined by the slot 
in the forward end of said control slide 59 in 
cooperation with the collar 520. This permits 
the projection 668 (Fig. 44) on the slide 59 to 
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move over the finger 667 of the yoke 668 to obja 
struct clockwise movement of said yoke under 
influence of the lever 508 and the camil 5, to 
retain the lever 67 (Fig. 46) and the correspond 
ing latch 672 in ineffective positions, so that the 
bar 609 will not be latched in its downward po 
sition, as is necessary in sub-total and/or sub 
balance operations. 

Non-add operations 
Depression of the non-add key 374 (Figs. 3, 

41, and 53) causes the selecting arms 09 for 
the No. 1 or balance totalizer to be rocked to 
non-add position, irrespective of the position to 
which the arm would be moved tinder control of 
the traveling carriage in columnar positions 
thereof, as explained above. Depression of the 
Non-Add key likewise causes the selecting arms, 
similar to the arm 709, for the other totalizers 
to be rocked to non-add position, to render the 
carriage-controlled selecting mechanism frieffec 
tive to control the selection and conditioning of 
any of the totalizers for any operation other than 
a non-adding operation. 

Depression of the Non-Add key 374 (Figs. 50 
and 52) causes the stud 4 3 therein, fri coopera 
tion with an angular camming surface F58 in an 
opening in a control plate 759 nourited for hor 
Zontal shifting movement by means of resers of 
the studs 46, to shift said pate rearwardly 
against the action of its spring 750. A link F6, 
pivotally connected between the plate 759 and a 
downward extension of a control pawl 76 free 
on a rod T62 supported between the plate 583 
(Figs. 56 and 57) and the left frame f3, eauses 
rearward movement of said plate 59 to rock the 
pawl 76 clockwise to move the forwardy-ex 
tending end thereof out of the path of a best 
over ear 63 on a link 64. he rearward er of 
the link 164 is pivotally connected to a dowr 
wardly-extending arm of a yoke 65 free en the 
rod 762, while the forward end of said ink is 
slotted to embrace a roller on a stCd 66 stap 
ported between the plate 583 and the left frame 
3f. - 

A right-hand artin of the yoke 765 carries a 
stud 768 (Figs. 50, 52, and 59), which engages a 
slot in an operating slide 769 having therein 
parallel slots, one of which cooperates with a 
roller on the Stud 66 and the ether of which 
cooperates with a similar roller or a stud fo 
supported by the plate 587, to shiftably notint 
Said side T69. The side 69 has a Slot. Which 
cooperates with a stud 77 f in a lever 72 free 
on the stud 582 and having a foot-shaped exten 
sion with an arcuate surface TI3, which coop 
erates with the flattened stud 464 carried by the 
can S2. 

Inmediately after operation of the nachine 
has been initiated, the stud 46F (space 12, Fig. 
127) moves out of engagement with the arcuate 
surface TT3 to release the lever F2, the slide 69, 
the yoke 765, and the link T64 (Fig. 52), to the 
action of a spring 767, to rock the yoke 765- clock 
wise. Clockwise movement of the yoke 765 (Figs. 
52, 54, and 56) causes the forward edge of the 
bail thereof, in cooperation with a projection f4 
on one arm of a yoke TT5 free on the rod 762, 
to rock said yoke clockwise in unison therewith. 
Rearward extensions of the arms of the yoke 

TT5 carry axially alined studs TT 6, TTT, and T8, 
said stud 778 (Figs. 50 and 52) adapted to coop 
erate with a forward extension of a No. 5 or 
overdraft arm TTS flexibly connected by a spring 
78) to a companion arm 78?, both of said arris 
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being free on the rod 73, to rock said arms 
counterclockwise against the action of a spring 
782. Counterclockwise movement of the arm 78 
is transmitted by a link 783 to a No. 5 control 
arm 784 free on the rod TO and having a bent 
over ear which cooperates with the steps on a 
hook-shaped rearward extension of No. 5 
control lever 785 (Figs. 47 and 52), which is 
connected by gear teeth to the No. 5 control slide 
5i and cooperates therewith in exactly the same 
manner as explained for the No. 1 lever 60 and 
its associated slide 5 f3 (Fig. 32). Clockwise 
movement of the arm 784 moves the bent-over 
ear thereon to non-add position, as shown in 
dot-and-dash lines in Fig. 52, to cause the No. 5 
totalizer to be selected and conditioned for a 
non-add operation regardless of the previous 
positioning of the sensing lever 726 (Fig. 57) by 
the traveling carriage. 
Clockwise movement of the yoke 775 (Figs. 40, 

50, and 56) causes the stud TT, in cooperation 
with the forward extension of the arm 5, to 
rock said arm and its companion arm 2 coun 
ter-clockwise. Counter-clockwise movement of 
the arm 1 f2 is transmitted by the link to the 
arm 709 and moves said arm to non-adding posi 
tion, as shown in dot-and-dash lines (Fig. 40), to 
cause the No. 1 or balance totalizer to be selected 
for a non-add operation, when the Non-Add key 
314 is depressed, and this regardless of the posi 
tioning of the sensing lever 78 by the control 
tappets mounted in columnar positions of the 
traveling carriage. The stud 776 (Figs. 50 and 
56), in cooperation. With the forward extension 
of the arm 753 (Figs. 44 and 57) and through the 
link 755, rocks the control arm 56 clockwise to 
ineffective position, so that the Sub-total Control 
lever 665 and the sub-total slide 59 are free to 
move full distance counter-clockwise and for 
wardly, respectively, to move the projection 666 
over the finger 667, to prevent functioning of the 
sub-total mechanism when the Non-Add key 374 
is depressed. 

Depression of the Non-Add key 34 (FigS. 41, 
50, and 56) causes a projection 787 thereon, in 
cooperation with a bent-over ear 88 on a latch 
789 free on the rod 70, to rock said latch clock 
Wise against the action of a Spring 790 tensioned 
between said latch and a lever 79 free on the rod 
60. Clockwise movement of the latch 189 dis 
engages a tooth thereon from a corresponding 
tooth on a link 792, the forward end of which 
is slotted to embrace a collar on the rod 766, while 
the rearward end of said link is pivotally con 
nected to a downward extension of an arm 93 
free on the rod 762. The arm 793 has, in an 
upward extension thereof, a slot which embraces 
a Stud 94 in an arm 95 secured in fixed rela 
tionship to a companion arm 796 by a bushing or 
hub 797 free on the rod T 62. A forward extension 
of the arm 796 (Fig. 41), in cooperation with a 
fixed stop stud 798, determines the extent of the 
Counter-clockwise movement of said arm and the 
connected arms 795 and 193. Disengagement of 
the latch 789 releases the link 792 and the arms 
793, 195, and 796 to the action of a spring 799 
tensioned between Said link and a fixed stud, 
which Spring immediately urges said link and said 
arms rearwardly and clockwise, respectively, but 
is prevented from moving said parts by a stud 
800 (Figs. 41, 50, 52, and 56), in cooperation 
with an extending finger 80 of the left-hand arm. 
of the yoke 765, until said yoke 765 is operated by 
the slide 769 under control of the cam lever 772. 
Likewise it is evident that, unless the yoke 765 

O 

S 

920 

30 

35 

40 

45 

50 

SS 

60 

der the 

s 

70 

75 

60 
is released for action by movement of the pawl 
6 (Fig. 52) to ineffective position, by depres 

Sion of one of the proper control keys, the arms 
93,795, and 796 are retained against movement, 
even if the latch 789 (Fig. 41) is moved to inef 
fective, position, as explained above. 
The arm 793 (Figs. 41 and 50) carries a stud 

802, which cooperates with the forward exten 
Sion of an arm 883 flexibly connected to a com 
panion arm 804 by a spring 805 tensioned there 
between, and a spring 806 urges said arm 803 
clockwise into contact with the stop rod 703. The 
arm 604 is connected by a link 807 (Fig. 57) to a 
totalizer control arm 808, which arm cooperates 
with a control lever 692 (Fig. 47) for the No. 6 
totalizer. The lever 692 is similar in every re 
Spect to the lever 60 for the No. 1 totalizer and 
has a rearward extension, which cooperates with 
the tail of the latch 693 (Fig. 42) pivotally con 
nected to the No. 6 engaging link 694, which is 
similar to and functions exactly like the link 580 
for the No. 1 or balance totalizer (Fig. 40) to 
engage and disengage the wheels of the No. 6 
or item totalizer with and from the racks 243 
(Fig. 18B). 
Clockwise movement of the arm. T93 (Figs. 41 

and 50), under influence of the yoke T65, accord 
ing to the time given in space 12 of the time chart, 
Fig. 127, rocks the arms 803 and 804 counter 
clockwise, which movement, by means of the link 
807, moves the arm 808 to non-adding position 
in the manner explained in connection with the 
No. 1 or balance totalizer, to cause the lever 692 
(Fig. 47) to move the latch 693 (Fig. 42) for the 
No. 6 or item totalizer to non-adding position, 
so that no movement will be imparted to the link 
694 by the engaging bar 586. Rearward exten 
sions of the arms 795 and 196 (Figs. 41, 50, and 
57) support a rod 82 in axial alignment with the 
studs TT 6, 777, and 778, said rod cooperating with 
forward extensions of the arms for the No. 2, No. 
3, and No. 4 totalizers, similar in every respect to 
the arm 893 for the No. 6 totalizer, to cause Said 
No. 2, No, 3, and No. 4 totalizers to be non-added 
in exactly the same manner as explained for the 
No. 6 totalizer. 
From the above explanation, it is evident that 

depression of the Non-Add key 34 causes the 
selecting and conditioning mechanisms for all 
the totalizers to be moved to non-adding position, 
and in this case any control of Said mechanisms by 
the traveling carriage in columnar positions 
thereof is rendered ineffective. 

Near the end of machine operation, a roller 83 
(Fig. 59 and space 12, Fig. 127), secured to one 
face of the cam 462, in cooperation with the Sur 
face T3 on the lever 772, restores said lever, the 
slide 169, and the yoke 765 to normal position, as 
shown here. Restoring of the yoke 155, through 
the projection 774 on the right arm of the yoke 
775, permits said yoke 75 to be restored un 

influence of the Spring T 7 (Fig. 
40) to normal position. Likewise, restoring 
counter-clockwise movement of the yoke 765 
causes the finger 80 (Fig. 50), in coopera 
tion with the stud 800, to restore the arms 793, 
795, and 796 also counter-clockwise to normal 
positions, as shown in Fig. 41, against the action 
of the Spring 799. Return movement counter 
clockwise of the arm 93 returns the link 792 for 
Wardly, permitting the latch 789, under influence 
of the spring 790, to latch over the upward pro 
jection of Said link, to retain Said link and con 
nected parts in normal positions, as shown here. 
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6. 
Non-add control in sub-total operations 

The stud 43 in the Sub-Total key 375 (Figs. 50 
and 52) cooperates with a camming slot 85 in 
the control plate 759 in exactly the same manner 
as the Non-Add key 34, and depression of said 
Sub-Total key shifts said control plate rear 
wardly, against the action of the spring 750, to 
move the pawl 761 to ineffective position to free 
the yoke 65 for operation in exactly the same 
manner as the Non-Add key 374. Likewise, the 
Sub-Total key 375 (Fig. 41) has an extension 817, 
which cooperates with the bent-over ear 788 of 
the latch 789, in exactly the same manner as the 
Non-Add key 374, to rock said latch clockwise to 
ineffective position, upon depression of said Sub 
Total key 375. This releases the link 792 to the 
action of the spring 799 for operating movement 
in unison with the yoke 765, as explained above. 
From the foregoing it will be seen that depres 

Sion of the Sub-Total key 375 causes the con 
trol arms (Fig. 57) for all the totalizers, includ 
ing the arms 709 and 808 for the No. 1 and No. 6 
totalizers, respectively, to be moved to non-add 
position to prevent the totalizer selecting and 
conditioning mechanism from being controlled by 
the traveling carriage in columnar positions 
thereof. In sub-total operations, as in non 
adding operations, operation of the yoke 775 (Fig. 
50), under influence of the yoke 765, causes the 
stud 776 (Figs. 44 and 57) to rock the control 
arm 756 for the sub-total control lever 665 to 
ineffective position, so that positioning of said 
lever and the control slide 59 will not be in 
fluenced by the Sensing mechanism, which is 
in turn controlled by the traveling carriage in 
columnar positions thereof. However, this does 
not interfere with the positioning of the control 
slide 59 by the stud 687 and the projection 688 
(Fig. 44) in the manner explained earlier herein, 
So that the projection 666 is retained out of 
the path of the finger 657, thereby rendering 
the mechanism shown in Fig. 46 and explained 
earlier herein effective for latching the bar 609 
in down position so that the selected totalizer 
will be engaged and disengaged in sub-total tim 
lig. 
As explained previously, the Sub-Total key 375 

is used in conjunction with the No. 2, No. 3, 
and No. 4 Total keys 36 for causing the selected 
totalizer to be engaged and disengaged in sub 
total time. Inasmuch as the control arms for 
the control slides 54, 5iS, and 56 (Fig. 47) 
for the No. 2, No. 3, and No. 4 totalizers have 
been moved to non-adding position, said slides 
are free to move full distance forwardly and be 
positioned by the studs 684, 685, or 686, depend 
ing upon which of the Total keys 376 is de 
pressed, to select the corresponding totalizer for 
a sub-total operation. It should therefore be 
clear that, in sub-total operations, all of the 
totalizers, except the totalizer selected by de 
pression of one of the Total keys 36, are non 
added. 
The studs 43 (Fig. 52) in the control keys 377 

to 380 inclusive cooperate With corresponding 
camming surfaces 88 in the plate 759, when 
the corresponding key is depressed, to shift said 
plate 759 and the link 760 rearwardly to rock 
the pawl 76 to ineffective position to free the 
yokes 765 and 775 for operation in the manner 
explained above, to cause the sub-total control 
arm 756 (Figs. 40, 44, 52, and 57), the No. 1 
control arm 709, and the No. 5 control arm 84 
to be moved to non-add position, so that the 
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control keys 377 to 380 inclusive are free to coni 
trol the selecting and conditioning of the vari 
OuS totalizers by means of their respective studs 
622 to 625 (Figs. 46 and 47) inclusive, in coop 
eration with the control slides 53 to 59 inclu 
S1We. 

Control of totaliaer selection in correction 
Operations 

In correction operations involving the use of 
the Nos. 2, 3, and 4 Correction keys 369, it is 
neceSS&ry to render the Sensing mechanism inef 
fective to control the selection of the various 
totalizers under influence of the traveling car 
riage in the various columnar positions thereof. 
The control plate 159 (Figs. 47 and 50) has 

teeth in the upper edge which mesh with teeth 
in a Segmental pinion 8 9 secured on one end 
of a shaft 820 journaled in the plates 398 and 
399, said shaft also having secured on the other 
end thereof a similar segmental pinion 821, which 
meshes with teeth in the upper edge of a 
Cointrol plate 822 for the Nos. 2, 3, and 4 Correc 
tion keys 369 (Figs. 52 and 62). The control 
plate 822 has, formed in openings therein, cam 
ining Surfaces 823, 824, and 825, which cooper 
ate, respectively, with the studs 40 carried, re 
Spectively, by the No. 2, No. 3, and No. 4 Correc 
tion keyS 369. Inasmuch as the two control 
plates 59 and 822 are connected for unitary 
movement, depression of any one of the No. 2, 
No. 3, or No. 4 Correction keys 369 causes the 
Stud 46 therein, in cooperation with the cam 
ning Surfaces 823, 824, or 825, to shift said con 
trol plateS 822 and 59 and the link T60 rear 
wardly to move the pawl 76 t to ineffective posi 
tion, to release the yoke 765 and its companion 
yoke is for operation under infiuence of the 
nechanism shown in Fig. 59, to cause the con 
tl'Ol arm 58 (iFig. 44) for the sub-total control 
lever 665 and the side 59 to be moved to inef 
fective position and to cause the arms e9 and 
i84 for the No. 1 and No. 5 totalizers (Figs. 40, 
52, and 57) to be moved to non-adding position, 
in the in anner explained above, so that the studs 
62 f, 639, and 63 (Fig. 46) in said keys, in coop. 
eration with corresponding projections on the 
upper edges of the control slides 53 to 59 in 
clusive (Fig. 47) will control the positioning of 
Said Sides, which in turn will control the selec 
tion of the various totalizers in correction oper 
ations. 

It will be remembered that the No. 2 total 
izei is used in the present arrangement as a 
Storage totalizer for storing total new balances 
and that the No. 2 Correction key 369 (Fig. 46) 
is for making corrections in the No. 2 totalizer. 
When the No. 2 Correction key 369 is depressed, 
the stud 62 therein, in cooperation with the 
coll'esponding projection on the No. 2 control 
slide 5A (Fig. 47) causes the No. 2 totalizer to 
be selected and conditioned for a subtract oper 
ation for the purpose of col'recting erroneous 
entries therein. The 'C' Correction key 370 
inay be used in conjunction with the No. 2 Cor 
rection key 369 if desired and, when so used, 
causes the INos. 1, 5, and 6 totalizers to be non 
added. However, this is an optional use of the 
'C' Correction key 370, as this key was orig 
inally intended for use in connection with the 
No. 3 and No. 4 Correction keys 359 only. 
The No. 3 Correction key 369 (Fig. 46) is for 

correcting erroneous entries of deposit or credit 
items. Deposit or credit items are added in the 
No. 1 or balance totalizer, Subtracted in the No. 
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5 or overdraft totalizer, and added in the No. 3 
totalizer, which is a storage totalizer for total 
deposit items, and, each time a deposit item is 
entered, 'i' is automatically added in the No. 6 
or item-counting totalizer. Therefore, depression 
of the No. 3 Correction key reverses the pro 
cedure outlined above to cause the Nos. 1, 3, and 
6 totalizers to be selected and conditioned for 
Subtract operations and to simultaneously cause 
the No. 5 totalizer to be selected and conditioned 
for an adding operation. 

Depression of the No. 3 Correction key 369 
causes the Stud 630, in cooperation with pro 
jections on the upper edges of the control slides 
5 f3, 55, and 5f 8 for the No. 1, No. 3, and No. 6 
totalizers, respectively, to position said control 
slides to select and condition said totalizers for 
Subtract operations. Similarly, the stud 630, in 
cooperation with the projection on the upper 
edge of the control slide 5 T (Fig. 47) for the 
No. 5 or overdraft totalizer, causes said totalizer 
to be selected and conditioned for an adding op 
eration. In the correction operation in the No. 
6 or item-counting totalizer, '1' is automatically 
Subtracted therefrom. 

It will be recalled that checks or debit items 
are subtracted from the No. 1 totalizer, added in 
the No. 5 or overdraft totalizer, and added in the 
No. 4 totalizer, which is a storage totalizer for a 
total of the checks, and that, for each check item 
entered, '1' is automatically added in the No. 6 
or item-counting totalizer. The No. 4 Correction 
key 369 (Figs. 46 and 47) is for use in correcting 
erroneous entries of check items, and depression 
of this key causes the stud 63 therein, in coop 
eration with projections on the upper edges of 
the control slides 56, 57, and 518 for the Nos. 
4, 5, and 6 totalizers to position said slides to se 
lect and condition said totalizers for subtract 
operations. The stud 63, in cooperation with a 
projection on the upper edge of the control slide 
53 for the No. 1 totalizer, positions said slide to 
Select and condition the No. 1 or balance totalizel 
for an adding operation. This effects the cor 
rection of an erroneous check or debit item by 
causing Said item to be added in the No. 1 or bal 
ance totalizer and simultaneously subtracted 
from the No. 5 or overdraft totalizer and sub 
tracted from the No. 4 or check storage totalizer. 
In this case, the No. 6 or item totalizer is selected 
and conditioned for a subtract operation to Sub 
tract '' therefrom to colrect the erroneous 
counting of the debit item thereby. 

It will be recalled that use of the Correction 
key 30 (Fig. 46) in conjunction with the No. 2, 
No. 3, or No. 4 Correction keys 369 causes the 
No. 1, No. 5, and No. 6 totalizers to be non-added. 
Therefore, when said key is used with the No. 3 
Correction key, the No. 3 totalizer alone will be 
corrected, and, when used with the No. 4 Correc 
tion key 369, the No. 4 totalizer alone will be cor 
rected. 

Depression of the Correction key 30 (Figs. 42 
and 43) causes a stud 828 therein, in cooperation 
with an arm 829 connected by a hub 830 free on 
the rod 70 to a companion arm 83, to rock said 
arms clockwise. Clockwise movement of the 
alm 83, through a slot therein, in cooperation 
with a stud 832 in an arm of a yoke 833 free on 
the rod 766, rocks said yoke counter-clockwise. 
Counter-clockwise movement of the yoke 833 
causes a rounded extension of the bail thereof, 
in cooperation with upwardly extending fingers 
on the latch 80 for the No. 6 totalizer and a sim 
ilar latch 834 (Fig. 52) for an engaging link 835 
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for the No. 5 totalizer, to rock said latches clock 
Wise to non-adding position, as shown in dot 
and-dash lines in Fig. 42, to cause the No. 5 and 
No. 6 totalizers to be non-added. Counter 
clockwise movement of the yoke 833 (Figs. 42 and 
43) causes an undercut portion of the bail there 
of, in cooperation with a stud 836, which lies be 
tween Said undercut portion of said yoke and an 
upward extension of the latch 585 for the No. 1 
or balance totalizer, to rock said latch clockwise, 
as viewed in Fig. 55, to non-adding position, as 
shown here in dot-and-dash lines, to cause the 
No. 1 or balance totalizer to be non-added. The 
stud 836 (Figs. 43 and 55) is secured in a crank 
837 connected by a hub 838 free on the rod 766 
to a companion crank 839 having a stud 849, 
which cooperates with the overdraft slide shown 
in Figs. 53 and 54, in a manner to be explained 
later, for controlling the selection of the No. 1 
or balance totalizer in overdraft operations. 

It is to be noted that the control of the en 
gaging latches for the Nos. 1, 5, and 6 totalizers 
by the Correction key 30 supersedes the con 
trol of said latches by the traveling carriage in 
selected columnar positions thereof, or by the 
Control keys, and causes the Nos. 1, 5, and 6 to 
talizers to be non-added, irrespective of the ac 
tion of said other selecting means. 

Overdraft mechanism 
When the No. 1 or balance totalizer is in a 

positive condition, it is always selected for record 
ing purposes in Sub-balance and balance opera 
tions, which operations are also referred to as 
sub-total and total recording operations when 
reference is made to other than the No. 1 or bal 
ance totalizer. When Said balance totalizer 
changes from a positive condition to a negative 
condition, mechanism is automatically rendered 
effective for causing the No. 5 or overdraft total 
izer to be selected for recording purposes in Sub 
balance and balance operations, and this proce 
dure is the same irrespective of whether the 
operations are initiated through the traveling 
carriage in columnar positions thereof, or through 
the control keys. When the balance totalizer 
changes from a negative condition to a positive 
condition, the automatic controlling mechanism 
is rendered ineffective, and, as before, the No. 1 
or balance totalizer is selected for recording pur 
poses in sub-balance and balance operations. 
Normal Sub-total and total recording opera 

tions, in which the No. 1 or balance totalizer is 
in a positive condition, will be known herein as 
'sub-balance' and "balance' operations. Over 
draft operations, in which the No. 1 totalizer is 
overdrawn and the No. 5 totalizer is selected for 
recording purposes, will be known herein, respec 
tively, as 'sub-balance of the overdraft' and 
"balance of the overdraft' operations. 

