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COMPUTING AND PRINTING MACHINE 

Oscar J. Sundstrand, Rockford, Ill., assignor, by 
mesne assignments, to Underwood Elliott 
Fisher Company, New York, N. Y., a corpora 
tion of Delaware 

41 Claims. 
One of the Salient objects of the invention is 

to provide automatically-actuated mechanisms 
for performing the various operations involved in 
the printing of dates, folios, debit items, credit 
items, old balances, new balances and other 
classes of amounts upon sheets employed in book 
keeping and analogous work, including the com 
putation of the balances, and the printing upon 
a tape of proof of the correctness of the entries; 
and to provide for the accumulation or storage of 
old balances, debit items, credit items, new bal 
ances and other classes of amounts, and the 
printing of the total of each such class of 

s 
accumulations. 
Another object is to provide for convenient 

manual control and adjustment of the various 
printing and computing mechanisms. 
Another object is to provide, in aSSociation with 

a croSS-tabulating paper carriage, readily adjust 
able devices to enable the carriage to Control the 
performance of printing, computing, cross-tabu 
lating and paper-feeding operations, whereby the 
machine may be conveniently arranged to oper 
ate automatically upon a great variety of printed 
forms. 
Another object is to make possible the use of 

a much greater number of Symbols or "charac 
ters' than has heretofore been practicable. 
A further object is to provide a basic plan of 

Organization of the various parts of a Computing 
and printing machine which shall be readily 
adaptable to the construction of numerous models 
Or types of Such inachines, with resultant econ 
ony in manufacture, 
Other objects and advantages of the present 

invention will become apparent in connection 
with the following detailed description of one 
form of machine embodying the invention. 

In the accompanying drawings, 
Figure 1 is a plan view of a bookkeeping ma 

chine embodying the features of my invention, 
the carriage being shown in the Sixth columnar 
position. 

Fig. 2 is a right-hand side elevation of the 
machine with the casing plates removed, the 
mechanism being shown in the initial position. 

Fig. 28 is a fragmental detail view illustrating 
a means to prevent more than one of the counter 
selecting keys from being used at a time. 

Fig. 2b illustrates a device to prevent the de 
pression of more than one total key at a time. 

Fig. 3 is a left-hand side elevation with the 
casing plates removed and the mechanism in its 
initial position. 

Fig. 3 is a fragmental left-hand side elevation 
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illustrating a portion of the mechanism concerned 
with the resetting of stops. 

Fig. 3 is a fragmental view of a means for 
closing a switch in the motor circuit. 

Fig. 4 is a rear elevation with the left-hand 
parts broken away approximately as indicated 
by dotted line 4-4 of Fig. 1. 

Fig. 4 is a fragmental detail view of one of 
the Selectors operated by the carriage. 

Fig. 5 is a plan view of the mechanism with the 
paper carriage and its supports omitted as indi 
cated by dotted line 5-5 of Fig. 2. The mecha 
nism is shown in the initial position. 

Fig. 6 is a fragmental plan view of the stops 
and Stop-setting mechanism. 

Fig. 7 is a vertical sectional view taken in 
the plane of line 7-7 of Fig. 6. 

Fig. 8 is a fragmental view of the back-space 
ImechaniSm. 

Fig. 9 is a fragmental view of the escapement. 
for the stop-setting mechanism. 

Fig. 10 is a fragmental plan view illustrating 
the repeat mechanism and the means for re 
Storing the stops to their initial position. The 
parts are shown in their initial position in full 
lines. 
Sumed when a digit is set up in the keyboard. 

Fig. 11 is a view similar to that of Fig. 10, but 
showing in full lines the position assumed when 
a digit is set up on the keyboard and in dotted 
lines the position assumed when the repeat key 
is depressed. 

Fig. 12 is a fragmental view looking from the 
front of the machine as indicated by the line 
2-2 in Fig. 10. 
Fig. 13 is a fragmental perspective view of the 

parts shown in Figs, 10, 11 and 12. 
Fig. 14 is a fragmental perspective view of the 

character sections and the means for releasing 
operated character keys. 