It is to be understood that in balance opera 
tions, in which the No. 1 or balance totalizer is 
cleared, the amount cleared therefrom is simul 
taneously added into the No. 5 or overdraft total 
izer in order to Simultaneously zeroize said total 
izer. Likewise, in balance of the overdraft op 
erations, in which the No. 5 totalizer is cleared, 
the amount cleared therefrom is simultaneously 
added into the No. 1 totalizer in order to zeroize 
Said totalizer. In sub-balance operations, the 
No. 5 totalizer remains inactive, or non-added, 
and in sub-balance of the overdraft operations 
the No. 1 totalizer remains inactive, or non-added. 
By referring to Figs. 18B and 61, it will be re 

called that, in the beginning of subtract opera 
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tions in the No. 1 or balance totalizer, the trans 
fer pawl control bar 513 is rocked counter-clock 
wise as viewed in Fig.18B and clockwise as viewed 
in Fig. 61 to move the add transfer pawls. 560 out 
of the path of the tripping teeth on the tripping 
cams. 550, and to simultaneously move the sub 
tract transfer pawls 56 f into the path of said 
teeth. When the highest order wheel 559 (Fig. 
61) of the No. 1 or balance, totalizer, passes 
through zero while being. rotated in a Subtractive 
direction-i. e., said totalizer becomes over 
drawn-one of the diametrically opposed trip 
ping teeth on the tripping, cam 550 rocks, the 
highest order. subtract transfer pawl 55 clock 
wise to disengage an ear 84t on a rearward ex 
tension thereof from a projection on an overdraft 
shaft actuator 842 free on a rod 843 supported 
by the totalizer framework. This releases the 
overdraft actuator 842 to the action of a Spring 
844, which immediately moves. said actuator a 
slight distance until an upward extension there 
of contacts the rearward edge of the transfer 
restoring bar 566, which bar operates in subtract 
operations according to the time given in Space 
7 of the chart, Fig. 127, and at this time has re 
ceived restoring movement and is being retained 
in normal position by the hooks, in the well 
known manner, as shown in dot-and-dash lines 
in Fig. 61. - 
After the racks 243 have completed their initial 

movement rearwardly, and the wheels of the bal 
ance totalizer have been disengaged therefrom, 
the transfer restoring bar 566 is released to the 
action of its spring, which immediately urges it 
clockwise (Fig. 61) to effect the transfer move 
ment of all tripped transfer pawls and to simul 
taneously effect clockwise movement of the over 
draft actuator 842, under influence of its spring 
844. Clockwise movement of the actuator 842 
causes a projecting shoulder thereon, in coopera 
tion with a bent-over ear 845 on an arm 846 se 
cured on an overdraft shaft 847 journaled in the 
totalizer framework, to rock said arm and said 
shaft counter-clockwise. Secured on the shaft 
847 is a crank 848, which moves counter-clock 
wise in unison therewith, and, by means of a link 
849, which connects said crank to a bell crank 
850 free on the rod 113, rocks said bell crank 
clockwise. Clockwise movement of the bell crank 
850 by means of a slot in a forward extension 
thereof, in cooperation with a stud 85 in a rear 
ward extension of an arm 852 free on the rod 762, 
rocks said arm counter-clockwise. The arm 852 
has a curved forward extension, which is main 
tained in yielding contact with a stud 853 in an 
extension of an arm of a yoke 854 free on the 
rod 62, by a spring 855, tensioned between said 
arm 852 and said stud 853. The spring 855 forms 
a yielding connection between the arm 852 and 
the yoke 854. Consequently said arm and said 
yoke move in unison in a counter-clockwise direc 
tion to move pawls 856 and 857, formed by for 
ward extensions of said yoke 854, upwardly out 
of the paths of corresponding bent-over ears 858 
and 859 on overdraft control slides 860 and 861, 
mounted for angular shifting movement by means 
-of parallel slots therein in cooperation with col 
lars on the rods 166 and T70. This frees the 
overdraft control slides 860 and 86 for opera 
tion to control the No. 1 and the No. 5 totalizers 
in overdraft operations, as will be explained pres 
ently. . 
Should the No. 1 totalizer be changed from a 

negative condition to a positive condition, by 
the addition therein of an amount large enough 
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66 
to overbalance the amount of the overdraft, the 
pawls. 856 and 867 (Figs. 50 and 61) would be 
restored to effective positions, as shown here. 
In adding operations, the transfer control bar 

S3 is restored counter-clockwise from the posi 
tion shown in Fig. 61 to normal or adding posi 
tion and, in being thus restored, rocks the sub 
tract pawls. 551 out of the path of the tripping 
teeth on the cams 550 and simultaneously rocks 
the adding pawls 560 into the path of said teeth. 
Simultaneously with the restoring of the bar 573, 
the transfer restoring bar 56S rocks the over 
draft actuator 842 counter-clockwise against the 
action of the Spring 844 to ineffective on nor 
mal position, whereupon an upwardly extending 
ridge 662 on said bar 5.13 moves beneath an ex 
tending shoulder on said actuator 842 to retain 
said actuator in untripped position, as shown 
here. Simultaneously the ridge 862 moves from 
beneath a downward projection on an overdraft 
shaft restoring arm 863, free on the rod 843, to 
permit a downward extension thereof to come to 
rest on a bent-over ear 826 on the highest order 
add-transfer pawl 560. - 
When the highest order wheel 559 passes 

through zero while moving in an additive direc 
tion, one of the diametrically opposed teeth on 
the tripping cam. 550 therefor engages the high 
est order add-transfer pawl 560 and rocks said 
pawl counter-clockwise (Fig. 61) to disengage 
the ear 826 from the downward extension of the 
restoring arm 863 to release said arm to the 
action of its spring (not shown), similar to the 
spring 844, which immediately urges said arm 
clockwise until an upward extension thereof 
contacts the transfer restoring bar 566, which is 
in the position shown here in dot-and-dash lines. 

In adding operations, the transfer restoring 
bar 566 operates according to the time given in 
Space 6 of the chart, Fig. 127, and, after the 
racks 243 (Fig. 18B) have completed their re 
turn movement forwardly and the No. 1 or bal 
ance totalizer has been disengaged therefrom, 
the bar 566 is released to spring action, which 
immediately moves said bar clockwise (Fig. 61) 
to effect the transfer of tens digits from lower 
denomination to higher denomination in the 
usual manner. Clockwise movement of the bar 
566 permits the restoring arm 863 to move in 
unison therewith, whereupon the downward ex 
tension thereof engages a bent-over ear 827 on 
the lower end of the arm 846 to rock said arm 
and the overdraft shaft 847 clockwise (Fig. 61) 
to normal position, to restore the pawls 856 and 
857 to effective position, as shown here. 

Regardless of the moving of the pawls 856 and 
851 to ineffective positions, as explained above, 
the control slides 860 and 86 f (Figs. 54 and 55) 
are retained against rearward movement unless 
the traveling carriage is located in the corre 
sponding columnar position. When the traveling 
carriage is in the Balance column or position, the 
balance control slide 860 is released for rearward 
movement, and, when said traveling carriage is 
located in the Sub-Balance columnar position, 
the sub-balance control slide 86 is released for 
rearward operating movement. 
The bent-over ear 858 (Figs. 50 and 54) coop 

erates with a pawl 864 formed by a forward ex 
tension of the right arm of a yoke 865 free on 
the rod 762. A rearward extension of the right 
arm of the yoke 865 carries a stud 866, which 
underlies and cooperates with an arm 867 free 
on the rod T 3 and having a stud 868, which is 
maintained in yielding contact with a shoulder, 
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formed on a companion arm 869, by a spring 810 
tensioned between said arms. . The arm 869 is 
slotted to embrace the left-hand end of a bal 
ance of overdraft selecting lever 87 (Figs. 57, 
76, 96A, and 106) pivotally mounted on the rod 
9 and urged counter-clockwise by a corre 

sponding one of the springs 745 into contact 
with a stop Stud 872 in an upturned portion of 
the plate 747. The selecting lever 87 f is not a 
sensing lever and therefore does not cooperate 
With the bail of the yoke 734, as do the sensing 
levers 8 and 23 to 2 inclusive for the six 
totalizers and the sub-total sensing lever 752, 
but instead has an upturned extension adapted 
to be engaged by a corresponding tappet 813 
(Figs. 76 and 106) mounted in the control block 
22, which is located in the Balance column or 

position of the traveling carriage (Fig. 117). 
When the traveling carriage moves into the 

Balance column or position, the tappet 83 en 
gages the upward extension of the lever 8 and 
rocks said lever clockwise (Fig. 76) against the 
action of the spring 745, said lever in turn rock 
ing the arms 869 and 867 clockwise (Fig. 54) aS 
viewed here, whereupon said arm 86, in COOp 
eration with the stud 866, rocks the yoke 865 
counter-clockwise to move the pawl 864 out of 
the path of the bent-over ear 858 to free the 
balance of overdraft control slide 860 for rear 
ward movement, in case the balance totalizer is in 
an overdrawn condition and the pawls 856 and 
857 (Fig. 61) have been moved to ineffective 
position, as explained earlier herein. The lever 
81 (Fig. 76) has a downwardly extending tip 
874, which cooperates with a corresponding slot 
in the plate 747 to prevent excessive side-play 
of said lever. 
A downward extension of the left-hand arm of 

the yoke 865 is pivotally connected by a link 815 
(Figs. 50 and 53) to a control plate 876 slidably 
mounted between rollers on the studs 46. 
Counter-clockwise movement of the yoke 865, 
when the traveling carriage is moved to the 
Balance column, shifts the control plate 86 for 
wardly against the action of its spring 877 to 
move locking shoulders 878, in openings in Said 
plate, beneath flat surfaces on the studs 43 in 
the keys 375, 376, and 378, to lock said keys 
against depression in balance of the overdraft 
operations. Forward movement of the control 
plate GT6 moves camming surfaces 879, in Open 
ings therein, into cooperative relationship with 
the studs 413 in the Subtract key 3TT and the 
Add key 380, so that depression of either of these 
keys will restore said control plate 876 rearwardly 
to move the pawl 864 into the path of the ear 858 
(Fig. 54) to prevent the performance of a balance 
of overdraft operation when the traveling car 
riage is in Balance column and either of these 
keys is depressed. 

Forward movement of the control plate 876 
moves a clearance portion of a slot therein, for 
the stud 413 for the Balance key 39, Opposite 
said pin, so that depression of the Balance key 
Will have no effect upon said plate. . A clearance 
opening is provided in the control plate 876 for 
the stud 43 for the Non-Add key 314 (Fig. 53), 
so that movement of said plate will have no effect 
upon said key, and also so that depression of 
said key will have no effect upon the movement 
of said plate. It will be noted that forward 
movement of the control plate 876, in balance of 
overdraft operations, locks all control keys which 
have anything to do with the selection of other 
than the No. 1 or balance totalizer, in unde 
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pressed positions. Likewise it will be noted that, 
when any one of these control keys is depressed, 
the stud 4 f3therein, in cooperation with a ver 
tical extension of the corresponding shoulder 
878, obstructs forward movement of the control 
plate 876 to retain said plate and the pawl 864 in 
the position shown here, to in turn prevent rear 
ward movement of the slide 860. 
The slide 860 (Figs. 54 and 59) has therein a 

slot which cooperates with the stud 77 carried 
by the lever 772, and, when the stud 46 rides off 
the surface T 73 of said lever, according to the 
time given in space 2 of the chart, Fig. 127, the 
slide 860 is released to the action of a spring 882, 
which, in case there is an overdraft, immediately 
shifts said slide rearwardly. Rearward move 
ment of the slide 86 causes the rearward end 
thereof, in cooperation with a depending exten 
sion 883 of an arm 884 free on the rod 762 and 
having in the upper end thereof a slot which 
engages a stud 885 in the yoke 775, to rock said 
arm and said yoke clockwise (Figs. 50 and 54) to 
cause the studs TT 6, 777, and 78, carried by the 
arms of said yoke 775, to rock the control arms 
for the sub-total control mechanism and the 
No. 1 and No. 5 totalizer selecting mechanisms to 
ineffective and non-adding positions, respec 
tively, as explained earlier herein. 
Rearward movement of the Slide 860 from the 

position shown in full lines to the position shown 
in dot-and-dash lines in Fig. 54 causes a slot 886 
therein, in cooperation with the stud 840 in the 
crank 839, to rock said crank and its companion 
crank 83 counterclockwise against the action of 
a spring 887 tensioned between said arm 839 and 
a latch. 888 free on the rod 6. Counter-clock 
Wise movement of the cranks 839 and 83 causes 
the stud 836, in cooperation with the upwardly 
extending finger of the latch 585 for the No. 1 
totalizer, to rock said latch clockwise from sub 
tract position, as shown here in full lines, to 
adding position, as shown here in dot-and-dash 
lines. This causes the No. 1 or balance totalizer 
to be engaged and disengaged in adding time, in 
which time, it will be recalled by referring to 
Figs. 45 and 54, the engaging bar 586, in its 
second movement, engages the surface 689 to 
shift the latch 585 and the link 580 for Wardly, 
according to the time given in space 4 of the time 
chart, Fig. 127, to engage the wheels of the bal 
ance totalizer with the racks 243 after said racks 
have completed their initial movements and are 
dwelling in movement position (see also space f 
of the chart, Fig. 127). 
Inasmuch as the slide 860 (Fig. 54) remains in 

moved position until near the end of machine 
operation, engaging movement of the latch 585 
and the link 580 would withdraw the upward 
finger of said latch from the stud 836, and this 
permits said latch to latch over the engaging bar 
586. However, the latch 585 is prevented from 
doing this and is retained in adding position 
through the medium of the latch. 888 (Fig. 54), 
which is rendered effective by rearward move 
ment of the slide 860. Rearward movement of 
the slide 860 withdraws a tip 889 thereon from 
the latch. 888 to release said latch to the action 
of the spring 887. The spring 881 urges the 
latch 888 counter-clockwise to cause a shoulder 
890 thereon to engage a right-hand extension of 
the stud 608, when the bar 609 is shifted down 
wardly by the cams 69 and 620 (Fig. 40 and 
space 5 of the chart, Fig. 127) to latch said bar 
in its downward position. This causes the stud 
608, cooperating with the top surface of the tail 
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600, to retain the latch 585 in adding position 
when the upward extension thereof is withdrawn 
from the Stud 836. Return movement of the 
slide 860, near the end of machine operation, as 
will be explained presently, causes the tip. 889 to 
engage and rock the latch. 888 clockwise (Fig. 54) 
to disengage the shoulder 890 from the Stud 608 
to release the bar 609 to the action of the spring 
65 (Figs. 40 and 46), which spring immediately 
restores said bar upwardly and simultaneously 
restores the engaging latch 585 to normal or sub 
tract position, as shown in Fig. 54 in full lines. 
Rearward movement of the slide 860, in balance 

of the overdraft operations, causes a stud 89 ?t 
(FigS. 52 and 54) carried thereby, in cooperation 
with an upward projection 892 of the link 183 for 
the No. 5 totalizer selecting and conditioning 
mechanism, to position said link and the arm 
784 in total position, to cause the No. 5 totalizer 
to be cleared and the amount therein simulta 
neously added in the overdrawn No. 1 or balance 
totalizer to simultaneously zeroize said balance 
totalizer. 
Use of the Balance key 39 (Figs. 53 and 

54) for initiating a balance of the overdraft oper 
ation causes the stud 43, upon depression of said 
key, in cooperation with a camming surface 880, 
to shift the control plate 876 forwardly, which, 
through the link 875, rocks the yoke 865 counter 
clockwise to move the pawl 864. Out of the path of 
the bent-over ear 858 on the side 85 to release 
said slide for operation in exactly the same man 
ner as explained above. 

Likewise, depression of the Balance key SS 
causes the stud 43 (Figs. 50 and 52), in coop 
eration with the camming surface 88, to shift the 
control plate 759 rearwardly to rock the pawl 
76 out of the path of the link 164 to free the 
yoke 65 for clockwise movement under influence 
of the lever 772, as explained earlier herein. 
Clockwise movement of the yoke 765 causes the 
bail thereof, in cooperation with the projection 
774, to rock the yoke 75 clockwise in unison 
therewith. However, this latter is of no effect in 
balance of the Overdraft Operations, aS rearward 
movement of the slide 860 (Fig. 54) causes Said 
slide to engage the extension 883 of the arm 884 to 
rock the yoke 775 clockwise to cause the control 
arms for the No. 1 and No. 5 totalizers to be 
moved to non-adding position and to cause the 
control arm for the sub-total control side 59 
(Fig. 44) and the control lever 665, associated 
therewith, to be moved out of the path of the 
hook-shaped upper end of said lever, So that Said 
side 59 is free to move full distance forwardly 
until the projection 666 moves over the finger 667 
to render the latching mechanism for the bars 
609 (Fig. 46) ineffective in balance of the over 
draft Operations. 
The stud 89 (Figs. 52 and 57), in cooperation 

with a projection on a link for the No. 2 totalizer 
(similar to the link 83 for the No. 5 totalizer), 
causes a control arm 88 (Fig. 57) for said to 
talizer to be retained in Subtract position, to cause 
the amount of the overdraft to be subtracted from 
the No. 2 totalizer, to correct the total of the new 
balances stored therein. 
In balance of the overdraft operations, ini 

tiated either by the traveling carriage or by de 
pression of the Balance key 39, the No. 6 or item 
totalizer is totalized and the No. 3 and No. 4 
totalizers are non-added. 
From the above description it is to be understood 

that the present machine is arranged. So that a 
positive reading of the overdraft may be obtained 
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in one cycle of machine operation by the use of 
an overdraft totalizer, which is always comples 
mentary to the balance totalizer, and, when the 
balance totalizer is overdrawn, mechanism funca 
tions automatically to control the balance and 
Overdraft totalizers to cause the overdraft totals 
izer, which now contains a positive recording of 
the overdraft, to be selected for a total or clear 
ing Operation and Simultaneously to cause the No: 
or balance totalizer to be selected for an adding 

Operation, So that the amount cleared from the 
overdraft totalizer will be added to the amount in 
the balance totalizer to simultaneously zeroize 
said balance totalizer. 

Sub-balance of overdraft operations 
When the traveling carriage 36 moves into 

the Sub-balance columnar position, a sub-balance 
tappet 893 (FigS. 106 and 127) engages an up 
Ward extension on a Sub-balance selecting lever 
894 and rocks said lever clockwise (Fig. 76), said 
lever being similar in every respect to the balance 
Selecting lever 8. The lever 894 has, on the left 
hand end thereof, a rounded portion which en 
gages a slot in an arm 895 (Figs. 55, 57, and 76) 
flexibly connected to a companion arm 896 by a 
Spring 83. Clockwise movement of the lever 894 
rocks the arms 895 and 896 also clockwise (Fig. 
55), which movement of said arm 896 causes a 
iforWard extension thereof, in cooperation with a 
Stud 898 in a rearward extension of a yoke 899 
free on the rod 762, to rock said yoke counter 
clockwise to move a pawl 900, formed on the 
right-hand arm thereof, out of the path of the 
bent-over ear 859 of the slide 86, to free said slide 
for rearward movement in Sub-balance of the 
Overdraft operations, after the overdraft pawls 
855 and 85 (Fig. 6l) have been rocked to inef 
fective positions under influence of the mecha 
nism shown here and explained earlier herein. 
Counter-clockwise movement of the yoke 899 

(iigS. 50 and 53), through a link 90?, pivotally 
(Cinecting a dioWinWard extension of said yoke 
and an upward extension of a locking plate 902 
Similar to the plate 876, shifts said plate 902 
fol'Wardly, against the action of its spring, to 
CauSe locking Shoulders formed in openings 
therein, in cooperation with the studs 43 in 
the control keys 35, 36, and 379, to lock said 
keys against depression during sub-balance of 
the overdraft operations which are initiated by 
the traveling carriage 36 when in the Sub-Bal 
ance Column. It is to be noted that in this case 
the Sub-Balance key 38 is not locked against 
(eI?leSSion and that canning surfaces, similar 
to the carinning surface 89, are provided for 
the Studis 43 in the Subtract key 377 and the 
Add key 38, which, upon depression of either 
of these keys, shift the plate 982 rearwardly to 
return the pawl 98 into the path of the ear 
859 to nullify a, sub-balance of overdraft oper 
ation and to cause the No. 1 or balance totalizer 
to be selected for the operation represented by 
the depressed control key 37 or 380 in prefer 
ence to said sub-balance of overdraft operation. 
A spring 955 urges the slide 86 (Figs. 53, 55, 

8,nd 58) rearwardly to normally maintain the 
forward wall of a slot, 964 therein in yielding 
engagenient with the Stud it in the lever 2. 
Therefore, novement of the pawl 900 to ineffec 
tive position releases the side 86 to the control 
of said lever 2 and the can 462, to cause said 
side to be operated, according to the time given 
in space 12 of the chart, Fig. 127, in exactly the 
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Same manner as explained for the balance of 
overdraft slide 860 (Fig. 54). 

Initial movement of the slide 36 (Fig. 55), 
from the position in full lines to the position 
shown in dot-and-dash lines, causes the rear 
ward end thereof, in cooperation with the down 
ward extension of the arm 884, to rock the yoke 
TT5 clockwise to cause the control arms 709 and 
784 (Figs. 52 and 53) for the No. 1 and No. 5 
totalizers to be moved to non-adding positions 
and to cause the sub-total control arm 756 (Fig. 
44) to be moved out of the path of the hook 
shaped upper end of the sub-total control lever 
665. Rearward movement of the Sub-balance 
slide 86 (Fig. 55), under influence of the spring 
905, causes a slot 906 in Said slide, cooperating 
with the stud 840, to rock the cranks 837 and 
839 to the position shown in dot-and-dash lines. 
Movement of the crank 83 causes the stud 836 
therein, in cooperation with the upward exten 
sion of the No. 1 engaging latch 585, to rock 
said latch to non-add position, as shown here in 
dot-and-dash lines, to cause the No. 1 or balance 
totalizer to be non-added in Sub-balance of Over 
draft operations. Rearward movement of the 
side 86 (Figs. 52 and 53) causes a stud 90 
carried thereby, in cooperation with a projection 
908 on the link 783, to intercept movement of 
said link and the arm 784 to non-add position 
and to position said link and said arm in total 
position. Likewise, rearward movement of the 
slide 86 causes the stud 907, in cooperation with 
a similar projection on the link 755 (Fig. 57) 
for the sub-total arm 56 to intercept movement 
of said link and said arm to ineffective position 
and to position said arm in the position shown in 
dot-and-dash lines in Fig. 44, where it will ob 
struct the movement of the sub-total control 
lever 665 and the sub-total control slide 5 9, to 
retain the projection 666 out of the path of the 
finger 667 to render the mechanism shown in Fig. 
46, and explained earlier herein, effective to latch 
the sub-total control bar 609 (Figs. 48 and 58) 
for the No. 5 totalizer in down position, to cause 
the No. 5 totalizer to be sub-totalized in the 
manner explained in connection with the No. i 
or balance totalizer. 
From the foregoing description it is evident 

that, in sub-balance of the overdraft operations 
initiated by the traveling carriage when moved 
to the Sub-Balance column, the No. 5 or over 
draft totalizer is sub-totalized, the No. 1 or 
balance totalizer is non-added, and, in the na 
chine as presently arranged, the No. 2, No. 3, 
No. 4, and No. 6 totalizers are likewise non 
added. 

Initiation of a sub-balance of the overdraft 
operation by depression of the Sub-Balance key 
378 (Figs. 3 and 53) causes the stud 4.3 therein, 
in cooperation with a camming surface 909 
formed in an opening in the control plate 902, to 
shift said plate forwardly to rock the pawl 900 
(Figs. 53 and 55) out of the path of the ear 859 
of the slide 86 to free said slide for rearward 
movement under influence of the spring 905 and 
the stud if, when the pawls 856 and 857 (Fig. 
61) have been rocked to ineffective position by 
the occurrence of an overdraft in the No. 1 or 
balance totalizer. 
Rearward movement of the slide 86 operates 

in exactly the same nanner as explained above 
to cause the No. 1 or balance totalizer to be 
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non-added and the No. 5 or overdraft totalizer to 
be sub-totalized, and, in addition, the square 
Stud 623 (Fig. 39) in the Sub-Balance key 378, s 

72 
in cooperation with the projection 7 Of on the No. 
6 control slide 58, causes the No. 6 or item 
totalizer to be sub-totalized. In sub-balance of 
the overdraft operations initiated by depression 
of the Sub-Balance key 378, the Nos. 2, 3, and 4 
totalizers are non-added, as before. 
By referring to Fig. 61, it will be noted that, 

in addition to the overdraft restoring arm 863 
and the associated arm 846, for restoring the 
pawls 856 and 857 to effective or blocking posi 
tion, as shown here, when the balance totalizer 
changes from an overdrawn condition to a plus 
or positive condition, mechanism is provided for 
restoring said pawls in balance of the Overdraft 
operations. Rearward movement of the slide 860, 
in balance of the overdraft operations, causes a 
stud 9 ?o therein, in cooperation with a down 
ward extension 9 of the arm 852, to rock said 
arm clockwise to normal position. The spring 
855, between said arm and the pawls 856 and 
857, permits said pawl 856 to come to rest on 
the ear 859 of the slide 860 until said slide is 
returned forwardly, whereupon said spring 855 
returns said pawl and its companion pawl 857 
to effective position, as shown here. 
Near the end of a sub-balance of the Overdraft 

operation, the roller 83 (Fig. 59), in cooperation 
with the surface T3, restores the lever T2 and 
the slides 260 and 86 forwardly to normal posi 
tions, as shown here, and, as said roller moves 
beyond the surface 773, the stud 46 engages said 
surface to retain said lever and said slides in 
normal positions. 

Symbol printing 
Mechanisms under control of the Correction 

keys 369, 370, and 37 (Fig. 3) and the control 
keys 374 to 380 inclusive are provided for printin 
ing characters to the right of the amounts for 
identifying the type of operation being per 
formed. The control slides 53 to 59 inclusive 
(Fig. 47) have thereon projections which cooper 
late with two sensing yokes, said yokes being in 
turn connected to corresponding type carriers to 
position said type carriers in accordance with 
the position of Said control slides to cause identi 
fying symbols, characteristic of the types of op 
eration being performed, to be printed on the 
record material. 

he two symbol type carriers 94 and 95 (Figs. 
65 and 70) for the Correction and Control keys 
are located adjacent each other on the extreme 
right-hand side of the printing mechanism, and 
said Sylmbol type carriers are mounted and op 
erate in exactly the same manner as the amount 
type carrier 275 (Fig. 18A), explained earlier 
herein. 
The symbol type carrier 94 carries two studs 

96, which cooperate with a guide slot 97 in a 
plate 98 mounted by means of the rods 278 and 
279 in the rockable framework 28 (Fig. 21) for 
moving the type carriers to and from printing 
position in the manner explained earlier herein. 
The type carrier 9 (4 has a slot 99, through which 
extends a stud 920 in an arm 92 free on the rod 
278. The arm 92 is connected by a link 922 to 
a stud 923 in a reducer arm segment 924 free. 
on the shaft 250 and having a downward exten 
sion 925 with alining teeth which cooperate with 
the alining bar 268 (Fig. 18A) to aline the symbol 
type carrier 9:4 in set position, in the manner 
explained for the amount type carrier 275. A 
link 926 pivotally connects the stud 923 to a for 
ward etension of a yoke 92 free on a stud 928 
Supported by a bracket 929 secured to the ma 
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chine base S2. An upward extension of the yoke 
927 carries a stud 930, which engages a slot 93 
in the rearward end of a link 932, the forward 
end of which is pivotally connected to a crank 
933 free on a shaft 934 journaled in the right 
frame 30 and an upward extension of the frane 
482 (Fig. 31B). A bolt 935 adjustably connects 
the crank 933 to an arm of a yoke 936 (Figs. 65 
and 66) free on the shaft. 934 and having a hub 
937 secured to the left-hand arm thereof, which 
hub passes through a clearance hole in the left 
frame 3 and has a clutch cut which engages 
corresponding tenons on a hub 933 secured in the 
right-hand arm of a large control yoke 939 free 
on the shaft 934. The yoke 939 has, on the bail 
thereof, a rounded edge 94.0 (Figs. 46, 65, 66, and 
67), which cooperates with downward extensions 
94 f and 942 on the No. 1 control slide 513 and 
with projections 943,944, 945, and 946 on the con 
trol slides 514, 55, 56, and 57 for the No. 2 
to No. 5 totalizers inclusive. 
The right-hand arm of the yoke 939 (Figs. 65 

and 66) has a curved slot 941, which cooperates 
with a stud 948 in one end of a link 949, the 
other end of which is slotted to receive a stud 
950 in a lever 95 free on the shaft 208. The lever 
95 carries a stud 952, which engages a slot in 
the forward end of a lever 953 free on a stud 954 
secured in the left frame 3, said ever carrying 
a roller 955, which cooperates with the periphery 
of a plate cam 956 secured on the main can 
shaft 26 and operating according to the time 
given in space 13 of the chart, Fig. 127, to oper 
ate the levers 953 and 95. A spring 95T urges 
the crank 933 and the yokes 936 and 939 clock 
wise, which, through the link 949 and the lever 
95, urges the lever 953 counter-clockwise to nor 
mally, maintain the roller 955 in engagement with 
the periphery of the cam 956. A spring 958 (Fig. 
65), tensioned between a downwardly extending 
arm of the yoke 92 and the link 932, in coopera 
tion with the slot 93, forms a yieldable connec 
tion between said yoke and Said link. 
The symbol type carrier 9 5 (Figs. 65 and 66) 

is mounted in the rockable printer frameWork in 
a similar manner to the symbol type carrier 94 
and is connected by similar mechanism to a link 
959, similar to the link 932, the forward end of 
said link 959 being connected to a crank 960 free 
on the shaft 934 and adjustably connected by a 
bolt 96 to a crank 962. Secured to the shaft 3.34. 
Also secured to the shaft 934 and within the arms 
of the yoke 939 is a small control yoke 963 hav 
ing a rounded edge 964 on the bail thereof, which 
cooperates with three similar downward projec 
tions 96.5, 966, and 96 (Figs. 46 and 68) of the 
control slides 54, 55, and 5.5 for the Nos. 2, 3, 
and 4 totalizers, and said rounded edge 964 like 
Wise cooperates with a downward projection 968 
of the sub-total control slide 59. The right 
hand arm of the yoke 963 (Figs. 65 and 66) has a 
curved slot 969, similar to the slot 947, which is 
engaged by the stud 948 to form an operating 
connection between the cam 95S and said yoke 
S63, the same as between said cam and the yoke 
939. 
The symbol type carrier 94 (Figs. 65 and 67) 

has six type bars 972, which, beginning with the 
uppermost type bar, carry the characteristics 
"OD' for Overdraft, an asterisk (*) for identify 
ing balance and sub-balance operations, “2,’ “3,' 
and “4,' for identifying the corresponding total 
izers in sub-total and total recording and correc 
tion operations, and "NC' for the Non-Count key 
37. The Symbol type carrier 95 also supports 
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six type bars 913, which, beginning with the up 
permost type bar, have the characteristics, a num 
ber Symbol (ii) for identifying non-add opera 
tions, a Sub-total symbol (S), a plus sign (--) 
for identifying an add operation in the No. 1 
totalizer, a total symbol (T), a 'C' for identify 
ing the Correction key 30 (Fig. 3), and a times 
Inark (X) for identifying the Nos. 2, 3, and 4 Cor 
rection keys 369, when said Correction keys are 
not used in conjunction with the Correction key 
3. 
In addition to being positioned by downward 

projections on the control slides, the small yoke 
353 (FigS. 62, 63, and 68) is likewise positioned 
by a control arm 974 having thereon four steps 
corresponding, as indicated, to the non-add (ii) 
3ymbol, the plus (--) symbol, the 'C' symbol, 
and the multiplication mark (X) Symbol of the 
Symbol type carrier 95, said steps cooperating 
with the rounded upper edge 964 of said yoke 
963. The arm 914 is secured on a shaft 915 jour 
nailed in the plates 398 and 399 (Figs. 31B and 
47), and said arm carries a stud 976, which en 
gages a slot in the forward end of a slide 97. 
having therein parallel slots which engage studs 
Si8 and 979 secured in the plate 398, to support 
said slide 977 for horizontal shifting movement. 
The slide 977 has, on the rearward end thereof, 
a hook-shaped projection with a vertical Surface 
980, which cooperates with a roller 98 supported 
by a downwardly extending arm of the yoke 633 
(Fig. 44). 
The slide 97T has therein a vertical slot 982, 

which normally coincides with a similar slot in 
a companion or auxiliary slide 983 (Figs. 62 and 
63) mounted for horizontal shifting movement, 
by means of horizontal slots therein, in coopera 
tion with the studs 978 and 979, in exactly the 
same manner as the slide 977. The vertical slots 
982 in the slides 977 and 983 cooperate with a 
stud 984 in the lower end of a link 985, the upper 
end of which is pivotally connected to an arm 
986 secured to the Correction key 370. A vertical 
guide portion on the forward end of the arm 986 
cooperates with an annular groove in a stud 987 
secured in the plate 398 (FigS. 31B and 62) to 
prevent excessive side play of said arm 985. 

Secured on the left-hand end of the shaft 975 
(Fig. 31B) is an arm 988 having a forward ex 
tension which cooperates with a tenon 989 of the 
stud 625 (Fig. 44) of the Add key 38). A down 
wardly extending portion of the arm 988 is pivot 
ally connected to the forward end of a pitman 
990, the rearward end of which is slotted to re 
ceive a stud 99 secured in the plate 399, said 
pitman having an upward extension with a ver 
tical surface 992, which cooperates with a stud 
993 in the lower end of the Non-Add key 37A. 
A spring 994, tensioned between the downward 
extension of the arm 988 and a stud in the plate 
389, urges said arm, the shaft 975, and the step 
arm 974 counter-clockwise, said arm, by means 
of the stud 976, urging the slide 977 for Wardly to 
maintain the surface 980 in yielding contact with 
the roller 98. The Nos. 2, 3, and 4 Correction 
keys 368 (Fig. 62) carry, respectively, studs 995, 
995, and 997, which cooperate with correspond 
ing vertical surfaces 998, 999, and C00, formed 
on the slide 977, and with corresponding vertical 
surfaces CC, OG2, and 1003, formed on the 
auxiliary slide 983. 

Depression of any one of the Correction keys 
369 (Figs. 46 and 62) causes the stud 995, 996, or 
997 therein, in cooperation with the correspond 
ing surface 998, 999, or 000 on the slide S7, 



BEST AVAILABLE COPY 
2,442,402 

75 
upon Operation of the yoke 603 (space 10, Fig. 
127), to position the arm 974 so that the step 
Corresponding to the multiplication symbol (x) 
is opposite the edge 964 of the yoke 963. The 
cam 956 (FigS. 62, 65, and 66) operates the levers 
953 and 95f according to the time given in space 
f3 of the time chart, Fig. 127, to rock the yokes 
939 and 963 first clockwise, so that the rounded 
upper edges 940 and 964 of the bails thereof Sense 
the projections on the control slides, and said 
edge 964, also senses the step on the arm 974. 
When the edge 964 of the yoke 963 yieldingly 
contacts the step on the arm 974 corresponding 
to the multiplication mark, further movement of 
Said yoke is interrupted and, through the mecha 
nism shown in Figs. 65 and 66, positions the type 
carrier 95 so that the type bar 973 (Fig. 68) is 
opposite the printing line, where, upon operation 
of the printing hammers, the multiplication 
Symbol (X) is printed opposite the amount to 
identify said amount as a correction item. 
By referring to Fig. 42, it will be recalled that 

the Correction key 370 is used in conjunction 
With the No. 2, No. 3, and No. 4 Correction keys 
369 when it is desired to cause the No. 1, No. 5, 
and No. 6 totalizers to be non-added, so that only 
the totalizer corresponding to the depressed Cor. 
rection key will be selected for correction. 
By referring to Fig. 62, it will be noted that 

the stud 984 in the lower end of the link 985 is in 
its normal upward position when the Correction 
key 370 is not depressed, and, when in this pOS 
tion, is opposite an open portion of the vertical 
slot 982 in the slide 983, and, as a result, rear 
Ward movement of the slide 977 has no effect 
upon the auxiliary slide 983. Depression of the 
Correction key 370 shifts the stud 984 downward 
ly into a closed portion of the slot in the slide 983 
to connect said slide to the main slide 97T for 
unitary movement therewith under influence of 
the yoke 603. When two slides are thus con 
nected, the vertical surfaces (OO, 002, and 003 
on the auxiliary slide 983, which surfaces extend 
slightly forwardly of the corresponding surfaces 
on the main slide 977, engage the stud 995, 996, 
or 997 in the depressed Correction key 369, upon 
forward movement of said slides 97T and 983, to 
position the arm 974 so that the step correspond 
ing to the symbol 'C' is in the path of the 
rounded edge 964 of the yoke 963. Actuation of 
the yoke 963 by the mechanism shown in Figs. 
65 and 66 causes the edge 964 to contact the step 
on the arm 974 corresponding to the symbol 'C' 
to position the type carrier 9f 5 so that the type 
bar 973 corresponding to the symbol 'C' is op 
posite the printing line, so that said symbol will 
be printed opposite the amount to identify this 
type of correction operation. 

Depression of the No. 1 add key 380 (Fig. 31B) 
causes the stud 989, in cooperation with the for 
ward extension of the arm 988, to position the 
arm 974 (Fig. 62) so that the step corresponding 
to the plus symbol (--) is opposite the edge 964, 
whereupon, during machine operation, the yoke 
963 positions the type carrier 9 5 (Figs. 65, 66. 
and 68) so that the type bar 93 having the plus 
Symbol thereon is opposite the printing line, 
whereupon functioning of the printing hammers 
causes the plus sign (--) to be recorded opposite 
the amount to identify an adding operation in 
the No. 1 or balance totalizer. 

Depression of the Non-Add key 374 (Fig. 31B) 
causes the stud 993, in cooperation with the ver 
tical surface 992 on the extension of the pitman 
990, to obstruct forward movement of said pit 
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man 990 and counter-clockwise movement of the 
arm 988 under influence of the spring 994, to 
retain the highest step on the arm 974 in the 
path of the edge 964, as shown in Fig. 62, to posi 
tion the type carrier 95 (Figs. 65 and 68) so that 
the uppermost type bar 973 is opposite the print 
ing line to cause the non-add symbol (ii) to be 
recorded to identify non-add operations. 
When none of the Correction keys 369 and 370, 

the No. 1 Add key 380, or the Non-Add key 314 
are depressed, the slide 977 (Fig. 62) is free to 
move full distance forward under action of the 
Spring 994, to move all of the positioning steps 
on the arm 974 beyond the edge 964 of the yoke 
963, so that said steps will have no effect upon 
the positioning of said yoke 963 in this instance. 
While it is understood that the Correction key 

370 (Fig. 62) is intended to be used only in con 
junction with the Correction keys 369, it is also 
to be understood that depression of said key 30 
alone, while it causes the stud 984 to couple the 
slides 977 and 983 together, has no effect upon 
the positioning of said slide 977 and the arm 974, 
which in this case is still free to move full dis 
tance forwardly or counter-clockwise, so that all 
of the steps thereon will be beyond the edge 964 
of the yoke 963. 
The No-Count key 37f (Fig. 62) has, in the 

lower end thereof, a stud OO4, which engages an 
angular slot in a pawl fools, free on the stud 978, 
and, upon depression of Said key, rocks the lower 
end of said pawl into the path of the edge 940 on 
the large yoke 939. During operation of the ma 
chine, the pawl 005, in cooperation with the 
rounded edge 940, intercepts clockwise move 
ment of the yoke 939 to position the type carrier 
9? 4 (Fig. 67) so that the lowermost type bar 972 
is opposite the printing line to cause the No-Count 
Symbol (NC) to be printed upon the record na 
terial. The manner in which depression of the 
No-Count key 37 disables the automatic count 
ing of items will be explained later herein. 
When the No. 1 or balance totalizer is selected 

and conditioned for either a total Operation or 
a sub-total operation by positioning the No. 1 
control slide 5 3 (Figs. 46, 65, 66, and 67) in the 
manner explained earlier herein, the extension 
94 on said slide is positioned opposite the rounded 
edge 940 of the large yoke 939 and, during ma 
chine operation, terminates the clockwise or 
sensing movement of said yoke to position the 
type carrier 9 f4 so that the type bar 972 having 
the asterisk or balance and sub-balance symbol 
(*) is in printing position. In sub-balance op 
erations, the sub-total slide 59 (Figs. 44 and 68) 
is positioned so that the projection 968 thereon 
is in the path of the edge 964 of the yoke 963 
and terminates the clockwise movement of Said 
yoke to position the type carrier 95 so that the 
type bar 973 carrying the sub-total symbol (S) 
is opposite the printing line. 

It will be recalled that in balance and Sub 
balance of the overdraft operations the No. 5 
or overdraft totalizer is totalized and/or sub 
totalized instead of the No. 1, and in this case 
the No. 5 control slide 5 T (Fig. 67) is so posi 
tioned that the projection 946 thereon is opposite 
the edge 940 of the yoke 939 to terminate the 
clockwise movement of said edge to position the 
type carrier 94 so that the uppermost type bar 
972 is opposite the printing line to record the 
“OD' overdraft symbol immediately to the right 
of the recording of the amount. In Sub-balance 
of the overdraft operations, as in Ordinary sub 
balance operations, the sub-total control slide 
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59.is. So positioned that the projection 968.is in 
the path of the edge 964 of the yoke 963 to posi 
tion the type carrier 95 so that the sub-total 
symbol (S) will be recorded immediately to the 
right of the “OD' symbol. 
When the No. 1 or balance totalizer is selected 

for an adding operation, either by means of the 
traveling carriage in columnar positions thereof 
'or by means of the Add key 380, the arm 974 
(FigS. 62 and 68) is positioned as explained 
above, to terminate clockwise movement of the 
yoke 963 when the plus symbol (--) on the type 
"carrier-95 is opposite the printing line, to cause 
said: Symbol to be recorded opposite the amount. 
Likewise, when the No. 1 totalizer is selected for 
a non-add operation, either by the traveling car 
riage in Columnar positions thereof or by means 
of the Non-Add key 374 (Fig. 3), the arm 974 
(Fig. 62) is retained in the position shown here 
to cause the yoke 963 to position the type carriers 
95, so that the uppermost type bar 973 is op 
posite the printing line to cause the non-add 
symbol (it) to be printed on the record material. 

...is 
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It will be recalled, that the Nos. 2, 3, and 4 Correction keys 369 select the corresponding 
totalizers for, a subtract operation and the studs 
in said keys, in cooperation with corresponding 
projections on the control, slides, 54, 515, and 
56. (Figs. 46 and 67), position the corresponding 
ione of said slides in subtract position, so that 
, the corresponding projection 943, S44, or 945, is 
located in the path of the edge: 940- of the yoke 
*939 to terminate clockwise movement of said 
yoke to cause the type carrier 94 to be positioned 
so that the corresponding type bar 92 for the 
No. 2, No. 3, or No. 4 totalizer, depending upon 

- which of the totalizers is selected, is opposite the 
sprinting line to calise the corresponding identi 
ifying symbol to be printed adjacent the amount. 
Likewise, when the No. 2, No. 3, or No. 4 totalizer 
is selected for a total recording operation, either 
by means of the traveling carriage in columnar 
positions thereof or by means of the correspond 
ing No. 2, No. 3, or No. 4 Total keys 36 (Fig. 3), 
the corresponding slide 54, 55, or -5.6 (Fig. 67) 
is positioned so that the corresponding projec 
tion 943, 944, or 945 is in the path of the edge 
940 of the yoke 939 to terminate clockwise move 
ment of said yoke to cause the type carrier 94 
to be positioned so that the proper identifying 
Symbol 2, 3, or 4 is recorded upon the record na 
terial. From the foregoing it is obviolis that the 
projections 43, 944, and 945 (Figs. 46 and 67) 
on the slides 54, 55, and 56 are wide enough 
to cooperate with the edge 940 of the yoke 939 
when the corresponding totalizer is selected 
either for a subtraction operation or for a total 
operation. 

It will be recalled that in sub-total operations 
the slide 54, 55, or 5.6 (Fig. 67) corresponding 
to the selected No. 2, No. 3, or No. 4 totalizer is 
positioned exactly as in total operations, the dif 
ference being that the Subtotal slide 59 is po 
sitioned so as to cause the selected totalizer to 
be engaged and disengaged with and from the 
actuator racks in sub-total timing instead of 
total timing. When the Suh-total slide 59 is 
positioned either by the traveling carriage when 
in the Sub-balance columnar position (Fig. 117) 
or by depression of the Sub-Total key 315, the 
projection 968 (Fig. 68) thereon is in the path 
of the edge 964 of the Small yoke 963 to cause 
said yoke to position the type carrier S5 so 
that the sub-total symbol (S) is in printing po 
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Sition, exactly the same as explained in connec 
tion with sub-balance operations. 

Item counting CO2trol 

In addition to controlling the positioning of 
the symbol printing type carriers 914 and 9 5, 
the yokes 939 and 963 (Figs. 65, 66, 67, and 68) 
have, respectively, segmental extensions 007 and 

06 with mutilated control surfaces thereon 
which cooperate with a bent-over Sensing exten 
sion f O08 on the lever 95i, which lever is operated 
by the cam 956 in the manner explained above 
and according to the time given in Space 13 of 
the chart, Fig. 127. 

If low portions of the control surfaces of the 
segments OGS and 007 are positioned opposite 
the sensing extension 308, the lever 95 will be 
free to move full distance clockwise, under in 
fluence of the cam 956, thereby causing an ex 
tension 39 (Fig. 65) thereof to engage a latch 
plate having a pair of bent-over arms which 
freely rotate on the rod 208, to rock said latch 
plate clockwise in unison therewith, against the 
action of a spring 0 tensioned between said 
lever 95, and said plate G f) to move the forward 

- edge of said plate out of the path of shoulders 
ff2 on each of the three item counting actuators 
.35 (Figs. 65 and 104) to free said actuators for 
actuating movements, so that the item counting 
wheels may he actuated. It is evident that any 
high portion on either of the mutilated control 
surfaces of the segments iOS and f(07, in coop 
eration with the sensing extension 008, will ob 
struct full clockwise movement of the lever 95, 
thereby permitting the latch plate 0 to remain 
in effective position, as shown in Fig. 65, to block 

: the three item counting actuators 35 against 
actuating movement, thereby preventing ac 
cumulation of items in the No. 6 or item counting 
totalizer. 
by referring to Figs. 67 and 68, it will be seen 

that the control surface on the extension 006 of 
the yoke 953 has high portions opposite the posi 
tions, of said yoke corresponding to the Non-Add 
key St 4 and the Correction keys 3 and 369, 
and that the control Surface on the extension 
it 6 of the yoke 839 has high portions opposite 
the positions of said yoke corresponding to the 
No. 2, No. 3, and No. 4 Total keys 375, and a high 
portion corresponding to the non-add position 
of said yoke 939. Therefore, the latch plate 
f) (Figs. 65 and 66) will be effective, as shown 
here, in all non-acid positions, whether initi 
ated by depression of the Non-Add key 34 or by 
the traveling carriage in columnar positions 
thereof, aid in all correction operations. It 
will likewise be seen that, when the yoke 939 is 
positioned by the pawl 5 (FigS. 62, 65, and 
67) under influence of the No-Count key 37 f, a 
high portion of the control surface on the ex 
tension i? ?et is positioned opposite the sensing. 
projection 8 to interrupt full clockwise nove 
misnt of the lever 95 to cause the latching plate 

to remain effective to block actuating move 
ment of the actuators 35 for the item counting 
totalizei". 
When both of the yokes S33 and 953 are posi 

tioned so that low portions of the control sur 
faces on the extensions and C thereof 
are opposite the extension (8 of the lever 95 
(Fig. 65), said lever is free to move full distance 
clockwise under influence of the can 956, where 
upon the downward extension 39 engages the 
plate 39 to rock said plate beneath the shoul 
ders C 2 on the actuators 351 for the item 
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counting totalizer to free said actuators for 
actuating movement. 
As the control surfaces on the extensions 006 

and OOT (Figs. 66, 67, and 68) are now arranged, 
low portions of said control surfaces will be po 
sitioned opposite the sensing extension 008 
(Figs. 65, 67, and 68) in all operations involving 
the No. 1 or balance totalizer, including adding, 
subtracting, balance and Sub-balance, balance 
of the overdraft, and sub-balance of the over 
draft operations. - 

In other words, in adding and subtracting op 
erations in the No. 1 or balance totalizer, it is 
desirable that the actuators for the No. 6 or item 
totalizer be free to move so that items may be 
counted in these operations, and in all balance 
and sub-balance operations it is also desirable 
that said actuators be free to move So that the 
No. 6 or item totalizer may be sub-totalized or 
totalized at the same time the balance totalizer 
is being sub-totalized or totalized, when the 
amount in said totalizer is positive, and at the 
same time the No. 5 or overdraft totalizer is sub 
totalized or totalized, when the amount in said 
No. 1 or balance totalizer is negative. 
In connection with the foregoing description, 

it is to be remembered that any high portion of 
the control surfaces on either of the extensions 
006 or 007 will prevent full clockwise nove 
ment of the lever 95 (Fig. 65), thereby causing 
the latch plate 100 to remain effective, as shown 
here, and that it is necessary for a low portion 
of the control surfaces on both of the extensions 
006 and 007 to be positioned opposite the Sens 

ing extension 008 in order that the lever 95 may 
move full distance clockwise to rock the plate 
Of O beneath the shoulders O2 on the actuators 

35 to free said actuators for actuating move 
ment. 

Ribbon lifting mechanism and color control 
The mechanism shown in Fig. 7 is provided 

for causing the inking ribbon 338 to be lifted to 
red printing position when the No. 1 or balance 
totalizer is selected for a Subtract operation, Or 
when the No. 5 or overdraft totalizer is selected 
for a total or a sub-total operation, when the 
balance totalizer is overdrawn. Sometimes it is 
desirable to print subtractive items, such as 
checks, in black instead of in red, and this result 
is effected by depression of the Black key 393 
in subtract operations to render the automatic 
red printing mechanism ineffective, thereby 
causing the subtractive items to be printed in 
black. 
The inking ribbon 338 (Figs. 1, 18A, and 71) 

is unwound from one of the inking ribbon spools 
(not shown) and threaded through the two loops 
supported, respectively, by right and left lifting 
bars of 3 (only one shown here) mounted for 
vertical shifting movement in slots formed in 
bent-over ears of the right and left plates of 
the printer framework 283. The lifting bars 03 
are so spaced as to straddle the type carriers and 
to guide the inking ribbon 338 across the printing 
line. Each of the bars fo3 carries a stud Of 4, 
which engages a slot in a corresponding arm 
O5 (only one shown here) secured on a shaft 
06 journaled in the right and left frames 30 
and 3f. Also secured on the shaft to 6 is a 
Crank, not shown, having a stud which engages 
a slot in the left-hand arm of a bell crank Of 8 
free on a stud to 9 in the right frame 30. The 
bell crank of 8 has thereon a shoulder which 
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overlies a stud 020 in a crank 02 Secured on 
the printer shaft 300. 
Operation of the printer shaft, according to the 

time given in Space 19 of the time chart, Fig. 127, 
causes the shaft 390 and the crank O2 to rock 
first counter-clockwise to withdraw the stud O20 
from the shoulder on the bell crank Of 8 to per 
mit a spring 022, tensioned between said bell 
crank and a stud in the frame 30, to rock said 
bell crank clockwise. Clockwise movement of 
the bell crank Of 8 by the crank (not shown) on 
the shaft of 6 rocks the shaft 0 6 counter 
clockwise to lift the bars 03 and the inking 
ribbon 338 upwardly from a normal reading po 
sition, which is beneath the printing line, to 
printing position, in which said inking ribbon 
338 is interposed between the printing line and 
the type carriers. The inking ribbon 338 is of 
the bichrome type-that is, the upper half there 
of is black and the lower half is red-and the 
extent of movement which the Shaft f of 6 is al 
lowed to make in a counter-clockwise direction 
determines whether the black portion or the red 
portion of said ribbon will be lifted to printing 
position. Return movement clockwise of the 
shaft 300 and the crank f O2, near the end of 
machine operation, restores the inking ribbon 
338 to reading position, as shown here. 
Also secured on the shaft OS (Fig. 71) is a 

crank 023 adjustably connected by two screws 
to a controlling arm 024 free on said shaft 06 
and having pivotally connected thereto the upper 
end of a link O25. The lower end of the link 
025 is slotted to freely engage a shaft O26 

journaled in the left frame 3, and said link 
carries a stud O2, which cooperates with the 
hook-shaped upper end of an arm 028 secured 
on said shaft 026. Also secured on the shaft 
f026 is a crank O29 having a stud f O30, which 
engages a Slot in the rearward end of a control 
pitman f O3t, the forward end of which is slotted 
to engage a stud 032 secured in the left frame 
3. A spring 033, tensioned between the stud 
030 and a stud in the pitman 03, forms a 

yieldable connection between the shaft 026 and 
said pitman fo3f. The pitman G3 (Figs. 69 and 
71) has an upward extension f O34, which coop 
erates with a stud O35 in the lever 951, thereby 
permitting said pitman to move back and forth, 
under the action of a spring 036, according to the 
time given in Space 13 of the chart, Fig. 127. 

Normally, rearward movement of the pitman 
03 under influence of the spring 1036 is ob 

structed, and, as a result, the hook-shaped upper 
end of the arm 028 remains in the path of the 
Stud O27 to determine upward movement of the 
link O25 and clockwise movement of the shaft 
Of6, thereby causing the upper or black portion 

of the inking ribbon 338 to be moved to printing 
position. When rearward movement of the pit 
man 031 (Fig. 71), under influence of the spring 
f036, is not obstructed, such movement rocks the 
Shaft O26 and the arm 028 clockwise to move the 
hook-shaped upper end of said arm out of the 
path of the stud O27 to permit full upward move 
ment of the link O25 and full counter-clockwise 
movement of the shaft 0 6 to impart maximum 
lift to the bars f of 3 to move the lower or red 
portion of the inking ribbon 338 opposite, the 
printing line. 
The pitman fo3 (Figs. 69 and 71) has a rear 

Ward extension with a bent-over ear 037, which 
cooperates with a Stud (038 in a lever G39 secured 
by a hub free on a shaft f O40 journaled in the 
frame 482 (Fig. 31B) to a bell crank 04. One 
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arm of the bell crank feat is pivotaly connected 
to the lower end of a link it 2, the upper end of 
which is slotted to embrace a stud 043 secured 
in the left frame 3. The link C42 carries a stud 
f044, which cooperates with an arm 45 secured 
on a shaft 46 journaled in the plates 398 and 
399 (Fig. 47). Also secured on the shaft 46 
are companion arms 04, which support a rod 
f048, which cooperates with a projection f 249 on 
the upper end of the No. 1 control ever 6 and 
a projection 059 on the upper end of the No. 5 
control lever 785. The rod 348 likewise cooper 
ates with a camming surface. 5. cn an upward 
extension of the right arm of the yoke 63, and, 
when the machine is at rest and said yoke is in 
normal position, as shown here, a dwelling or 
concentric portion of said camming surface 5, 
in cooperation with the rod f48, retains the shaft 
f46 and the arm 045 in their clockwise position, 
as shown here. The arm f45, in cooperation 
with the link C42, retains the bell crank is 
and the lever 39 in their counter-clockwise po 
sitions, as shown in Fig. 71, to retain the stud 
f038 beneath and out of the path of the bent 
Over ear 037 of the pitman 3. 
The yoke 693, operating under influence of the 

cam G06 (Figs, 46 and 71 and space 10, Fig. 127) 
rocks first counter-clockwise, causing the cam 
ning surface 5, in cooperation with the rod 
048, to permit the arms 47, the shaft 349, and 

the arm 45 to move counter-clockwise as the 
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link. 842 shifts upwardly under influence of a 
Spring 052, tensioned between a stationary stud 
and one arm of the bell crank f. the spring 

. O52 simultaneously rocks the bell crank fi and 
the lever 39 clockwise in unison with upward 
movement of Said link 42 to move the stud 
f038 into the path of the ear 93 to obstruct rear 
Ward movement of the pitman f3 under influ 
ence of the Spring 36. It is to be understood 
that counter-clockwise movement of the rod 38 
(Fig. 71) and the simultaneous movement of as 
Sociated parts are permitted only when the high 
spots 049 and 5 on the level's 3 and 785 are 
not in register with said rod 48. Obstructing 
rearward movement of the pitman f3 causes 
the hook-shaped upper end of the arm 323 to 
remain in the path of the stud 92, whereupon 
operation of the printer shaft, 329, by the cams 
shown in Fig. 21, according to the time given in 
space 19 of the chart, Fig. 127, permits the bell 
crank f8, under influence of the spring 922, 
to shift the bars 3 minimum distance upwardly 
to move the inking ribbon 338 from reading pc 
sition, as shown here, to black printing position, 
in which, as explained previously, the upper or 
black portion of the inking ribbon is interposed 
between the type carriers and tha printing line. 
When the No. 1 or balance totalizer is selected 

for a si) btract operaticia, in the nanner explained 
earlier herein, the control lever 68 (Figs. 40, 46, 
69, and 71) is positiored as shown here, so that 
the projection 48 remains in the path of the rod 
943. Likewise, in balance and sub-balance of 
overdraft operations, the selecting lever 85 for 
the No. 5 or overdraft totalizer is positioned so 
that the projection 250 is in the path of the rod 
: A3, and in these two cases counter-clockwise 
novement of said rod and the arms 247, the 

shaft 0:46, and the arm f :45 is obstructed. This 
in turn prevents upward movement of the link 
f)42 and clockwise movement of the beil crank 
C4 and the lever 39 under influence of tine 

spring iO52. Consequently the stud fg33 is re 
tained below the bent-over ear 037 and in this 
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case does not interfere with rear Ward movement 
of the pitman C3 E. Rear Ward movement of the 
pitman 03f, under influence of the calm 956 and 
the spring O36, rocks the crank C29, the shaft 
026, and the arm 028 clockwise to move the 

hook-shaped upper end of said arm 028 out of 
the path of the stud iO27. Movement of the upper 
end of the arm fo28 out of the path of the stud 
027 frees the link C25 and connected parts for 
maximum movement under influence of the crank 
f02 and the shaft 300 to cause maximum lifting 
movement to be imparted to the bars 93 and 
inking ribbon 338 to move the lower or red portion 
of said ribbon between the type carriers, and the 
printing line to cause Subtractive items and bal-. 
ance and sub-balance of the overdraft items to 
be printed in red. 

Black icey control of ribbon. 

In certain cases, it is desirable to have sub 
tractive items printed in black instead of in red, 
and in the present machine this is accomplished 
by depression of the Black key 393 (Figs. 3 and 
71) prior to subtract operations. Depression of 
the Black key 393 causes the lower end thereof, 
in cooperation with a stud fo53 in a crank 054 
secured on a shaft 055 journaled in the auxiliary 
keyboard framework, to rock said crank and said 
shaft counter-clockwise. Also secured on the 
shaft 055 and moving counter-clockwise in uni 
son therewith is a crank 056 connected by a link 
057 to a bell crank 058 free on the shaft C49, 

to rock said bell crank and connected parts also 
counter-clockwise against the action of a spring 
059 tensioned between said link 057 and a sta 

tionary stud. Counter-clockwise movement of 
the bell crank 058 (Figs. 69 and 71) withdraws a 
stud fo60 in one arm thereof from the upper sur 
face of a lever 06 free on the shaft 940, where 
upon a spring fo2, tensioned between said lever 
and a stationary stud, causes said lever 06 to 
move counter-clockwise in unison. With Said bell 
crank 058. Clockwise movement of the lever 
C6 positions a bent-over extension 9 S3 on the 
rearward end thereof opposite the ear 037 to 
obstruct rearward movement of the pitman C3 
to retain the arm fo28 in the position shown here, 
to cause subtractive items to be printed in black 
when the Black key 393 is depressed, 
When the lever 039 is in effective position, as 

shown in Fig. 69, to obstruct rearward movement 
of the pitman 031, a stud f364 in the forward 
extension of said lever, in cooperation with a 
shoulder 065 on the lever f06, retains said lever 
in ineffective position, as shown here, when the 
Black key 393 is depressed. 

Minus sign printing controls 
Depression of the Subtract key 377 (Figs. 3, 

31B, and 71) to select the No. 1 or balance total 
izer for a subtract operation causes a stud C6 
in the lower end of Said key, in cooperation with 
an angular surface on the upper end of an arn 
f)68 secured on the shaft C40, to rock said arm 
and Said shaft counter-clockwise, to cause the 
Zero elimination pawl for the type carrier 33f 
(Figs. 18A and 70) for the symbol keys 399 to be 
latched to the zero elimination pawl 325 for the 
units of cents type carrier 215, and, inasmuch as 
said units of cents zero elimination pawl is always 
moved to ineffective position in subtract opera 
tions, the Zero elimination pawl for the type car 
rier. 39 will likewise be moved to ineffective posi 
tion, whereupon operation of the impression ham 
mers 3 fl. causes a type bar f069, located in the 
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zero position of said type carrier 39, to record a 
minus sign opposite the amount, to identify the 
operation as a subtract operation. Likewise, de 
pression of the Black key 393, through the con 
nections shown in Fig. 71, rocks the shaft 040 
counter-clockwise in exactly the same manner as 
When the Subtract key 377 is depressed, to cause 
the minus sign to be printed opposite the record 
ing of the subtractive items. 
The above-described mechanism for controlling 

the printing of the minus sign when either the 
Subtract key 377 or the Black key 393 is de 
pressed, while not shown here, is similar in many 
respects to the mechanism shown in Figs. 18 and 
19 of the Williams et al. Patent No. 2,189,851, to 
which reference may be had for a full disclosure 
of said mechanism. 

Traveling carriage 
It will be recalled, by referring to Figs. 1, 18A, 

and 18B, that the present machine is provided 
with a traveling carriage 36, which supports a 
platen roll 309 for presenting the record material, 
such as the statement slip, a fragment of which 
is shown in Fig. 117, to the printing mechanism. 
The platen roll 309 is movable from printing posi 
tion to a more accessible position, often referred 
to as open-throat position, for the ready removal 
and insertion of record material at the front of 
the platen roll 309 instead of the conventional 
method of inserting record material at the back 
of the platen roll and winding said material 
around the roll. Such a traveling carriage as this 
is often referred to as a front feed type, and, 
when the platen roll 309 is moved from printing 
position to front feed position, the pressure rollers 
are released and the throat for guiding the record 
material around said platen roll is opened, so that 
the statement sheet, which has been acted upon, 
may be readily removed from the machine and a 
new sheet inserted into the open throat and 
pushed directly into position by the aid of a line 
finding device which forms part of the front feed 
throat. 
In addition to the record material, such as 

statement slips, similar to that shown in Fig. 117, 
which are inserted in the front of the machine, 
as explained above, a duplicate of all entries for 
a certain period of time, such as a day, is recorded 
on a journal sheet which is wound around the 
platen roll 309 in the conventional manner and 
is retained in place by pressure rollers provided 
for that purpose when the traveling carriage is 
moved from printing position to open-throat 
position and Vice versa. - 
The traveling carriage 36 is movable in a 

tabulating direction and in a return direction, 
and the mechanism for moving said carriage in 
either direction is connected by a hydraulic 
clutch device to a semi-continuously running 
motor, which operates in unison with but inde 
pendently of the main motor for the machine 
and is for the primary purpose of operating the 
traveling carriage mechanism. 
The functions of the traveling carriage are con 

trolled by a row of control keys located just above 
the amount keyboard (Figs. 1 and 3), said row 
of keys including a Left Margin key 066, ten 
Column Selecting keys OTO, a Tabulating key 
foll for tabulating the traveling carriage from 
column to column, a Carriage key O2 for open 
ing and closing the throat of the front feed platen 
309, and a Paper. Feed key 073 for causing the 
platen roll 309 to be rotated to line-space the 
record material Supported by it. 
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The Column Selecting keys Ole operate 
through an indexing device which is operatively 
connected to the traveling carriage through the 
studs T33 on each of the control blocks 122 (Figs. 
18A, 18B, 81, and 106) and is indexed one step 
by said Studs each time the traveling carriage 
noves from one columnar position to the next. 
In this manner, the indexing device senses the 
position of the traveling carriage and determines 
whether said traveling carriage shall be moved 
in a return direction or in a tabulating direction, 
depending upon the location of the columnar 
position corresponding to the depressed Column 
Selecting key. This in effect causes the ten 
Column Selecting keys 070 to function either as 
tabulating keys or as carriage returning keys to 
cause the traveling carriage to be moved in either 
a tabulating direction or a return direction from 
any preselected columnar position to the 
columnar position corresponding to the depressed 
key OTO. 
The semi-continuously running motor for the 

traveling carriage, in addition to driving the car 
riage in return and tabulating directions, is 
directly connected to and operates a cam shaft 
for driving a plurality of cams, which are in turn 
connectable to said shaft by their respective 
clutch devices, which are in turn controlled by 
the carriage control keys 070, foll, 072, and 
013, for operating the different mechanisms as 

Sociated With the traveling carriage. The cans 
referred to above operate, respectively, the 
mechanism for pulling down the carriage stop 
plungers, the mechanism for reversing movement 
of the traveling carriage, the throat opening 
mechanism for moving the platen roll from print 
ing position to open throat position and vice 
versa, the mechanism for rotating the platen roll 
to cause the record material to be line-spaced, 
and the mechanism for operating the automatic 
machine releasing mechanism. The automatic 
machine releasing mechanism is not under con 
trol of the carriage control keys but is controlled 
by the Correction keys 369 (Fig. 3) and the con 
trol keys 36 to 380 inclusive, and in addition may 
be controlled by the traveling carriage in prede 
termined columnar positions thereof. Ilikewise it, 
should be remembered that the line-spacing 
mechanism may be rendered effective by the 
traveling carriage in columnar positions thereof, 
and there are many other controls by the travel 
ing carriage Which will be revealed as the de 
Scription progresses. 
Mechanism is provided whereby any desired 

four columnar positions of the carriage may be 
Selected by means of the machine relase bars O, 
f7f, and 72 (Figs. 1 and 3), and these bars may 
also be used to control the line-Spacing mecha 
nism, the column-to-column tabulating mecha 
nism, and the mechanism for moving the platen 
roll from printing position to front feeding posi 
tion and vice versa. 
The framework for the traveling carriage 36 

(Figs. 18A, 18B, and 118) comprises right and 
left outside plates O74 and 0.75 and right and 
left inside plates f C6 and 0.7 secured in fixed 
relationship to each other by the bottom plate 
730 and by an angle bar C78, which bar f0.73 
supports upper and lower rollers 79 and 689, 
which cooperate, respectively, with the top sur 
face of the rail 37 and the lower Surface of a, 
flange thereof to support the front end of the 
traveling carriage 36 for shifting movement. 
Secured to the bottom surface of the plate 730 
(Figs. 18B and 118) is an angle bar 68, which 
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Supports a plurality of upper and lower l'ollers 
f082 and 083, said upper rollers (82 having 
therein V-shaped annular grooves, which coop 
erate with the rounded upper surface of the rail 
f38 to support the traveling carriage for lateral 
shifting movement and at the same time to pre 
vent side displacement of said carriage. The 
rollers 083 cooperate with the lower surface of a 
fiange formed on the rail 38 and, in coopera 
tion with the rollers (080, prevent upward dis 
placement of the traveling carriage 36. 
The rearward edge of the bottom plate 30 

(Figs. 18B, 99, and 118) has thereon gear teeth 
which mesh with a gear 085 secured on the lip 
per end of a shaft (86 vertically mounted for 
rotation in a frame f C87 supported by the end 
frames 39 and li? (Fig. 1), which, as explained 
previously, support the rails 3 and 38 for the 
traveling carriage. The shaft 086 (Figs. 73 and 
75) has, secured on the lower. end thereof. a. 
bevel pinion - 083, which meshes with similar bevel 
reversing gears fe89 and 1898 free on a shaft 
{ 09 journaled in the frame 08. The revers 
ing gears 8S and 930 have cylindrical por 
tions with clutch teeth therein which mesh with 
similar clutch teeth in reversing clutch members 
t is 92 and 893 slidably supported by the shaft 
9 but rotatively connected thereto by means 

of spline cuts in said clutch members in coop 
eration with corresponding splines. On driving 
members G94 and S5 secured on said shaft 
9 f. The shaft, 9 ? (Figs. B and 96B) has se 

cured on the right-hand end thereof a bevel gear 
f 596, which meshes with a corresponding bevel 
gear G9 secured on the upper end of a verti 
cal shaft S98 journaled in the frame 987 and 
connected by a flexible coupling 999 to a welti 
cal shaft G for the hydraulic mechanism, said 
shaft being journaled in a hydraulic device 
framework ) secured to the machine base f32. 
The shaft, has a non-positive fillid coal 

nection to a fillid driving device 82, which is sin 
ilar in every respect to the hydraulic device dis 
closed in the United States Patent No. 2,217.221, 
issued to Jesse R. Ganger, and for that reason 
will be but briefly describad he'ein, 
The cylindrical hydraulic member 2 (Fig. 

7B) has on the lower end thereof a tenon which 
journals in a bushing in the flaine-like casting 
ite , and said member likewise has secured to 
the bottom surface thereof a gear 63, which 
meshes with a gear it4 Secured on the lower 
end of a shaft, f iO5 mounted for vertical rota 
tion in the casting (t. The shaft e5 has se 
cured on the upper end thereof a worm wheel 

6, which meshes with a worm { i GT secured on 
a short horizontal shaft iournaled in the cast 
ing 9 in axial alinement with the armature 
shaft of a motor 9 secured to the base 32 
and connected to said armature shaft, by a flex 
ible coupling ( ; 38. which forms a yieldable driv 
ing medium between said motor 29 and the 
hydraulic device. The hydraulic member C2 
is sibnerged in oil contained in the casting 9. 
said casting forming a reservoir for constantly 
replenishing the oil in said hydraulic member 

2. 
The motor 33 (Fig. 7B), through the gear 

ing and connections described above, drives the 
hydraulic member ; ; 2 in the direction indicat 
ed by the arrow, and, as said inneriber has a fillid 
connection to the shaft C), said shaft is non 
positively driven in the same direction, which 
movement, through the flexible coupling 899, is 
inparted to the shaft 98 and to the bevel gear 

0. 

5 

20 

25 

30 

35 

4. 

65 

the shoulder on the yoke 5. 

BEST AVAILABLE COPY 
86 

fG97, which in turn drives the gear 536 and the 
shaft 094 counter-clockwise, as viewed in Fig. 
7B, and in the direction indicated by the arrows 
in Figs. 75 and 96B. The clutch members 092 
and Q.93 are driven in unison with the shaft 
f09, and, if said clutch member 1092 is con 
nected to the bevel gear 089, the shaft fo86 and 
the gear 085. are driven clockwise, as viewed in 
Fig. 72, to move the traveling carriage 36 (Figs. 
1, 96A, and 96B) in a tabulating, direction, or to 
ward the left. On the other hand, if the clutch 
member-OS3 is in engagement with the bevel 
gear. 099, the shaft (086. and the gear f085 are 
driven counter-clockwise, as viewed in Fig. 72. 
to move the traveling carriage 36 in a return 
direction or toward the right, as viewed in Fig. 1. 
The clutch members f O92 and 1093 (Figs. 72 

and 75) haye, therein annular grooves which are 
engaged by shifting studs if f and -2 secured 
to plates 3 and if 4 yieldingly mounted on the 
bail of a yeke. 5 by means of studs in said 
plates in cooperation with corresponding parallel: 
slots in said bail, said plates 3 and fift 4 being 
urged toward each other by a spring ft 0, which 
forms a flexible connection, therebetween. The 
yoke f 5 has, in upturned arms, thereof, bush 
ings which freely, engage the shaft (091, and the 
bail of said.yoke has secured thereto upwardly 
extending arms 6 and if I having therein par 
allel slots which, in cooperation with screw studs 
threaded in the frame 987, support said yoke 

5 for lateral shifting movement. A spring 
f 18 (Figs. 72 and 75) urges the yoke 15 toward 
the right, as viewed here, to normally maintain 
a shoulder on the right-hand end-thereof in con 
tact with the tooth of a pawl 9, which nor 
mally restrains said yoke against the action of 
said spring 18 to maintain the clutch member 
1092 in mesh with the driving gear 089, to drive 
the traveling carriage in a tabulating direction. 
The pawl if 9 is pivotally mounted on a stud 20 
in the frame. 1081, and a spring f2 urges said 
pawl counter-clockwise, as viewed in Fig. 72, to 
maintain the tooth thereon in engagement with 

An angular sur 
face. 22 of the pawl 9 cooperates with an 
upturned extension of a pitman f 23, the right 
hand end of which is slotted to receive a stud in 
the frame foe. and the left-hand end of which is pivotally connected to a lever 24 pivotally 
mounted on a stud 25 in the frame 037. 
When the traveling carriage reaches the ter 

minus of its moyement while traveling in a tabu 
lating direction, a reversing projection f 27 (Figs. 
72 and 99), secured on the bar 1981, engages a 
notched portion of the forward end of the lever 
24 to rock said lever clockwise, as viewed in 

Fig. 72, against the action of a spring 26, which 
is tensioned to maintain said lever in an equal 
ized or central position, as shown here. 
Clockwise movement of the lever 24 shifts the 

pitman 23 toward the right (Figs. 72 and 75), 
causing the formed extension thereon, cooperat 
ing with the angular nose f 22 of the pawl if 9. 
to rock said pawl clockwise against the action of 
the spring ff2 to disengage the tooth on said 
pawl from the shoulder on the yoke f { 5 to re 
lease said yoke to the action of the spring 8, 
which immediately shifts said yoke toward the 
right, as viewed here. Shifting the yoke f : 5 
toward the right (Fig. .75) disengages the clutch 
member 992 from the teethin the gear 089 and 
simultaneously engages the teeth of the clutch 
member 093 with the teeth in the gear 1090 to 
cause the shaft. 086 and the gear 1085 (Fig. 72) 
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to be rotated counter-clockwise, as viewed here, 
to drive the traveling carriage in a return direc 
tion. 
As the projection ff27 moves beyond the end of 

the lever 24, the body of said projection strikes 
a fixed stop ff28 (Figs. 18B and 99) to positively 
terminate tabulating movement of the traveling 
carriage, in case the reversing mechanism, ex 
plained above, does not function soon enough to 
terminate such movement prior thereto. Upon 
return movement of the traveling carriage, the 
projection 27 (Fig. 72) by-passes the lower end 
of the lever 24, due to the action of the spring 

26, which, as previously explained, maintains 
said pawl in a neutral position, as shown here. 
When the traveling carriage 36 reaches the 

terminus of its movement while traveling in a 
return direction, a depending projection f 29 on 
a left-hand margin stop (Figs. 18B and 72) en 
gages the forward end of a pawl 30 free on a 
stud f 3 supported by the frame 087 and rocks 
said pawl counter-clockwise against the action of 
a spring 32, tensioned to maintain said pawl 
in an intermediate or neutral position, as shown 
here. Counter-clockwise movement of the pawl 
30 causes a rearward extension thereof, in co 

operation with a stud f 33 in an arm 34 se 
cured on a shaft f35 vertically supported for 
rotation by the frame fo87 and a top plate f 36 
(Figs. 96A and 96B) secured to said frame 1087, 
to rock said arm and said shaft f 35 clockwise, 
as viewed in Fig. 72. The shaft f35 is rocked 
clockwise, as explained above, against the action 
of a spring 37, tensioned between the top plate 
f f36 and a crank f 38 secured on said shaft 35. 
Also secured on the shaft 35 (Figs. 72 and 

73) is an arm f 39, a stepped surface on the end 
of which cooperates with an upturned ear 40 
on a latch disengaging arm 4f pivotally and 
shiftably mounted by means of a stud f42 there 
in, which engages a slot in the lower arm of a 
yoke 43 free on a stud 44 supported by the 
frame fo87 and the top plate 36. A spring 
t 45, tensioned between the yoke 43 and a yoke 
latch f f 46 free on the shaft f35, urges said latch 
clockwise, as viewed here, to normally maintain 
the tooth thereon in engagement with a projec 
tion f47 on the lower arm of the yoke f 43 to 
normally restrain said yoke against clockwise 
movement under influence of said spring 45. 
The upturned ear i? 40 on the arm 4f (Fig. 73) 
extends through an L-shaped slot 48 in the 
latch f 46, and normally said ear is engaged by 
the outward step on the arm f 39 and is retained 
forwardly in the enlarged portion of said - 
shaped slot 48 against the action of a Spring 
f49 tensioned between said arm f f4 and the 

lower arm of the yoke 43, the action of which 
spring is overcome by the spring 37. 

Clockwise movement of the shaft f 35 and the 
arm 39 (Figs. 72 and 73), under influence of 
the left margin stop f 29, as explained above, 
permits the arm 4 to move rearwardly under 
influence of the spring 49 until the upturned 
ear 40 strikes the rearward wall of the L 
shaped slot 48, whereupon the outward step 
on said arm 39 is disengaged from said ear 40 
to permit the spring 49 to rock said arm f4 
Counter-clockwise to move the ear 40 into the 
right-hand or narrow branch of the slot f48. 
When the projection f 29 moves beyond the 
pawl 30, the shaft 35 and the arm f 39 are 
immediately released to the action of the spring 

37, which returns said shaft and said arm 
counter-clockwise, causing the inward step on 
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said arm 39, in cooperation with the ear 40, 
to shift the arm f 4f forwardly against the ac 
tion of the spring f 49. Forward movement of 
the arm f4 causes the ear f 40 to engage the 
forward Wall of the narrow branch of the slot 
f 48 to rock the latch 46 counter-clockwise 
against the action of the spring 45 to disengage 
the tooth of said latch from the projection (47, 
to release the yoke f 43 to the action of said 
spring f45. 
The arms of the yoke 43 (Figs. 72 and 73) 

support axially alined shifting studs 50, which 
engage an annular groove in a clutch member 
f f5f having tenons which engage clutch cuts in 
a driving member f 52 secured on a shaft 53 
journaled in the frame 087. Thus the clutch 
member 5 is mounted to revolve in unison 
with the shaft 53 but is also shiftable hori 
Zontally thereon. The shaft 53 (Fig. 7B) has 
secured on the right-hand end thereof a bevel 
gear 54, which meshes with a companion gear 

55 secured on the upper end of a vertical shaft 
f 56 journaled in the frame f O87 in axial aline 
ment With the shaft fo5 and connected thereto 
by a flexible coupling 57. The train of mecha 
hism described above connects the shaft 53 to 
the continuously running motor O9, and said 
shaft 53 is continuously rotated in a clockwise 
direction, as viewed in Fig. 7B, thereby. 
Clockwise movement of the yoke f f 43 (Figs. 

72, 73, and 74) after the latch 46 has been 
disengaged from the projection f47, as ex 
plained above, causes the studs 50, in coopera 
tion with the annular groove in the clutch mem 
ber 5, to shift said member toward the left 
to engage the clutch teeth therein with corre 
sponding teeth in a drum f60 integral with a re 
storing cam 6 and a helical cam 62, all of 
which are free on the shaft f 53. This causes 
the drum 60, the cam 6, and the helical cam 

62 to revolve in unison with the shaft if 53, 
whereupon said helical can, in cooperation with 
a stud 59 secured in the arm f f l (Figs. 72 and 
75), shifts said arm and the yoke f 5 toward 
the left to disengage the teeth of the clutch mem 
her C93 from the gear f0.90 and to simultane 
ously engage the teeth of the clutch member 092 
with teeth in the gear 089 to reverse the direc 
tion of movement of the traveling carriage and 

50 thereby cause said carriage to be moved in a 
tabulating direction. After the yoke if f 5 is re 
stored to its left-hand position, the pawl 9 
Figs. 72 and 75) becomes effective to latch said 
yoke in its left-hand position. 
The parts i? 60, i? 6 f, and 62 (Figs. 72 and 

74) are normally retained in home position by 
means of a notch in the cam f6, in cooperation 
with a roller 63, mounted on an arm f f 64 free 
on a rod 65 supported by the frames 08, and 
urged counter-clockwise by a spring f 66 to nor 
mally maintain a rearward extension thereof in 
engagement with a finished surface on the frame 
087. When the clutch member 5 is engaged 

with the teeth in the drum i? 60, as explained 
above, clockwise rotation of Said drum and con 
nected parts, as viewed in Fig. 74, moves the 
notch in the periphery of the can 6 away 
from the roller f63 to rock the arm 64 clock 
wise to tension the spring f 66. After the parts, 
including the cams 6 and 62, have neared 
the completion of one revolution, the angular 
notch in the periphery of the cam 6, in co 
operation with the roller 63 and under influ 
ence of the spring-tensioned arm f 64, acceler 
ates the final movement of Said parts to cause 
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them to revolve faster than the shaft 53, 
whereupon the angular surfaces on the rearward 
edges of the clutch teeth in the drum f 60, in 
cooperation with the similar surfaces on the 
clutch in the member ? 51, shift said member to 
Ward the right, as viewed in Fig. 72. 
Cockwise movement of the yoke f 43 (Figs. 72 

and 73) when the atch 43 is disengaged fron 
the projection 4 thereof, as explained above, 
causes a downwardly extending ear 6 on Said. 
yoke to engage the arm 4 and carry said arm 
clockwise in unison therewith to move the bent 
over ear 40 thereon out of the narrow branch 
of the L-shaped slot 48 into the wide portion 
of said slot to permit the spring f 45 to return 
the tooth of the latch ft 46 into the path of the 
projection 47 and to permit the outward step 
on the arm 39 to again engage said ear 40 
to retain the arm in its clockwise or normal 
position, as shown in Figs. 72 and 3. As the 
clutch member 5 (Fig. 72) is shifted toward 
the right by the accelerated movement of the 
dian S9 under influence of the arm if f 64 and 
the spring 66 (Fig. 74), said clutch member 
i is carries the yoke 43 counter-clockwise in 
unison therewith to cause the projection 47 
{Fig. 73) to by-pass the tooth of the pawl 46, 
whereupon said pawl latches over said projec 
tion to retain said yoke and the clutch member 
is in disengaged position, as shown in Fig. 72. 
he roler f 63 (Figs. 72 and 74), in cooperation 

with the notch in the can 6, retains said can, 
the drin 60, and the helical can 62 in the 
positions shown here. 
When the left margin stop 29 (Figs. 18B and 

72) moves beyond the pawl 39, said stop co 
operates with the fixed stop 28 in exactly the 
same manner as explained for the right margin 
stop 27, to obstruct excessive return movement. 
of the traveling carriage in case the reversing 
mechanism fails to function fast enough to check 
said return movement beforehand. The projec 
tion f 29 of the left margin stop, due to the ac 
tion of the spring f 32 (Fig. 72), by-passes the 
lower end of the pawl 33 upon tabulating move 
rinent of the traveling carriage when said projec 
tion is in a position beyond said pawl, as ex 
plained above. 

It is to be understood that the left margin, 
pawl 33 (Fig. 72) becomes effective when the 
traveling carriage has been returned to a posi 
tion beyond the range of the Column Selecting 
keys (73 (Fig. 3) or when the Left Margin key 
; C86 is depressed and retained depressed to hold 
the stop plungers out of the path of the columnar 
stops. Likewise the right margin lever 24, be 
comes effective when the traveling carriage is 
tabulated to a position beyond the control of the 
column selecting keys 070, or when the Tabulat 
iing key is is depressed and retained depressed 
to hold the stop plungers out of the path of the 
columnar stops, to cause the traveling carriage 
to be moved to its extreme tabulated position. 

Tabulating stop mechanism. 
EReferring to Figs. 80, 81, 98, and 18B, One of 

the control blocks 22 is located in each columnar 
position of the traveling carriage, and each of 
said blocks has a depending stopping lug 33, 
which cooperates with two sets of stopping 
plungers 78 and f : 7 :, 72 and 13, mounted 
for vertical sliding movement in slots in lami 
nated plates if i Inounted on two studs 5 Se 
cured in a plate 76 carrying three Spacing studs 
| it, which are secured by screws to the rear rail 
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38. for the traveling carriage. By referring to. 
Fig. 98, it will be noted that the outside edges of 
the stop plungers T0 to 73 inclusive are ta 
pered to permit the rounded edges of the stop 
lugs 33 to ride over said plungers when the trav 
eling carriage is moving eitherin a tabulating di. 
rection or in a return direction. The front set 
of stop plungers to and f has, in the lower 
ends thereof, slots engaged by fingers on the left 
hand, ends of levers f 18 and f 19, respectively, 
and the rear set of plungers ff2, and, if 3 (Figs. 
80 and 93) has similar slots engaged by fingers 
on similar levers 80 and f 8f, allhof... which le. 
vers are pivotally mounted on the central one of 
the studs t. Springs 82 (Fig. 98), tensioned. 
between hooks on the levers 8 to 8 inclu 
sive, and fingers formed on a downward, exten 
sion of the plate 16, urge said levers clockwise 
to normally maintain the plungers associated. 
therewith in their upward positions and to nor 
mally maintain the right-hand ends of saidle 
vers 18 and f 19 in contact with the top edge 
of a tabulating, control bar if 83. Likewise, the 
springs 82. (Figs. 80 and 98) for the levers. 80. 
and f {8, maintain the right-hand, ends of said 
levers in contact with the top surface of a tabu 
lating control bar 84. 
The bar 83 (Fig. 85) has slidably mounted, 

thereon a slide 85 having a slot in the upper. 
end through which extend the right-hand ends 
of the levers if T 8, and f 79. The bari 84 (Figs. 
51, 77, and 80) has slidably mounted thereon a 
slide 86, having in the upper end a slot through 
which extend the right-hand ends of the levers 
| 80, and 8. The slide? 85. (Fig. 85) is slid 
ably mounted on the bar 83, by means of paral 
lel slots therein, in cooperation with studs 8. 
and 88 secured in said bar 83, saidslidehav 
ing therein a clearance slot which straddles, a 
stud 89, which, together with a companion stud. 

90, engages parallel slots in the bar. 83 to 
support said bar for vertical shifting movement. 
The studs 89 and 90, are (Eigs. 7A and 7B). 
supported between a plate. If 9 and the right. 
frame 30, said plate 9 being secured in fixed 
relationship to said frame by means of studs con 
nected therebetween and by means of upward 
extensions of the base f32, to which said, plate 
f 9 is secured. The studs if 89 and 90 (Fig. 
77), also support the tabulating control bar? (84. 
for vertical shifting movement in exactly the 
same manner as they support the bar fa3. 
The bars 83 and 84 (Figs. 79.85, and 125) 

have, respectively, rearward extensions. 92, and 
f 93, which cooperate with a stud 94 in an 
arm i? 95 free. on the stud i? 89. The arm 95 
has a finished surface which cooperates with a 
stud 96 in an arm 97 secured on a shaft. (98. 
(Figs. 96A and 96B) journaled in the frame 08. 
Secured on the left-hand end of the shaft 98. 
is a cam lever if 99. (Fig. 85) carrying rollers 
f20t, and 202, which cooperate, respectively, 
with the peripheries of companion plate cams 
(203, and 294 free on the shaft 53 and having 
integral therewith a drum 205 (Fig.86) having 
clutch teeth which cooperate with corresponding 
clutch teeth in a clutch member f2O6 (Fig. 96A) 
slidably supported on the shaft if 53.but rotatable 
in unison therewith. The clutch member 206, 
is operated by a shiftable yoke. 20, and this 
clutch mechanism for lifting the tabulating stop 
plungers is similar in every respect to and func 
tions in exactly the same manner, as the clutch. 
mechanism shown in Fig. 72 for restoring the 
reversing yoke f l 5. However, there is a slight 
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difference in the method by which the two clutch 
mechanisms are engaged and disengaged, and 
this difference will be explained in connection 
With FigS. 86 and 96A. 
The yoke 207 for operating the clutch mem 

ber 206 is rotatably supported by a vertical stud 
f200, in turn supported by the frame fo87 and 
the top plate f 36. One arm of the yoke 207 
has a forward projection 208, which is engaged 
by the tooth of a latch 209 free on a shaft 
20 journaled in the frame 08 and the top 

plate 36. A spring 2ff, tensioned between one 
arm of the yoke 207 and the latch 209, urges 
said parts clockwise to normally maintain the 
latch in engagement with the projection 208. 
The latch . 209 has therein an L-shaped slot 
122, through which extends an upward projec 
tion 2 3 of a latch disengaging arm 24 piv 
otally and shiftably mounted on one arm of the 
yoke 207 by means of a stud therein which en 
gages a slot in said arm of Said yoke. A Spring 
f2 5 is tensioned between the arm 2 4 and one 
arm of the yoke 207 to urge said arm f24 coun 
ter-clockwise and at the same time to urge said 
arm rear Wardly to normally maintain said arm 
as shown in Fig. 86. The upward projection 
f223 (Figs. 86, 96A, and 96B) of the arm f 24 
cooperates with a latch disengaging pawl 26 
secured on the shaft f2O. Also secured on the 
upper end of the shaft 20 is an arm 27 con 
nected by a link 28 (Fig. 96A) to a crank f29 
Secured on a shaft 220 journaled in the frame 
087. A spring 22, tensioned between the arm 
f2fT and the plate 36, urges said arm, the 
shaft 2 0, and the pawl 26 clockwise to nor 
mally maintain said parts in normal positions, 
as ShOWn here. 
When the shaft 220 is operated in a manner 

to be destcribed presently, the shaft f2O (Figs. 86 
and 96A) and the pawl 26 are rocked counter 
clockwise against the action of the spring 22, 
causing said pawl, in cooperation with the up 
ward projection f2 f3, to shift the arm f24 for 
wardly against the action of the spring 25, and, 
as the upturned projection 23 is in the narrow 
portion of the L-shaped slot 22, the latch 209 
is rocked counter-clockwise in unison thereWith 
to disengage the tooth of said latch from the 
projection 1208 of the yoke f 20l. This releases 
the yoke 207 to the action of the spring 2, 
which immediately shifts said yoke clockwise to 
engage the teeth of the clutch member 206 with 
the corresponding teeth in the drum 205 to drive 
said drum and the cams f2O3 and 204 one rev 
olution clockwise, as viewed in Fig. 85. 

Rotation of the cams 203 and 204 rocks the 
lever if 99, the shaft f 98, and the arm 97 first 
clockwise and back to normal position, which 
movement, by means of the stud f 96 (Fig. 79) 
rocks the arm 95 first counter-clockwise, caus 
ing the stud 94, in cooperation with the ex 
tensions 92 and 93 on the bars 83 and 84, 
to shift said bars upwardly. Upward movement 
of the bars 83 and 84, by means of the cor 
responding levers 78 to 8, inclusive (Figs. 80 
and 98) shifts the corresponding Stop plungers 
f f l O to f13 inclusive downwardly out of engage 
ment with the lug 733 on the block 722 to release 
the traveling carriage for movement either in a 
tabulating direction or in a return direction. 

Clockwise movement of the yoke 207 (Fig. 86) 
to engage the clutch mechanism, when the latch 
209 is released as explained above, causes a 
downward projection 222 on the lower arm of 
Said yoke to engage the arm 24 and rock said 
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arm clockwise against the action of the spring 
25 to move the upward projection 2 3 thereon 
Out of the narrow branch of the slot 22 and 
into the enlarged branch of said slot, to permit 
the Spring 2 to immediately return said latch 
209 clockwise to a position where the tooth 

thereon will be in the path of the projection 
208. When the cams 203 and 204 and the 
drum 205 (Figs. 85 and 86) near the end of 
their clockwise revolution, a camming projection 
f223 on the periphery of said drum engages a 
flattened stud 224 secured in the upper arm of 
the yoke 207 and rocks said yoke counter-clock 
wise against the action of the spring f2ff, to 
cause the projection f 253 to by-pass the tooth 
of the latch 209, whereupon said latch becomes 
effective to retain said yoke and the clutch mem 
ber 206 (Fig. 96A) in disengaged position. 
The cams 203 and 204 and the drum (205 

are assisted to and retained in home position by 
means of a notch in a locating disk 225 (Fig. 
96A) integral with said cams and said drum, in 
Cooperation with a roller secured on a spring 
pulled locating lever 226, which is similar to 
and operates exactly like the lever 64 shown 
in Fig. 74 and explained above. The locating 
lever 226 (Figs. 86 and 96A) positions the drum 
205 so that the camming projection f 223 there 
on is beyond the flat Surface on the stud 224 so 
as not to interfere with clockwise engaging move 
ment of the yoke f 207, when the latch 209 is 
again disengaged in the manner explained above. 
After the traveling carriage has been moved to 

the selected columnar position, the pawl 2: 6 and 
the shaft 20 are restored clockwise to normal 
position, in a manner to be described presently, 
thus permitting the Spring 25 to restore the 
arm 2A4 rearwardly and counter-clockwise to 
again engage the upward projections 23 on said 
arm with the narrow branch of the slot f2t2 
So that operation of Said shaft f20 and said 
pawl 26, in the manner explained above, will 
again disengage the latch 209 to disengage the 
stop plungers. 
The tabulating bar f 84 (Figs. 51, 77, and 85) 

has pivotally mounted thereon at 228 a pawl 229 
having an angular surface 230, which is nor 
mally maintained in contact with the rod 89 by 
a Spring 23, which urges said pawl in a clock 
Wise direction. A downward extension of the 
pawl 229 is arranged to cooperate with a square 
Stud 232 in the forward end of an arm 233 free 
on the rod 89 and urged counter-clockwise by 
a Spring 234 to normally maintain a downward 
extension 235 thereof in contact with the upper 
edge of a horizontal extension of a tabulating 
control arm 236. Another extension f 237 (Fig. 
77) of the arm 233 is arranged to cooperate 
with the rounded upper edge of the bail of a yoke 
238, which, together with a return control arm 
239, which is a right-hand companion to the 
arm 236, cooperates with the bars f 83 and 
84 in a manner to be described later, to con 

trol the tabulating and return movement of the 
traveling carriage. The companion arms 236 
and 239 (Figs. 80, 81, 83, 84, and 88) have se 
cured therein corresponding hubs which are free 
on a rod f240 secured between a plate 241, in 
turn Secured to the right totalizer frame 34 and 
the machine base, and a bracket 242, in turn se 
cured to the plate 9 (Fig. 7B). The hubs for 
the arms 236 and 239 (Figs. 80, 81, and 83) 
fit between parallel arms of the yoke 238, which 
arms are in turn pivotally mounted on the rod 
f240. 



BEST AVAILABLE COP’. 
2,442402 

93 
An adjusting screw. 243 extends between the 

parallel arms of the yoke, 238 and is free in the 
right arm and threaded in the left arm to form 
a brace between said parallel arms and to pro 
vide a means of adjusting said arms laterally So 
that the hubs for the arms 238 and 239 will 
fit snugly therebetween to form a framework 
(248 of the three members 236, 238, and 239, 
which framework is shiftable laterally on the rod 
240. A lock nut cooperates with a threaded por 

tion of the screw 243, which extends through 
the right arm of the yoke 238 to secure. Said 
screw-in-adjusted position. 
The parallel arms of the yoke 238 have se 

cured on the inside surfaces thereof studs 244 
and . .245. (Figs. 80, 81, and 83), which engage 
slots in similar right and left arms Secured to 
opposite ends of a sleeve 246 and so spaced 
thereby as to fit snugly between the inside Sur 
faces of said parallel arms of Said yoke 238. The 
sleeve. 248 fits freely on a rod 247 supported by 
the plate 241 and the bracket f242 and, together 
with..said yoke 238 and the arms f236 and 239, 
forms. shiftable framework while is positionable 
laterally under, influence of the traveling car 
riage: as it is moved to its various. columnar po 
sitions, as will be explained presently. 
The sleeve 246 (Figs. 80 and 81) has annular 

teeth, 249, cut therein, which cooperate with the 
teeth in a segment 250 secured on one end of a 
short shaft 25 journaled in a bushing 252 se 
cured in the plate 76. Secured on the opposite 
end of the shaft 25 is another gear Segment 
1253, which meshes with rack teeth cut on the 
lower edge of a bar. 254 supported for horizon 
tal. shifting movement by means of parallel slots 
1255 and 256 therein, in cooperation with corre 
sponding studs secured in the plate 16. The 
left-hand end of the bar 254 (Figs. 80 and 81) 
has rack teeth which mesh with a pinion 25 in 
tegral with an indexing gear 258 secured on a 
stub shaft 259, opposite ends of which are jour 
naled in the plate 76 and the front One of the 
laminated plates. 74 for supporting the tabulat 
ing stop plungers. It will be noted, by observing 
Fig. 80, that the pinion f 257, the gear 258, and 
the shaft 259 are located centrally in relation 
to the space formed between the right- and left 
hand stop plungers T0 to 13 inclusive, Said 
space being provided for the stopping lugs 733 
(Fig. 81) on the control blocks 122 to locate the 
traveling carriage in its various columnar posi 
tions. 
The teeth of the gear 258 are arranged to be 

engaged by the fiatted studs 732 in each of the 
control blocks 722, and, as the traveling carriage 
moves from one columnar position to the next, 
the outgoing stud 732 indexes the gear 258 one 
half-tooth space and the incoming stud 132 con 
pletes the indexing movement by indexing Said 
gear another half-tooth space, as will be under 
stood from a comparison of Figs. 81 and 82. 
When the traveling carriage is located in Col 
umnar position by the lug 133 in cooperation with 
the stop plungers 70 to 13, the correspond 
ing stud 732 will be engaged with teeth of the 
gear (258, as shown in Fig. 32, to locate and re 
tain said gear and connected parts in indexed po 
sition. A retaining bar 260 (Figs. 81 and 82), 
slidably mounted on the inside face of the plate 

76, is urged toward the left by a Spring 26 to 
maintain a tooth-engaging portion thereof in 
yielding engagement with the teeth of the gear 
(258; to retain said gear and connected parts 
in proper position when the traveling, carriage. 
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is moving from one columnar position to another 
and the studs T32 are disengaged from the teeth 
of Said gear, as shown in Fig. 81. As the trav 
eling carriage moves from one columnar position 
to the next when traveling either in a tabulating 
direction or in a return direction, the studs 732, 
in cooperation with the teeth of the gear 258 
(Fig.S. 81 and 82) index the framework 248, com 
prising the tabulating and return control arms 
236 and 239 and the yoke f 238, one step for 

each columnar position through which the trav 
eling carriage passes, and in the same direction 
as that in which the traveling carriage is mov 
ing, so that said framework 248 is always posi 
tioned in relation to the columnar position of the traveling carriage. 
As presently constructed, the maximum ca 

pacity of the traveling carriage is ten columnar 
positions. However, it is merely a matter of me 
chanical skill to increase the columnar capacity 
of the traveling carriage, and this may be done 
without departing from the spirit and scope of 
the present invention. 
The right and left arms of the yoke 238 (Fig. 

84), as observed from the rear of the machine, 
extend through clearance openings. 262 and f263 
in the bent cover portions of the arms 236 and 
f239, and the arm. 239 carries a stud. 264 (Figs. 
85 and 88), which extends through a slot f 265 in 
the arm 236. The opening 263 permits move 
ment of the yoke 238 while the arm f 239 re 
mains stationary. However, the opening 262 is 
arranged to be engaged by the upper edge of the 
right-hand arm of the yoke 238 when said yoke 
is lifted upwardly to effective position, as will be 
explained presently. Therefore the yoke 1238, 
which is always rocked upwardly when the 
traveling carriage is moved from one columnar 
position to another, always carries the arm f 236 
upwardly in unison therewith. When the tabu 
lating arm 238 moves upwardly, the slot 265 
therein (Fig. 88) provides clearance for the stud 
f264; consequently the return arm 239 remains 
Stationary. However, when the return arm f 239 
is moved upwardly, as will be explained presently, 
the stud f 264 therein, in cooperation with the 
upper edge of the slot 265, lifts the tabulating 
arm 236 upwardly in unison therewith. The 
reason for the above operating connections be 
tWeen the arms. 236 and 239 and the yoke 238 
Will become clear as the specification progresses. 

Referring to Figs. 84 and 85, the lower edges 
of the arm 239 and the bail of the yoke f 238 co 
operate with a left margin lifting lever, 266, and 
the lower edges of the arm 236 and the bail of 
the yoke 238 cooperate with ten column select 
ing levers 267, which are connected to the cor 
responding column selecting keys (OTO (Fig. 3) 
and, together with the left margin lever 26S, are 
rotatably supported by a stud 263 extending be 
tween the plate f9 (Fig. 7B) and the right 
frame 30. The lever 266 has in the lower end 
thereof a stud f269 (Fig. 85), which engages a 
vertical slot in the rearward end of a link 270, 
the forward, end of which is pivotally connected 
to an arm 2 free on a rod f 272 extending be 
tween the plate 9 and the right frame 30. A 
link 23 pivotally connects the arm 27 to a 
lever 274 free on a rod 275 likewise supported 
by the plate 9 and the right frame 30. A 
connecting wire 276 connects the lever 274 to 
the light-hand end of the Left Margin key lever 
f066, which lever is pivoted on a stud 277 sup 
ported by a plate 278 (Fig. 7A) secured between 
the right frame if 30; and the left frame- 3: A 
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spring 279 (Fig. 85) urges the arm 27 and the 
evers 266 and f274 counter-clockwise to main 
tain these parts in their normal or home posi 
tions, as shown here. 
The levers 26 (Figs. 85 and 88) are connected 

to their respective column selecting keys follo by 
a linkage similar to that shown in Fig. 85 for the 
Left Margin key 066, and the linkage between 
the corresponding One of said levers 267 and the 
Deposit key - 070 is shown in Fig. 90. The lever 
f 26i for the Deposit key OTO has, in the lower 
end thereof, a stud which engages a vertical slot 
in a link 280, the forward end of which is piv 
otally connected to an arm f28 free on the rod 
272. A stud in the arm 28 engages a slot in 

the lower end of a link 282, the upper end of 
which is pivotally connected to a lever 283 free 
on the rod 275. The lever 283 is connected by 
a connecting wire 284 to the right-hand end of 
the lever portion of the Deposit key follo, which 
is free on the stud 277. A series of stop bars 
1285 (Fig. 90) cooperate with the rearward ends 
of the levers 283 to prevent the clockwise move 
ment of more than one of said levers at a time 
and thereby prevent the depression of more than 
one of the column selecting keys follo at one 
time. A spring 286 urges the arm 28, the 
levers, 267 and 283 counter-clockwise to nor 
mally inhaintain said parts in their normal posi 
tions, as shown here. The slot in the rearward 
end of the link f280 (Fig. 90) permits said link 
to be readily disconnected from or connected to 
the stud in the lower end of the lever 26, and 
the enlarged portion of the slot in the lower end 
of the link 282 permits said link to be easily dis 
connected from or connected to the stud in the 
arm 28i, and the loop in the lower end of the 
wire 234 permits said wire to be disconnected 
from or connected to the stud in the lever 283 
to facilitate the disassembly or assembly of these 
parts. a 

Depression of the Deposit key O70 (Figs. 3, 77, 
88 and 90) rocks the lever 283 clockwise, which 
movement, through the link 282, the arm 28, 
and the link 280, is transmitted to the lever 267, 
to rock said lever also clockwise, Clockwise 
movement of the lever 26 causes an angular 
canning surface 287 on the upper end thereof, 
in cooperation with the tooth-like lower edges 
f 288 and 289, respectively, of the bent-over por 
tion of the arm 236 and of the bail of the yoke 
f 238 to rock said arm and said yoke Counter 
clockwise. When the canning surface 28 
moves beyond the lower edge 288 of the arm 
236, said edge 288 drops behind a shoulder 
formed on the upper end of said lever 267 to 
lock said lever and connected parts, including 
the Deposit key OO, in their operated positions. 
Counter-clockwise movement of the arm 236 
(Figs. 77 and 88) causes the upper edge of the 
bent-over portion thereof, in cooperation with 
the extension 235 of the arm 233, to rock said 
arm clockwise against the action of its spring 
234. Clockwise movement of the arm f 233 (Fig. 

88) causes the square stud 232 therein, in coop 
eration. With the forward extension of an arm 
i2S 0, free on the rod 89, to rock said arm clock 
Wise in unison thereWith. 
The arm 290 has pivotally connected thereto 

the upper end of a bar 29 carrying a flattened 
stud 292, which engages a slot in the upper end 
of an arm 293 free on the rod 268 and connected 
by a rod 294 to a companion arm 295 (Fig. 
85) also free on the rod 268. A spring 300, 
tensioned between the arm 290 and the bar 29, 
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urges said arm counter-clockwise to normally 
maintain the forward end thereof in engagement 
with the stud 232 and urges the arm 293 also 
counter-clockwise to normally maintain the rod 
f294 in contact with the levers (267 for the col 
unn Selecting keys and the ever 266 for the 
Left Margin key. 
Clockwise movement of the arms 233 and 290 

(Figs. 77 and 88), under influence of the arm f 236, 
as explained above, moves the stud 292 down 
wardly into the path of an upward extension 296 
of an arm 297 free on the rod 268 and connected 
by a link 298 to a crank f299 secured to the shaft 
220. This movement of the stud 292 into the 

path of the upward extension 296 occurs before 
any appreciable movement has been imparted to 
the rod 294 (Fig. 88) by clockwise movement of 
the lever 267. However, continued clockwise 
movement of said lever 26, after the stud 292 
has been moved into the path of the extension 
(296, rocks the arm f 297 clockwise, which, 
through the link 298, rocks the crank 299 and 
the shaft f220 clockwise in unison therewith. 
Clockwise movement of the shaft 220, through 
the link 28 (Fig. 96A), rocks the arm 27 and 
the shaft 20 counter-clockwise, as viewed here 
and as viewed in Fig. 86, to cause the pawl f26, 
in cooperation with the bent-over extension 23 
of the arm f24, to disengage the latch 209 from 
the projection 208 of the yoke 207, to cause the 
clutch mechanism for the cans 203 and 204 
(Fig. 85) to become effective. Revolution of the 
cams 203 and 204 (FigS. 79 and 85) rocks the 
lever f 99, the shaft 98, and the arm 97 first 
clockwise, causing the stud 96 to rock the arm 
95 counter-clockwise. Counter-clockwise move 

ment of the arm 95 causes the stud if 94, in 
cooperation with the extensions 92 and 93 
of the bars 83 and 84, to shift said bars up 
Wardly in the manner explained earlier herein. 
Upward movement of the bar 84 (Fig. 77) with 
draws the angular surface 230 on the pawl 229 
from the stud 89 to permit the downward ex 
tension of Said pawl to latch Over the square stud 
f232, when the bar 84 reaches the extent of its 
upward movement, to latch said bar in its upward 
position. 
Upward movement of the bar 83 (Fig. 125) 

withdraws an angular surface 303 in an opening 
in a pawl 304, pivotally mounted on said bar, 
away from the stud 89 to release said pawl to 
the action of a spring 305, tensioned to urge said 
pawl clockwise. When said bar 83 reaches the 
extent of its upward movement, a surface 306 on 
the pawl f304 moves over the upper edge of the 
bail of the yoke 238 to latch said bar if 83 in its 
upward position. 
Upward movement of the bars 83 and 84 

(FigS. 80 and 98), as explained previously, shifts 
the corresponding stop plungers ff0, 7, 72, 
and 73 downwardly out of engagement with the 
Stopping lug 33 to release the traveling carriage 
for movement under influence of the hydraulic 
driving mechainsm. By referring to Figs. 88 and 
90, it will be recalled that the bail of the yoke 
f 238 is shifted upwardly by clockwise movement 
of the lever 267 at the same time the arm 236 
is shifted upwardly and is retained in that posi 
tion when the lower edge 288 of said arm 236 
drops behind the shoulder on the camming Sur 
face f 287 to retain said lever 267 in its clockwise 
or moved position. N 
When the arms 236 and 239 and the yoke 

238 are positioned laterally, as shown in Fig. 84, 
by the traveling carriage when moved to its ex 
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treme right-hand position, which position corre, 
Sponds to the Pick-Up column of the record sheet 
shown in Fig. 117, an opening 307, formed by 
the interior edges of the arms 236 and 239 and 
a slot 3C8 in the lower edge of the yoke 238, is 
in register with the upper end of the ever 26 
for the Pick-Up key 070, and, as the traveling 
carriage is in this position, depression of the Pick 
Up key will have no lifting effect on the arms 
F 236 and 239 and the yoke 238, consequently 
the traveling carriage will remain immobile. 

Normally the traveling carriage driving mech 
anism (Figs. 72 and 75) is effective to drive the 
traveling carriage in a tabulating direction, and, 
with said carriage in the Pick-Up columnar posi 
tion and the parts 236, 238, and 239 positioned 
as shown in Fig. 84, releasing of the stop plungers 
by depression of the Deposit key 90, as ex 
plained above, will cause the traveling carriage 
to travel in a tabulating direction, or toward the 
right as viewed here. When the slot 38 in the 
lower edge of the yoke 238 noves beyond the 
upper end of the lever 25, for the Deposit key, 
said yoke will drop downwardly, permitting the 
bar f 83 (Fig. 125) to move down Wardly in unison 
there with, thereby permitting the plungers 
and (Figs. 80 and 81) to move upwardly into 
the path of the stopping lug 33 on the control 
block 22 located in the deposit columnar posi 
tion of the traveling carriage, and, in mediately 
thereafter, the inner edge of the lower end of the 
arm 236 moves beyond the ever 25, and said 
arm and the bar 84 (Fig. 7) nove downwardly 
in unison to restore the plungers 2 and S 
into the path of Said lug 33 for the Deposit 
column. r 

The bars 33 and 8 are restored down 
wardly just before the traveling carriage arrives 
in the selected columnar position. Therefore, the 
rounded lower edge of the lug 33 (Figs. 81 and 
82) rides over the tapered upper ends of the 
plungers and 2 to depress said plungers. 
Downward movement of the plungers 270 and 

2 (Figs. 83 and 98) rocks the corresponding 
levers 3 and 3 conter-clockwise against 
the action of the Spring 82 to shift the corre 
Sponding slides 83 and 88 (see also Figs. 51, 
79, and 85) upwardly against time action of their 
corresponding springs S3; and 332 while the 
corresponding bai's 83 and i3A remain in their 
downward positions. Upward novement of the 
Slide 85 (Fig. 51) withdraws a forward exten 
Sion of an arrin 383, pivotally in ounted thereon, 
from a stud in tie b2 85 to release said arm to 
the action of a Spring 3, which rocks said airn 
counter-clockwise to jiaove a square Stud 3 in 
the lower end thereof beneath an extension 32 
on the bail of a yoke 3 3 free on a shaft 34 
(iigs. 73 and 85) journaled in the casting 
for the hydraulic nechanisri. Continued upward 
novelinent of the slide 8 and the airlin 39 
causes tie Square Stud in coceration with 
the extension 32, to rock the yoke 33 clock 
wise. Inasmuch as a left-hand arm of the yoke 
;3 : 3 (Figs. B, 72, 35, 96A, and 96B) is pivotally 
connected by a lighly 35 to a crank 3 6 Secured 
on the right-hand end of a carriage reversing 
shaft 3 journaled in the rearwardly extending 
arms of the frane , cockwise novernent of 
said yoke rocks said Shaft counter-clockwise, as 
viewed in Fig. 85. Also secured on the shaft 37 
(Figs. 72, 73, and 96A) is a crank S 3 pivotaly 
connected by a link 3; 9 to the crank 38, which, 
as previously explained, is Secured to the upper 
end of the vertical shaft 35, and, as a result, 
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counter-clockwise movement of said shaft 3i 
Shifts the link 3.9 forwardly to rock the crank 
38 and the shaft 35 first clockwise, as viewed 

here. Clockwise movement of the shaft 35 and 
the arm 39, which, it will be recalled, is secured 
thereon, Withdraws said arm from the bent-up 
ear 40 of the arm 4 to permit said arm to 
In Ove in the narrow portion 48 of the L-shaped 
Slot in the latch f46, as explained previously. 
As the lug 733. (Figs. 80, 96B, and 98) on th 

control block 22 for the Deposit column rides 
into the Space between the stop plungers, the 
plungers and f T2 are restored upwardly by 
their Springs 82, thereby restoring the sides 
f 85 and 85 downwardly to normal position to 
restore the arm 309 (Fig. 51) also clockwise to 
normal position, as shown here. Restoring down 
Ward movement of the side 86 and clockwise 
movement of the arm 309 release the yoke 33 
and connected mechanism to the action of the 
spring f37 (Figs. 72 and 96A), which immedi 
ately restores the crank f38, the shaft 35, and 
the arm 39 counter-clockwise to normal posi 
tion. Counter-clockwise movement of the arm 
39 causes said arm, in cooperation with the ear 

f : ), to disengage the latch f 46 from the projec 
tion of the yoke 43 (Fig. 73) to render the 
clutch mechanism shown in Fig. 72 effective to 
cause the cam 62 to make one revolution to re 
store the yoke it 5 to its left-hand or tabulating 
position, in case said slide should for any reason 
be in position to drive the traveling carriage in a 
return direction. This is a precautionary meas 
lure which takes place Whenever the traveling car 
riage moves from one columnar position to an 
other while traveling either in a tabulating di 
rection or in a return direction to insure that the 
mechanism shown in Figs. 72 and 75 is normally 
effective to drive the traveling carriage in a tabu 
lating direction in order to effect Such movement 
of the traveling carriage in a minimum of time. 
The side f 85 (FigS. 7B and 85) has mounted 

thereon an arm 329, similar in every respect to 
the arm 309 (Fig. 51) for the slide 86, said arm 
having a square stud 32t, which cooperates with 
an extension 322 formed in the bail of the yoke 
33 to move said yoke in exactly the same man 
ner as explained in connection with said airn 
3.09. 
Obviously, when the lever 26 (FigS. 84 and 90) 

for the Deposit key Of moves into the clearance 
Opening formed between the lower edges of the 
arms 236 and f239, the lower edge 288 of said 
airn 236 moves beyond the shoulder formed on 
the upper end of Said ever 26 to release said 
lever and connected parts to the action of the 
Spring 286, which immediately restores said 
parts, including the Deposit key Oil 9, to normal 
positions, as shown here. As long as the trave 
ing carriage is in the Deposit column, depression 
of the Deposit key 070 will simply rock the lever 
267 back and forth. Without imparting any move 

ninent to the arm 236 or the yoke 238. Conse 
quently the traveling carriage will remain in the 
Deposit column. 
The right-hand arm of the yoke 3 3 (Fig. 7B) 

has, in the upper end thereof, a stud. 323 main 
tained in engagement With a finished surface 
on an arm 324, secured on the shaft f34, by 
a spring 325 tensioned between said arm and 
said upward extension. Also secured Cn the shaft 
234 are identical fingers 326, the tips of which 
cooperate with corresponding diametrically op 
posed plungers 32 free in holes in the casting 

of and extending between the tips of said fin 
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gers and the top surface of a clutch member 
f328 fixed in rotational relationship on the shaft 
f f OO but shiftable axially thereon. A spring 
actuated plunger f335, mounted in a hole in the 
clutch member f328 and retained in place by a 
set screw, cooperates with a corresponding notch 
in the shaft. ff00 to normally maintain the teeth. 
in the lower face of said member 328 out of 
engagement with corresponding teeth in the up 
per face of a corresponding clutch member 329. 
The clutch member 329 is integral with a gear 
f 330 free on the shaft ff00 and meshing with a 
pinion f33f integral with a gear 332 free on a 
stub shaft 333 supported in the casting Of. 
The gear 332 (Fig. 7B) meshes with a gear 334 
secured to the body portion of the hydraulic 
clutch device ff02 and rotating in unison with 
said body portion and the gear ff03. Through 
the reduction train of gearing, the clutch member 
329 is driven substantially slower than the hy 

draulic clutch ff02 and, upon clockwise move 
ment of the yoke 3 f3, when the plungers are 
depressed by the lug on the control block when 
the traveling carriage approaches the selected 
columnar positions, through the spring 325, car 
ries the arm f324, the shaft 34, and the fingers 
f326 clockwise in unison therewith. Clockwise 
movement of the figers f326 depresses the plung 
ers f327 to shift the clutch member 328 down 
wardly to engage the teeth thereof with the teeth 
in the other clutch member f329 to slow down 
the rotative movement of the shaft ft), which 
is acting under influence of the hydraulic clutch 
member ff02. Slowing down the movement of 
the shaft if OO in turn slows down the tabulating 
and/or return movement of the traveling car 
riage to ease the impact of the stopping lugs 733 
(Figs. 80 and 98) with the stop plungers T0 to 
ff 3 inclusive, to reduce noise and to prevent 
possible damage to the parts of the stop mecha 
nism. 
When the stop lug 733 on the control block of 

the traveling carriage locates said carriage in 
the selected columnar position, movement of the 
shaft OO (Fig. 7B) and the clutch member 
t328 is interrupted, and continued movement of 
the clutch member 329 causes the angular lands 
on the clutch teeth in said member, in cooper 
ation with similar angular lands on the clutch 
teeth of the member 328, to shift said member 
f 328 upwardly to disengage the teeth therein 
from the teeth in said member 329. The spring 
pressed plunger f335, in cooperation with the 
notch in the shaft ff00, retains said clutch mem 
ber f328 in its upward position and out of en 
gagement with the clutch member 329. 
The braking device described above functions 

automatically when the stopping lugs 733 (Fig. 
80) depress the right-hand stop plungers 70 and 

72 while the carriage is traveling in a tabulat 
ing direction, or when the stop lugs depress the 
left-hand plungers and f f T3 while the car 
riage is traveling in a return direction, to check 
the movement of said carriage to ease the impact 
of said stopping lugs 733 with the opposite set 
of plungers. 

Column selection during return movement of the 
traveling carriage 

Assuming that the traveling carriage 36 (Figs. 
18A and 18B) is in the Deposit columnar posi 
tion and the framework f 248 (Figs. 81, 83 and 
84) is positioned so that the lower edge of the 
arm f 239 overlies the selecting lever 267 to the 
left of the deposit selecting lever and also over 
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lies the selecting lever 266 for the Left Mal'gin 
key G66, and also assuming that it is now de 
sired to select the Pick-Up column, which is lo 
cated on the extreme left-hand side of the state 
ment slip, depression of the Pick-Up key 97, 
through connections similar to those shown in 
Fig. 90 for the Deposit key, rocks the lever f 267 
for the Pick-Up key clockwise, causing the cam 
ming surface on the upper end thereof, in co 
operation with the lower edge of the bent-over 
portion of the arm 239, to rock said arm up 
Wardly. Likewise the camming surface on the 
upper edge of the lever 267, in cooperation with 
the left-hand portion of the lower edge of the 
bail of the yoke 238 (Fig. 84), shifts said yoke 
upwardly or counter-clockwise, as viewed in Figs. 
85 and 87. Also the stud 264 in the arm f 239, 
in cooperation with the slot 265 in the arm f 236, 
Carries Said arm upwardly or clockwise in uni 
Son. With said arm 239. Upward or counter 
clockwise movement of the arm 239 (Figs. 7B 
and 87) causes the upper edge of the bent-over 
portion of Said arm, in cooperation with an ex 
tension of an arm. 336 free on the rod 89, to 
rock said arm clockwise. Clockwise movement 
of the arm 336, by means of a link f337 pivot 
ally connecting said arm to a companion arm 
f338 free on a stud 339 secured-in the frame 
08, rocks said arm (338 counter-clockwise 

against the action of a spring 340 tensioned be 
tween a downward extension of Said airn and the 
link 337. Counter-clockwise movement of the 
arm 338 (Figs. 72 and 87) causes a spring-pulled 
by-pass pawl 34, pivotally mounted on the up 
per end of said arm, in cooperation with an ex 
tension of the pawl f9, to rock said latch clock 
wise, as viewed in Fig. 72, to disengage the tooth 
thereof from the shoulder on the yoke t if 5 to re 
lease said yoke to the action of the spring f : 8, 
which immediately shifts it toward the right, as 
viewed here, to disengage the clutch member 
092 for driving the traveling carriage in a tab 

ulating direction and to simultaneously engage 
the clutch member 1093 for driving said carriage 
in a return direction. 
As the traveling carriage 36 travels in a re 

turn direction, or toward the right, as viewed 
in FigS. 80 and 81, the indexing mechanism 
shown here and explained earlier herein moves 
the framework 248, including the arms 236 and 
239 and the yoke 238, toward the right, as 

viewed here, and toward the left, as viewed in 
Fig. 84, in unison therewith. When the slot f308 
(Fig. 84) in the lower edge of the yoke 238 
moves into register with the lever 267 for the 
Pick-Up key 070, said yoke and its correspond 
ing bar f 83 (Fig. 125) move downwardly to re 
store the stop plungers 70 and 7 (Fig. 80) 
into the path of the stop lug 33 on the control 
block 722 for the Pick-Up column. Immediately 
thereafter, the lower edge of the arm 239 moves 
off of the lever 267 to permit said lever to re- . 
turn counter-clockwise to normal position and to 
permit said arm 239 and its companion arm 
236 to move downwardly, which movement of 

said arm 236 (FigS. 51 and 77) restores the bar 
f 84 downwardly to restore the plungers 2 and 
73 (Fig. 80) upwardly into the path of the 

stop lugs 733 on the control block 22 for the 
Pick-Up column. 
As explained previously, the stop plungers are 

restored just prior to the time the traveling car 
riange 36 arrives at the Selected columnar posi 
tion, and consequently said plungers are in the 
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path of the stop iug 33 and said Jug rides over 
the tapered upper ends of the plungers 7 and 

T3 to depress said plungers, which rocks the 
corresponding levers 9 and 8 (Figs. 80 and 
93) counter-clockwise to lift the Slides 35 and 

85, which, through the mechanism shown in 
Fig. 85 and explained earlier herein, rocks the 
Shaft 37 back and forth to actuate the clutch 
mechanism shown in Fig. 72 to cause the can 

62 to make One revolution to restore the yoke 
5 toward the left to disengage the clutch 

member i093 and to simultaneously engage the 
clutch member 92 (Fig. 75) to reverse the 
direction of travel of the gear 085 So that the 
traveling carriage will be driven in a tabulating 
direction. Downward restoring movement of the 
arm 239 (Fig. 87) permits the spring 340 to 
return the arms 335 and f 338 counter-clock 
wise and clockwise, respectively, to normal posi 
tion, during which return movement of said arm 
f328 the pawl 36 by-passes the right-hand end 
of the pawl 9 and assumes its normal posi 
tion, as shown here. 
From the foregoing description it is evident 

that, whenever the traveling carriage is so posi 
tioned that the lower edges of the arm 23S and 
the yoke 238 (Figs. 84, 85, and 90) overlie the 
upper ends of the levers 28i, depression of any 
of the column selecting keys OC will cause the 
traveling carriage to be moved in a tabulating 
direction to the Selected columnar position. 
Likewise it will be understood that, when the 
traveling carriage is so positioned that the lower 
edges of the arm 239 and the yoke 238 overlie 
the levers 27, depression of any of the column 
selecting keys GiG will cause the traveling car 
riage to be moved in a return direction from the 
present columnar position to the selected colum 
nar position. In other words, the frame work 
f 248 (Fig. 80) comprising the arms 236 and 239 
and the yoke 238, is always positioned in exact 
agreement with the position of the traveling car 
liage, and the relationship of said arms 236 and 
(239 to the levers 267 for the keys CO deter 
nines whether the traveling carriage is to move 
in a tabulating direction or in a return direction, 
from its present position to the selected colum 
nar position. 

Column-to-column tabulation of the traveling 
carriage 

The Tabulating key T (Figs. 2 and 3), when 
depressed and immediately released, causes the 
traveling carriage 36 to be tabulated from one 
column to the next, and, when said Tabulating 
key is retained depressed, it becomes, in effect, 
a Right Margin key and causes the traveling Car 
riage to travel full distance in a tabulating direc 
tion until the right margin stop terminates Such 
movement thereof. 
The Tabulating key (Figs. 2 and 3) is 

rockably supported by the stud 27, and a right 
hand extension of the lever portion of Said key 
is connected by a connecting Wire 343 to one end 
of a lever 344 free on the rod 25. The lever 
344 is connected by a link 345 to an arm 346 

frae on the rod 22, said arm having pivotally 
connected thereto the forward end of a link 347, 
the rearward end of which has a vertical slot 
which engages a stud 343 in an upwardly ex 
tending arm of a yoke 349 free on axially allined 
trunnion studs 350, one of which is Secured in 
the plate 9 (Fig. 80) and the other of which 
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is Secured in the plate 24. A spring 35 f, tel 
Sioned between the arm 346 and a stationary 
Stud, urges said arm counter-clockwise to nor 
mally maintain the above connected parts in 
home position, as shown in Fig. 2. The connec 
tions between the Tabulating key 07 and the 
yoke 349 are similar in every respect to and 
function exactly like the connections between the 
Column Selecting keys T0. (Fig. 90) and their 
corresponding levers 2S7. 

Depression of the Tabulating key 97 (Fig. 2) 
rocks the lever f364 clockwise, which through 
he link. 345, rocks the arm. 343 also clockwise 
against the action of the spring 35 to shift the 
link 34 forwardly to rock the yoke 349 coun 
ter-clockwise. Counter-clockwise movement of 
the yoke 349 (Figs. 2 and 88), by means of a 
stud. 352 in the upwardly extending arm there 
of, in cooperation with a finished surface on an 
extension of the arm f 29, rocks said arm clock 
wise, as viewed here, Clockwise movement of the 
arm f29, through the link 298 and the crank 
f299, rocks the shaft 220 also clockwise to ren 
der the clutch mechanism shown in Figs. 86, 96A, 
and 96B effective to operate the cams 203 and 
f204 to lift the bars 83 and 84 (Fig. 80) to 
depress the stop plungers TO to 73 inclusive 
to release the traveling carriage for tabulating 
movement. Counter-clockwise novement of the 
yoke (349 (Figs. 77, 85, and 125) moves the upper 
edge 353 of the bail thereof into the path of 
the lower end of a pawl 354 pivotally mounted 
on the bar f 83 and urged clockwise by a spring 
355 to normally maintain an angular surface 
356 thereon in engagement with the stud 93 
when the bar 83 is in its downward position. 
Likewise, counter-clockwise movement of the 
yoke 349 moves the upper edge f353 of the bail 
thereof into the path of the lower end of a pawl 
i357 (Fig. 77), pivotally mounted on the bar if 34 
and urged clockwise by a spring 358, to normally 
maintain an angular surface 359 thereon in cora 
tact with the stud 93 when said bar 84 is 
in its downward position. 
Upward movement of the bars 83 and 84 

(Figs. 77. 85, and 125), under influence of the 
cams 23 and 204, causes the angular surfaces 
356 and 359 on the pawls 354 and 357 to 
move away from the stud 30 to permit the 
SpringS 355 and 358 to move the lower ends 
of Said pawls, into engagement with the rearward 
Surface of the bail of the yoke 349. As the bars 

83 and 84 approach the extent of their up 
Ward movement, said pawls by-pass the surface 
353 to retain said bars in their upward posi 

tions as long as the Tabulating key Oil (Fig. 2) 
is retained depressed. The instant pressure is 
released on the Tabulating key O. , the spring 
f35 returns said key and connected parts, in 
cluding the yoke f39, to normal positions to 
lower the upper edge 353 of the bail of said yoke 
so that the tabulating bars 83 and 84 will not, 
be retained in their upward positions, thereby 
permitting the stop plungers to return into the 
path of the stop lugs 33 located in the succeed 
ing columnar positions to effect column-by-col 
umn tabulation of the traveling carriage as long 
as said Tabulating key Oi! is depressed and then 
in mediately released. 
As stated previously, as long as the Tabulating 

key f (7 (Fig. 2) is retained depressed, the upper 
edge 353 of the yoke 349, in cooperation with 
the pawls 354 and 357 (Figs. 77 and 125), re 
tains the tabulating bars 83 and 84 in their 
upward position, and, as a result, the traveling 
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carriage will continue to travel in a tabulating 
direction without interruption until said Tabu 
lating key OT is released or until the rightm 
gin stop terminates tabulating movement of the 
traveling carriage, as will now be explained. 

If the Tabulating key O7 is retained in de 
pressed position until the traveling carriage 36 
reaches the extent of its tabulating movement, 
the projection f 27 (Figs. 72 and 75) on the 
right margin stop engages the lever 24, as ex 
plained earlier herein, and rocks said lever clock 
wise to disengage the pawl 9 to permit the 
yoke i? 5 to shift toward the right to reverse the 
movement of the traveling carriage. Clockwise 
movement of the lever 24, by means of a link 
360 pivotally connecting said lever to an a 
36 (Figs. 72 and 73) free on the shaft 35, 

rocks said arm 36f clockwise in unison there 
with. Clockwise movement of the arm 36 causes 
a stud (362, carried thereby, to engage an ex 
tension 363 on the arm f 34 and rock said arm 
and the shaft 35 clockwise against the action 
of the spring (37. Clockwise movement of the 
shaft 35, through the crank if 38 (Fig. 72), the 
link39, and the crank 318, rocks the shaft 
31 counter-clockwise, as viewed in Fig. 85. 
Counter-clockwise movement of the shaft 3, 

through the crank 36 and the link 35, rocks 
the yoke 313 (Figs. 77 and 85) clockwise, caus 
ing a stud. 364 in the left-hand arm thereof, 
in cooperation with a hook-shaped extension 365 
of the pawl 1229, to rock said pawl counter-clock 
wise to disengage the downward extension there 
of from the square stud 232 to insure that the 
bar 84 is released for downward movement, in 
case the arm 233 is retained upwardly by the arm 
236 or the yoke 238. The releasing of the bar 
84 is important when the Left Margin key 066 

(Fig. 3) is used to return the traveling carriage 
to its extreme right-hand position, as will be ex 
plained later, but is of no importance in connec 
tion with the Tabulating key O. Clockwise 
movement of the yoke 33 (Fig. 77) causes a 
front surface 366 of the bail thereof to engage 
a rounded upward extension 367 of the pawl 
i351 to rock said pawl counter-clockwise against 
the action of the spring 358 to disengage the 
lower end of said pawl from the upper edge 353 
of the bail of the yoke 349 to permit the bar 

84 to be restored downwardly to return the 
stop plungers f 72 and 13 (Figs. 80 and 98) 
upwardly into the path of the lugs 733 on the 
control blocks 722. 
Inasmuch as the direction of movement of the 

traveling carriage has been reversed, as explained 
above, said carriage will move in a return direc 
tion until the lug 733 on the control block 722, 
located in the extreme right-hand columnar posi 
tion of said traveling carriage, rides over the 
angular surface on the upper end of the plunger 

13 and depresses said plunger, which, through 
the lever 8t, shifts the slide 86 (Figs. 51, 77, 
and 80) upwardly, causing the stud 3 ?, in co 
operation with the extension 32, to rock the 
yoke f 33 back and forth, in the manner ex 
plained earlier herein, to rock the shaft 37 
(Fig. 85) first counter-clockwise and back to 
normal position, which movement, through the 
mechanism shown in Figs. 72 and 73, actuates 
the clutch mechanism for the can 62, causing 
said can to restore the yoke 5 toward the left 
to normal position to again reverse the move 
ment of the traveling carriage and thereby cause 
said carriage to be urged in a tabulating direc 
tion by the hydraulic driving mechanism. 
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When the airlin 36 (Figs. 72 and 73) is rocked 

clockwise by the projection 27 on the right 
hand margin stop, as explained above, a Surface 
f369 on said arm moves into the path of the 
upper ear 40 of the arm 4t to retain said 
arm in the enlarged portion of the L-shaped slot 
48 to prevent disengaging of the latch 46 and 

operation of the clutch mechanism at this time. 
However, the clutch mechanism is operated in the 
manner explained above when the plunger T3 
(Fig. 80) is depressed, by the stopping lug 33. 

Left Margin Key 
Depression of the Left Margin key 066 (Figs. 

3, 84, and 85), through the wire 276, the lever 
f274, the link 273, the arm f2lf, and the link 
20, rocks the lever 266 clockwise, causing the 
camming surface on the upper end thereof, in 
cooperation with the lower edges of the arm 239 
and the yoke 238, to shift said arm and said 
yoke upwardly to depress the tabulating stop 
plungers in the manner explained earlier herein. 
and to cause the upper edge of the arm 239, in 
cooperation with the mechanism shown in FigS. 
72 and 87, to disengage the pawl 9 to release 
the yoke ft 5 to cause the hydraulic mechanism 
to drive the traveling carriage f36 in a return 
direction or toward the right. Any time pressure 
is removed from the Left Margin key 066, the 
spring 279 restores the lever 266 and connected 
parts to normal positions, as said lever 266 does 
not have a latching shoulder thereon, as do the 
other levers 267. In this case, the arm 239 
and the yoke 238 (Figs. 80 and 85) are restored 
downwardly and the stop plungers are returned 
into the path of the stop lugs 733, and the yoke 
f f 5 (Fig. 72) is restored, to cause the hydraulic 
mechanism to urge the traveling carriage in a 
tabulating direction. 
As long as the Left Margin key 066 is retained 

depressed, the lever 266 (Fig. 85) will hold the 
arm f239 and the yoke 238 in their upward posi 
tions, thereby causing the traveling carriage to 
continue to move in a return direction until the 
reversing projection 29 (Figs. 18B and 72) on 
the left-hand margin stop engages the pawl 30 
and rocks the arm f 34, the shaft f 35, and the 
crank f38 clockwise against the action of the 
spring 37. Clockwise movement of the crank 

| 38, through the arm 39 and the crank 38, 
rocks the shaft 3? and the crank 36 counter 
clockwise, as viewed in Fig. 85. Counter-clock 
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wise movement of the crank 36, through the link 
f35, rocks the yoke 33 clockwise (Figs. 77 and 
85, causing the stud f364 therein, in cooperation 
with the hook-shaped extension 365 of the pawl 
229, to disengage said pawl from the square 
stud 232 in the arm 233, which arm is retained 
in its upward position by the upper edge of the 
yoke 238 and the upper edge of the arm 236 
as long as the Left Margin key fos6 is depressed. 
Disengaging the pawl 229 permits the bar 84 
to be restored downwardly, thereby lifting the 
stop plungers f 72 and 73 (Figs. 80 and 98) 
into the path of the lugs 33 on the control blocks 
722. As the reversing projection 29 (Figs. 72 
and 73) moves beyond the pawl 30, the spring 
f 37 restores the shaft f 35 counter-clockwise, 
causing the arm f39, in cooperation with the 
upper end f 40 of the arm it 4, to disengage the 
latch 46 to render the clutch mechanism for 
driving the can 62 effective to restore the 
yoke 5. 

Restoring the yoke 5 toward the left reverses 
the carriage driving mechanism to cause said 
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carriage to be driven in a tabulating direction, 
and, while so moving, the stopping lug 133 (Figs. 
80 and 98) on the control block T22 located in the 
extreme left-hand columnar position of said trav 
eling carriage rides over the upper end of the 
plunger 2 to depress said plunger, which, 
through the lever S (Fig. 80), lifts the slide 
f : 85 (see also Figs. 51 and 77) to again operate 
the can 62 (Fig. 72), but in this case this is 
Iaerely an idle operation, as the yoke 5 has 
previously been restored by the projection f29 
on the left-hand margin stop in cooperation with 
the pawl 30 and associated mechanism. 
Column selection by machine release bars 
Miechanisin is provided for autonnatically Se 

lecting any four of the columnar positions of the 
traveling carriage by means of the three machine 
release bars T0, , and E2 (Fig. 92). For 
example, the Release bar 76 may be arranged 
to select any one of the columnar positions of 
the traveling carriage, as also may the Vertical 
Feed release bar II . The Skip Tabulating re 
lease bar 72 may be arranged to select any one 
of the columnar positions of the traveling car 
riage when manipulated in one manner and may 
be arranged to select any one of the columnar 
positions of the traveling carriage when manip 
ulated in another manner. The mechanism for 
automatically selecting the columnar positions by 
means of the release bars will now be described 
in detail. 

Directing attention to Figs. 85 and 90, each of 
the links 280 for the column selecting keys Glo 
has four upwardly extending lugs 319 thereon, 
and the link 27 C for the Left Margin key O66 
has four upwardly extending lugs i3 thereon, 
all of which lugs cooperate with projections on 
operating blocks 372, one of which is adjust 
ably mounted in each of corresponding yokes 33 
to 376 inclusive, the vertical parallel arms of 
each of said yokes being pivotally mounted on 
corresponding rods 3 journaled between the 
plate 9 (Figs. TB and 95) and a companion 
plate 358 secured in fixed relationship thereto. 
the blocks 32 for the yokes 33 to 316 in 
clusive (Figs. 4, 5, and 92) are adjustably mount 
ed between the parallel arms of said yokes by 
means of threaded holes in said blocks, which are 
engaged by a corresponding adjusting screw 378, 
opposite ends of which are turnably Supported by 
the parallel arms of the corresponding yoke. 
Each of the adjusting screws has an operating 
knob i379, by means of which said screw may be 
turned to move the corresponding block 372 to 
ally desired position, so that the depending lug 
thereon (Fig. 90) may cooperate with any cor 
responding lug 3: G on the links 280 for the 
Column Selecting keys 070 or with the lugs f3 
on the link 23 (iig. 85) for the Left Margin 
key 666. The lugs on the blocks 372 (Figs. 4 
and 5) extend through corresponding horizontal 
slots in the bails of the yokes 3T3 to 378 inclu 
sive, and each of the upper ends of said blocks 
has therein a hole to receive a compression Spring 
and a ball bearing 389, which ball bearing, in co 
operation with any one of a series of holes 38 
in a cross bar 382 secured between the side arms 
of each of the yokes 313 to 376, locates and re 
tains said blocks 372 in any one of their various 
positions. Each of the bails of the yokes 33 to 
137 S inclusive (Figs. 92 and 95) has a bent-over 
lip 383 engaged by an upward extension of cor 
responding operating bars 384 to 387 inclusive, 
the rearward ends of which bars are supported 
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in corresponding slots in an upturned portion f389 
of a connecting plate extending between the 
plates f 19 and 388. The forward ends of the 
bars 384 to f387 inclusive are connected to re 
spective levers 390 to 393 inclusive, said levers 
(390 and 39 being pivotally mounted on a screw 
stud 394 secured in the plate 437 (Fig. 92) and 
said lever 392 being rotatably supported by a 
stud 395 also secured in said plate 437, while 
the lever 393 is free on the stud f54, which ex 
tends between the plate 437 and an auxiliary plate 
i396 (Fig. 7A) secured to the machine base f32 
and spaced from said plate 437 by various studs, 
shafts, and screws. 
The levers f390 to f393 inclusive carry, respec 

tively, hooks (397 to tao 0 inclusive, said hooks 
f 397 and 398 adapted to cooperate with a stud 
14 Of, while said hooks 399 and 400 cooperate, 
respectively, with studs 402 and 403, all of which 
studs are secured in a bar 404 shiftably support 
ed by the lower ends of similar arms f405 and 
1405 (Fig. 92), the upper ends of which arms 
are free on the studs 66 and f 67. Springs 407 
and 408 (Fig. 92) retain the hooks 399 and 
f400 in normal position, as shown here, out of the 
path of their corresponding studs f402 and f403. 
A spring (not shown), similartb the springs foll 
and 408, cooperates with the hook 397 (Figs. 92, 
93, and 94) to normally maintain said hook in 
its upward position, as shown here, out of the 
path of the stud 40. The hook 398 (Figs, '92 
and 93) has in an extension thereof, a Stud to 9, 
which engages a slot in the forwardend of a link 
f40, the rearward end of which is pivotally con 
nected to an arm f42 free on a stud 43 secured 
in the plate 68 (Fig. 7A) and having its outer 
end supported by the plate 396. A spring f4 t?, 
tensioned between the stud f409 and a stud in 
the link f60, normally maintains said stud f(9 
in the rearward end of the slot in Said ink f4f0, 
while a spring 436, tensioned between the hook 
398 and a stud in the lever 39t, normally main 
tains said hook 398 in disengaged position, as 
ShoWI here. - 

The supporting arm f 405 (Figs. 92 and 93) for 
the forward end of the bar 404 is secured by a 
hub 435, free on the stud f67, to a companion 
arm 44 pivotally connected by a "link f4 f5 to 
an arc 67 (see also Fig. 122) secured by a hub 
48 free on the stud 6 to a companion bell 
crank if 49. An extension of the bell crank f49 
has a slot which engages a Stud f420 in a tabu 
lating bar actuator f42 f free on a stud 422, 
one end of which is secured in the plate 68 (Fig. 
7A) and the other end of which is supported by 
the auxiliary plate 396. A spring 423 is ten 
sioned to urge the actuator f42 countericlock 
wise (Fig. 92) to normally maintain a bent-over 
ear i? 424 thereof in contact with a shoulder on 
an actuator latch 425 free on a stud f428 Sup 
ported between the plates S8 and f396. A spring 
(427 urges the latch 25 counter-clockwise to 
normally maintain the shoulder of said latch in 
engagement with the ear 424. The latch fa25 
has a tip f428 adapted to be engaged by a node 
f429 on a latch releasing cam 430 secured on 
the main cam shaft 2 6, to release the bar f404, 
as will be explained presently. The cam 430 also 
carries a roller 43, which, in cooperation with 
a rounded nose 432 on the actuator f421, re 
stores said actuator near the end of machine 
operation. 
Normal depression of the Skip Tabulating re 

lease bar 72 (Figs. 92 and 93)--that is, depress 
ing said bar and immediately removing the pres 
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sure therefrom-causes a stud. 433 Secured in 
said bar 72, in cooperation with an extension 
434 of the arm f42, to rock said arm counter 

clockwise, which movement, through the link 
40, and the spring 4 f, rocks the hook 398 into 
engagement with the stud 40 in the bar 404. 
During operation of the machine and after print 
ing has been effected, the node 429 engages the 
tip f 428 to disengage the latch 425 from the ear 
f 424 to release the actuator f42 to the action of 
the spring f423, which rocks said actuator coun 
ter-clockwise. Counter-clockwise movement of 
the actuator f42, through the stud 420, the bell 
crank 49, the arm 4f7, the link 45, the arm 
f4 4, and the arm 405, shifts the bar 404 rear 
wardly. Rearward movement of the bar 404 
causes the stud 40, in cooperation with the 
hook 398, to rock the lever 39 clockwise to 
shift the bar 385 forwardly, whereupon the up 
ward projection thereof rocks the yoke 34 
(Figs. 85, 90, 92, and 95) also clockwise. Clock 
Wise movement of the yoke 34 causes the down 
ward projection of the corresponding block f372, 
in cooperation with the upward projection f370 
or 37 on the links 270 or 280 (Figs. 85 and 
90) to shift said links forwardly to rock the cor 
responding lever 266 or 267 clockwise to cause 
the traveling carriage to be moved either in a 
tabulating direction or in a return direction, de 
pending upon the position thereof, to select the 
desired columnar position of Said carriage, as ex 
plained earlier. 
In the present embodiment of the machine in 

corporating this invention, the block 32 for the 
yoke 314 has been adjusted so that the projec 
tion thereon cooperates with the upward projec 
tion 370 on the link f 280 for the Deposit key 
f OTO shown in Fig. 90. Consequently, when the 
Skip Tabulating key T2 is depressed normally, 
the traveling carriage 36 will be positioned in 
the manner explained previously in connection 
with said Deposit key OTO to select the Deposit 
column of the statement slip (Fig.117) for alline 
ment with the printing mechanism. 

Full depression of the Skip Tabulating Release 
bar 72 (Figs. 92, 93, and 95) and retention of 
said bar in fully depressed position cause a stud 
437 in said bar to engage the top surface of the 
hook 39 and rock said hook clockwise against 
the action of its spring into the path of the stud 
f40i, while a stud f438, carried by said hook 397, 
engages the top surface of the hook 398 to rock 
said hook also clockwise out of the path of Said 
stud 401, the slot and spring connection between 
said hock 398 and the link 4f0 permitting rela 
tive movement of these parts. Therefore, when 
the Skip Tabulating bar f72 is retained fully de 
pressed, release of the latch 425 (Fig. 92) for 
the cam 430, as explained above, and the Con 
sequent rearward movement of the tabulating bar 
f 494 under influence of the Spring 423 cause the 
stud 491, in cooperation with the hook 397, to 
rock the lever 390 clockwise to shift the bar 384 
forwardly. Forward movement of the bar 384 
causes the upward projection on the rearward 
end thereof (Figs. 85, 90, 92, and 95) to rock the 
yoke f373 clockwise, causing the projection on 
the block 372 for the yoke 373, in cooperation 
with the upward projection 370 or 37 of the 
links 280 or 270 to shift said links forwardly in 
exactly the same manner as when the corre 
sponding column selecting key for 0 or 066 is 
depressed, to cause the traveling carriage to be 
moved to the selected columnar position in the 
same manner as explained earlier herein. In the 
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present arrangement, the projection on the block 
i372 carried by the yoke 373 has been adjusted 
to COOperate With the upward projection 30 on 
the link 280 (Fig. 90) for the Sub-Balance key 
00. Consequently, retaining the Skip Tabulat 

ing release bar 72 in its fully depressed position 
causes the traveling carriage to be positioned so 
that the Sub-Balance column of the record ma 
terial (Fig. ii.7) is opposite the printing mecha 
nism. 
The Release bar 79 and the Vertical Feed bar 

fill (Fig. 92) carry, respectively, studs 439 and 
l440, which cooperate, in exactly the same man 
ner as explained in connection with the stud 
f437, with the corresponding hooks 399 and 
400, when said bars are fully depressed and re 
tained depressed, to move said hooks into the 
paths of their corresponding studs 402 and 403, 
Whereupon rearward movement of the bar 404, 
under influence of the cam 430, after printing 
has been effected, causes the corresponding yoke 
375 or 376 (Figs. 85,90, 92, and 95) to be rocked 

clockwise to select the desired columnar position 
of the record material. 
In the present embodiment, the projection on 

the block 312 for the yoke 375 has been ad 
justed to cooperate with the upward projection 
f30 on the link f280 (Fig. 90) for the No. 2 
Check key follo (Fig. 3), and the projection on 
the block 372 for the yoke 376 has been ad 
justed to cooperate with the corresponding pro 
jection 30 on the link 280 for the No. 3 Check 
key 070. Consequently, when the Release bar 
fT0 is fully depressed and retained depressed, the 
No. 2 Check column will be selected for printing, 
and, when the Wertical Feed bar 7 is fully de 
pressed and retained depressed, the No. 3 Check 
column will be selected for printing. 

It is to be understood that the projections on 
the blocks 372 may be adjusted to cooperate with 
the corresponding projections f370 or f3 f on 
the links 280 or 270 to select any desired col 
unnar position corresponding to the keys 070 
and f O66. 
Near the end of each machine operation, the 

roller 43? (Fig. 92), in cooperation with the 
nose f432 of the actuator 42, restores said ac 
tuator clockwise and the tabulating bar 404 
forwardly to normal or home positions, where 
upon the latch 425 becomes effective to engage 
the ear 424 to secure said actuator and said 
bar in home positions. 

Traveling carriage throat opening mechanism 
By referring to Figs. 18A, 18B, and 118, it will 

be recalled that the platen roll 309 is mounted 
in a traveling carriage framework comprising 
right and left outside plates O74 and O75 and 
right and left inside plates G76 and OTT secured 
in fixed relationship to each other by the bot 
tom plate 730 and the angle bar f0.78, and that 
Said carriage carries rollers which cooperate with 
the front rail f37 and the rear rail 38 for mount 
ing Said carriage for horizontal shifting move 
ment. 
The mechanism for moving the palten roll 309 

(Fig. 118) to and from printing position is mount 
ed between the plates Oil and O75 and for 6 
and OT, and, inasmuch as this mechanism is 
duplicated on each side of the traveling carriage, 
it is believed that an explanation of the right 
hand mechanism supported by the plates foll 4 
and 0.78 will be sufficient. 

Directing attention to Figs. 49, 99, 100, and 
118, the platen roll 309 has a wooden core 44 
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with a central bore which receives tenon.S. on 
right; and left trunnion bushings 442 having 
flanges, which are secured to the core 4&l by 
suitable screws. 
The trunnion bushings f442 extend through 

irregular openings in the plates O76 and foll, 
and the outside diameters thereof are freely en 
gaged by holes in the upper ends of similar arms 
1443, having secured in their lower ends hubs 
which freely engage studs. 444 extending between 
the plates O74 and 075 and iOS and Oll, re 
spectively. Torsion springs 445, freely coiled 
around the studs. 444, are tensioned to urge the 
arms f443 counter-clockwise (Fig. 99) to assist 
the platen roll 309 to open throat or front feed 
ing position and to thereby partially counterbal 
ance the weight of said platen roll So that it may 
easily be moved to and from printing position. 
Also free on the right and left bushings 442 are 
similar cranks 546. having in the lower ends 
thereof slots which are engaged by studs 44 in 
the upper ends of arms f448 secured on a shaft 
f 449 journaled in the plates 974 to 077 inclu 
sive. Also secured on opposite ends of the Shaft 
449 are similar cranks 450 connected by links 
45 to upward extensions of similar arms 452 

free on their respective studs 453 Supported, re 
spectively, by the plates O74 and 1076, and 95 
and foil. Extending between the arms f452 and 
secured thereto is a bar 454 having a horizontal 
groove 455 formed therein, which cooperates 
with an upward extension f 456 of an operating 
slide 457 mounted for horizontal reciprocating 
movement by means of parallel slots therein 
(Figs. 96A, 96B, 97, 114, and 115) in cooperation 
with screw studs 458 secured in the frame f8. 
A depending portion 459 of the slide 5T is en 
braced by studs 463 and 46 in similar arms 
462 and 463 pivoted at their lower ends, re 

spectively, to the rod 65 and a stud 464, said 
stud being supported by a bracket f 465 in turn 
supported by the rod 65 and having an upward 
extension which is secured to the frame 83. 
A link. 466 (Fig. 115), extending between the 
studs 460 and 46 , maintains said Studs in 
proper spaced relationship to the depending por 
tion 459. 
The arms 462, and 463 carry, respectively, 

rollers 467 and 468, which cooperate With the 
periphery of a plate cam 463, connected by a 
hub. 4 C (Figs. 12, 13, 96B, 97, and 115), free 
on the shaft 53, to a clutch driven member 
4. The clutch driven member 47 has 

clutch teeth which cooperate with correspond 
ing clutch teeth in a clutch driving member 42 
having a tongue and groove connection to a sleeve 
| 473 free on the shaft 53 and having Secured 
thereon a gear 474, which meshes With a pin 
ion 475 integral with a gear 46 free on a stud 
t4T secured in the frane (87. The gear 46 
meshes with a pinion 48 secured on the shaft 
| 53, said gearing forming a reduction drive be 
tween said shaft 53 and the sleeve 473, which 
drives the clutch driving member 42. 
The clutch driving member 472 has therein 

an annular groove engaged by opposed shifting 
studs 479 secured in the parallel arrins of a shift 
ing yoke 480 free on a stud 48 supported by 
the frame C87 and the right top plate 36 (Figs. 
15, 96B, and 97). An extension f 483 (Fig. 12) 
of the lower arm of the yoke 480 is engaged by 
the tooth of a latch 484 free on a shaft 485 
journaled in the frame 08, said latch and said 
yoke, 480 having tensioned therebetween a Spring 
48; which urges: these parts clockwise-to nor 
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mally' maintain: said extension 483 in engage 
ment with the tooth of the latth, f484. The 
latch: 484 (Fig. 12); has thereins an L-shaped 
slot, through which extends an upward projec 
tion of an arm f 488 pivotally and shiftably 
mounted on the lower arm of the yoke 480 by 
means of a Stud therein in cooperation with a 
Slot. in Said lower arm. The upward projection 
of the arm 488: extends into the path of a fin 
ger: 489 secured on the shaft. 485;. said shaft 
also having secured; thereon an arm 490 (see also: 
Figs. TB-and-96B) having in the lower end there 
of a stud 49t, which engages a slot in the for 
ward end of a link 492. The rearward end of 
the link: 492 is connected to an arm, 493: ad 
justably connected to a shaft. 494 journaled in 
the frame O87 by means of a bolt-and-nut con 
nection to a crank secured on said shaft. 

Also secured on the shaft 494 is a depending 
arm 495 pivotally connected: by a link 496 to. 
a lever 497 free on a stud 498 (Figs. 7A and 7B) 
secured in the plate 9. The lower end of the 
lever 497 has a slot, which engages a stud f499 
in the upper end of a companion lever 500 free 
on a stud 59 fast in the plate 9. The lower 
end of the lever; 50C has pivotally connected 
thereto the rearward end of: a link 502, the for 
ward end of Which is slotted to receive a stud 
503 in the lower end of a level 504 free on the 

stud 422. The link 502 has an upward pro 
jection f 50S (Figs. 6 and 7A), which cooperates 
with a stud 506.in a plate 587 free on a stud 
f 508 secured in the plate 9?. A link 50 
pivotally connects the plate 507 to a crank 5 
Secured on the right-hand end of a shaft 52 
journaled in a boring in the stud. 394, said shaft 
having also secured thereon a crank 5 f3 pivot 
ally connected to the lower end of the stem por 
tion 5.4 of the Carriage key to 72. A spring 
509, tensioned between the plate 50 and a 

stationary stud, urges said, plate counter-clock 
Wise (Fig. 7A) to normally, maintain the Carriage 
key O2 in undepressed position. 

Depression of the key to 2. (Figs. 6 and 7A) 
rocks the plate 507 clockwise against the action 
of the spring 509, causing the stud. 506, in co 
Operation with the projection. 505, to shift the 
link 502 forwardly. Forward movement of the 
link 592, through the levers 500 and 497, also 
shifts the link 496 (Figs. 7B and 96B) forward 
ly to rock the shaft 494; and the arm. 493 clock 
wise against the action of a spring 5f 5. Clock 
Wise movement of the arm f493, shifts the link 
f 492 (Figs. 12, and 96B) rearwardly, causing the 
Slot in the forward end thereof, in cooperation 
with the stud 49, to rock the arm 490, the 
shaft 485, and the finger f 489 counter-clock 
wise, as viewed here, against the action of a 
spring 56 tensioned between said arm 490 and 
a stud in the frame 987. Counter-clockwise 
movement of the finger 489, in cooperation with 
the upward projection of the arm 488 and the 
narrow portion of the slot in the latch 484, 
rocks Said latch counter-clockwise out of engage 
ment with the extension 483 to release the yoke 
f 480 to the action of the spring 487, which im 
mediately rocks Said yoke clockwise (Figs. 12, 96B, 
and 97) to cause said yoke to shift the clutch 
driving member 472 into engagement with the 
teeth in the clutch driven member 47 to drive 
said clutch driven member and the cam 469 
clockwise, as viewed in FigS. 97 and 115. 

In Figs. 99 and 115, the slide 457 is shown in 
the position which it occupies when the platen 
roll 309.is in printing position. Clockwise move 
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ment of the cam 469, in cooperation with the 
roller 468, shifts the arms f463 and 462 for 
wardly or counter-clockwise, causing the studs 
1460 and 46 in said arms, in cooperation with 
the depending portion 459, to shift the slide 457 
forwardly to the position shown in full lines in 
Fig. 100 and in dot-and-dash lines in Fig. 115. 
To effect the shifting of the slide 45 as ex 
plained above, requires one-half revolution of the 
can 469 (Fig. 115), and, after said Cam makes 
one-half revolution, the clutch mechanism is dis 
engaged in a manner presently to be explained 
and remains thus disengaged until the Carriage 
key is again depressed. 
Forward movement of the slide 457 causes the 

upward extension (456, in cooperation with the 
horizontal groove 455 in the bar f454, to rock 
said bar and the arms 452 clockwise from the 
position shown in Fig. 99 to the position shown 
in Fig. 100. Clockwise movement of the arms 
1452, by means of the links f45f, imparts a simi 
far movement to the cranks 450, the shaft 494, 
and the arm 448, to rock said parts from the po 
sition shown in Fig. 99 to the position shown in 
Fig. 100. Clockwise movement of the arms 448, 
by means of the stud 447 in Cooperation with 
the slots in the cranks 446, rocks the platen rol 
309, which is pivoted through the arms 443 to 
the studs 444, counter-clockwise from printing 
position, as shown in Fig. 99, to open throat posi 
tion, as shown in Fig. 100. 

Clockwise engaging movement of the yoke 480 
(Fig. 12) causes a bent-over extension thereon to 
engage the arm 488 and rock said arm clockwise 
against the action of a spring to shift the up 
turned projection of said arm into the wide por 
tion of the slot in the latch 484, to permit the 
spring 487 to immediately return the tooth of 
said latch into the path of the extension 483. 
After the clutch member 47 and the cam 469 
(Figs. 12 and 97) have completed one-half revo 
ution, the angular camming surface on a node 
is 8 on the edge of said clutch member 47 en 
gages a flattened extension 519 of the stud 419 
in the lower arm of the yoke 480 to rock said 
yoke counter-clockwise to disengage the teeth 
of the clutch driving member 472 from the teeth. 
in the driven member 47 and to permit the 
tooth of the latch 484 to latch over the exten 
sion 483 to prevent further operation of said 
clutch driven member 47 f, to cause the platen 
roll to remain in open throat position. 
When pressure is released on the Carriage key 
GT2 (Figs. 6, 7A, and 7B), the springs f509, f55, 

and 516 (Figs. 7A, 12, and 96B), return the cor 
responding parts to normal position, thus disen 
gaging the shoulder on the end of the finger 489 
from the upturned projection on the arm 488 
to release said arm to the action of its Spring, 
which immediately shifts said arm counter-clock 
wise to move said upward projection into the nar 
row portion of the slot in the latch 484 in prep 
aration for another operation of the throat open 
ing and closing mechanism. 
Again depressing the Carriage key Ol2 (Figs. 

6, 7A, and 7B) renders the clutch mechanism 
shown in Fig. 12 again effective to cause the clutch 
driven member 47 and the cam 469 (Fig. 115) 
to be driven another one-half revolution clock 
wise. This second one-half revolution of the cam 
f 469, in cooperation with the roller 46, rocks 
the arms 462 and 463 clockwise, causing the 
studs 460 and 46f, in cooperation with the por 
tion 459, to shift the slide 45 rearwardly to 
normal or printing position, as shown in Fig. 115, 
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112. 
to rock the platen roll 309 from open throat post 
tion, as shown in Fig. 100, to printing position, as 
shown in Fig. 99. After the can 469 has con 
pleted its second one-half revolution of move 
ment, as explained above, the node 58 (Figs. 12 
and 97) of the clutch member 47 f, in coopera 
tion with a flattened extension 520 of the stud 
f479 in the upper arm of the yoke 480, restores 
said yoke counter-clockwise in exactly the same 
manner as explained above. 
The clutch mechanism shown in Fig. 12 for the 

platen rocking or throat opening mechanism is 
exactly like, and functions in exactly the same 
manner as, the previously explained clutch 
mechanism shown in Fig. 86 for controlling the 
operation of the tabulating stop plungers. 
A locating disk 52 (Figs. 13 and 97), secured 

in fixed relationship to the cam 469 and the 
clutch member 47 ? by the sleeve 470, has 
diametrically opposed locating notches f$22, 
which cooperate with a roller f323 carried by a 
lever 524 free on the rod 65 and urged counter 
clockwise by a strong spring 525, to assist and 
retain said can 469 and clutch member 47 in 
either of their moved positions. An extension 
526 on the lower end of the lever 524, in co 

operation with a finished surface on the frame 
A 08, determines the extent of movement of Said 
lever under influence of the spring 525. 
Automatic throat opening near the end of 

machine operations 
Mechanism is provided for automatically op 

erating the clutch mechanism for the throat open 
ing device near the end of machine Operation to 
cause the platen roll to be moved from printing 
position to open throat position. . 
A torsion spring 252. (Fig. 7A) urges the lever 
504 clockwise to normally maintain a bent-over 

ear 2522 thereon in engagement with a shoulder 
on a latch 2523, which is pivoted on the stud 426 
and Spring-urged counter-clockwise. Near the 
end of machine operation and after the printing 
mechanism has functioned, a projection 2524 on 
a plate 2525, secured to the sleeve 448, engages a 
finger of said latch 2523 to rock said latch clock 
Wise against the action of its spring to free the 
lever 54 for clockwise movement under influ 
ence of the spring 252t. 
Clockwise movement of the lever 504 causes 

the stud f503 in the lower end thereof, in coopera 
tion with the slot in the link f502, to shift said link 
forwardly to actuate the clutch mechanism shown 
in Fig. 12 in exactly the same manner as ex 
plained in connection with the depression of the 
Carriage key 02, to cause the platen roll 309 to 
be moved from printing position to open throat 
position near the end of machine operation in 
preparation for the removal of the statement 
slip shown in Fig. 117 and the insertion of an 
Other Statement slip. 

After the automatic throat opening mechanism 
has functioned as explained above, a stud 2526, 
secured in the plate 2525, engages an upward 
extension of the lever 504 to restore said lever 
counter-clockwise against the action of the 
spring 252 to permit the shoulder on the latch 
2523 to again engage the bent-over ear 2522. 
A lock is provided for locking the plate 507 

against clockwise movement during machine op 
eration so that the Carriage key Ol2 cannot be 
depressed at this time. 

Initial counter-clockwise movement of the 
main shaft 26 (Fig. 7A) causes a flattened stud 
1527, carried by a plate 528 secured to the sleeve 
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448, to move beyond the forward end of a slide 
f529 shiftably mounted by means of parallel slots 
therein in cooperation with the studs 50 and 
f568. This releases the slide 529 to the action 
of a spring 530, which immediately shifts said 35 
side forwardly to move a square. stud 53f, car 
ried thereby, beneath a shoulder formed on the 
plate 53 to obstruct clockwise movement of Said 
plate and thereby lock the Carriage key 972 
(Figs. 3 and 6) against depression during opera- -10 
tion of the machine. 
As explained previously, it takes one counter 

clockwise revolution of the main camshaft 26, as 
viewed in Fig. 7A, to effect an operation of the 
machine, and, near the end of this revolution of:15 
movement, the stud (527, in cooperation with the 
forward end of the slide 529, shifts said slide 
rearwardly against the action cf the spring 530 to 
nove the square stud 53 out of the path of the 
shoulder on the plate 597, to free the Carriage to key 972 for depression. 
Mechanism under control of the traveling cal 

riage in columnar positions thereof is also pro 
Vided for locking the throat opening nechanism 
against operation during machine operation, and, 25 
this nechanism will be explained later in con 
rectica with other carriage control mechanism. 
Auto:72ctic closing of the throat by a nount and 

item counting keys : 30 

The present machine is provided with mech 
anism whereby depression of any one of the 
amount keys 248 (Figs. l and 3) or any one of the 
item counting keys 363 causes the platen roll 309 
to be moved from front feeding position to print- 3 35. 
ing position, to insure that said platen roll is in 
printing position pric to initiation of machine 
operation. 
The stud f : 9 (Fig. 12) in the arm 490 engages 

a slot 532 in a link 533, the upper end of which 40 
is pivotally connected to a lever 1534 having a . 
stud 535, which journals in a hub in the right 
plate f 36 (Fig. 15). A spring 536 is tensioned 
to urge the lever 534 counter-clockwise to nor 
mally maintain a stud 537, carried by said lever, .45 
in contact with a canning surface 538 on one 
edge of the slide 457. The lever 534 has a shoulder 
f539, which cooperates with a finger 540 secured 
on the left-hand end of a shaft 54 f journaled in 
the bent-over extensions of a bracket 542 se- 50 
cured to a downwardly formed extension of the 
plate 36. Secured on the right-hand end of 
the shaft 54 is an arm. 563 pivotally connected 
by a link 544 to a companion link 545 (Fig. 14), 
the rearward end of which is supported by an arm , i. 
2546 free on the shaft 8.6, and the forward end 
of which has a slot which engages a stud 547 
in the upper end of the arm 538. 
By referring to Figs. 14 and 16, it will be re 

called that the arn 538 is free on the shaft 535. 6 
and has a shoulder which is normally maintained 
in contact with the stud 53 f by a spring 531. 
Likewise it will be recalled that the Stud 53 is in 
the arm 529, which arm is rocked back and forth 

O 

by the rod 525, which is in turn actuated by any 65 
one of the detents 225 for the amount keys 28 
and the item counting keys 343 (Fig. 3) When any 
one of said keys is depressed. 
By referring to Figs. 12 and 99, it will be noted 

that, when the platen roll 399 is in its printing 70 
position, the slide 451 is in its rearward position, 
as shown here, in which position a high portion of 
the camming surface 538, in cooperation with 
the stud 537, holds the lever 534 in its clock 
wise position against the action of the Spring 75 

114 
4536, in which position the shoulder. 539 is be 
yond the finger 540. Likewise it, will be: 'noted 
that, when the slide 457 is in its rearward posi 
tion, an extension f 548 thereof engages the upper 
end of the finger 540, to retain the shaft. 54 
and connected parts clockwise against the -action 
of a torsion spring. 549 (Fig.: 96B) to normally 
maintain said finger 540 out of the path of the 
shoulder , 539. 
As the slide 45 moves forwardly, to move thie 

platen roll 309 from: printing position to open 
throat position, the extension 548 (Fig.2.12) is 
withdrawn from the finger 540, to permit said 
finger, under influence of the Spring 549, to move 
into the path of the shoulder 539 before the 
high portion of the camming surface 538 moves 

... beyond the stud: S3, so that said finger will re 
tain the lever 534 - against counter-clockwise 
movement under the influence of the spring 536, 
when said highportion of the camming surface 
f538 moves beyond said stud 537. From the 
foregoing description it is evident that, when the 
platen roll 309 is, in open throat position and 
the slide: 457 is in its forward position, the low 
portion of the canning surface. 538 is opposite 
the stud 537 and the -lever , 534 is retained 
against counter-clockwise movement by the fin 
ger 540, in cooperation with the shoulder. 539. 

Depression of . any one of the keys - 2,8-or-343 
(FigS. 3, 14, and 16) shifts the corresponding, de 
tent 225-back and forth to rock the rod,525; and 
the arm 529 first rearwardly, or, clockwise: and 
then back to normal position, in the manner, ex 
plained earlier herein. ... Clockwise. In ovement of 
the alm 529 causes the stud 53, in cooperation 

- with the shoulder on the arm 538, to rock said 
: arm counter-clockwise, , which movement, by 
means of the stud 547, shifts the links 545; and 
(564 forwardly (Figs. 12, 15, -and-96B) to rock 
the arm 543, the shaft 54, and the finger, 540 
first clockwise and then back to normal position. 
Clockwise movement of the finger 540. disengages 
the upper end thereof from the shoulder 539 to 
free the lever 534 and the link 533 for counter 
clockwise-movement under influence of the Spring 
536, which is stronger than. and overcomes the 

effect of the springs 56 and 487. The link 
533, through the slot 532 in cooperation with 

the stud 49, rocks the arm 490, the shaft 485, 
- and the finger. 489 - and the latch. 484-counter 
clockwise against the action of the Springs d5 6 
and 487 to disengage said latch. 484 from the 
extension 483 to render the clutch: mechanism 
shown in Fig.: 97 effective to cause, the slide, 457 
to be moved rearwardly to move the platen roll 

, 309 from open throat position to printing posi 
tion, whenever anyone of the keys: 28. Or,343 is 
depressed, to insure that said platen is-in-print 
ing position prior to operation of the machine. 
When the finger 540 and connected mecha 

nism are restored counter-clockwise by...the Spring 
549 (Figs. 12 and 96B) immediately after...the 

lever d534 has-been released, aS. explained above, 
...said finger comes to reston, an arcuate Surface 
formed on said lever 534, adjacent the shoulder 
i539, and remains thus until the extension. 548 
again engages said finger immediately after the 
high portion of the camming Sturface 538;has 
restored said lever 534 clockwise: during: rear 
ward movement of the slide 45 to insure that 
this mechanism is in ineffective position when 
the piaten 309 is in printing position. 
The slots in the forward ends of the links 1492 

and 533 (Fig. 12) permit counter-clockwise re 
leasing movement of the stud -49 and the arm 

  


































