Fig. 14 is a fragmental perspective view illus 
trating a means for adjusting the character key 
releasing mechanism. 

Fig. 15 is a fragmental elevation of the print 
ing mechanism, the parts being shown in the po 
sitions assumed when the main rock shaft is at 
the end of its forward turning movement, and 
the type bars being in position to print two 
naughts as a clear sign. This view also illustrates 
the mechanism for controlling date and folio 
printing. 

Fig. 16 is a fragmental plan view showing the 
connections between the type bars and the key 
board. 

Fig. 17 is a fragmental perspective view show 
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ing two of the stops comprised in one of the char 
acter Sections. 

Fig. 18 is a fragmental elevation looking from 
the right-hand side of the machine, illustrating 
the units order of the computing mechanism. 
The plane in which this view is taken is shown by 
dotted line 8-8 of Fig. 5. 

Fig. 19 is a fragmental view showing the cross 
footer pinions engaged with the subtracting 
racks. 

Fig. 20 is a fragmental view looking from the 
right-hand side of Fig. 19. 

Fig. 2 is a right-hand elevation of the means 
for selectively placing the rear counters in and 
out of Operation, the view being taken approxi 
mately in the plane of dotted line 2-2 of 
Fig. 5. 

Fig. 22 is a fragmental view illustrating the 
means for adjusting the CrOSS-footer for addition 
Or substraction, the parts being shown adjusted 
for addition and the main rock shaft being illus 
trated as having just begun to make its forward 
stroke. 

Fig. 23 is a similar view, but showing the posi 
tions assumed at the beginning of the return 
stroke of the rock shaft. 

Fig. 24 illustrates the positions assumed dur 
ing non-addition, the main rock shaft having 
just commenced its return stroke. 

Fig. 25 illustrates a later stage in the return 
stroke of the main rock shaft during non-addi 
tion. 

Fig. 26 is a detail view of the crank arm and 
pawl carried by the main rock shaft for con 
trolling the cross-footer. 

Fig. 27 is a fragmental perspective view illus 
trating the Non-add, Subtotal and Total mech 
anism for the front counter or cross-footer, the 
parts being shown in the position occupied when 
the main rock shaft is at the end of its forward 
stroke in the taking of a debit subtotal. 

Fig. 28 is a fragmental perspective view illus 
trating the Subtraction key and the Second Pick 
up of Credit Balance Key and the connections 
between said keys and the cross-footer, the parts 
being shown in the position occupied when the 
main rock shaft is at the end of its forward 
stroke in the operation of subtracting an item. 

Fig. 29 is a fragmental left-hand elevation ill 
ustrating the cross-footer and more particularly 
the means for introducing the fugitive unit. The 
fugitive unit has just been accumulated posi 
tively on the units pinion. 

Fig. 30 is a similar view, but showing the posi 
tion assumed immediately after the introduction 
of the fugitive unit subtractively. 

Fig. 31 is a fragmental perspective view of the 
fugitive-unit-introducing mechanism, the parts 
being shown in the positions occupied just prior 
to the introduction of the fugitive unit additively 
into the units pinion. 

Fig. 32 is a fragmental detail view of the trans 
fer mechani Sr. 

Fig. 33 is a fragmental perspective view illus 
trating the Subtotal mechanism for the cross 
footer, the parts being shown in the position oc 
cupied when the main rock shaft is at the begin 
ning of its return stroke in the taking of a credit 
Subtotal. 

Fig. 34 is a vertical sectional view looking from 
the right-hand side of the machine and showing 
a portion of the mechanism for actuating the 
hammer mechanism, the alining mechanism and 
the transfer-restoring mechanism for all of the 
Counters. 

2,194,270 
Flg. 35 is a vertical sectional viev looking from 

the left-hand side of Fig. 34. 
Fig. 36 is a fragmental left-hand view of cer 

tain parts shown in Figs. 34 and 35, and showing 
the position occupied immediately after the ham 
mers have been tripped. 

Fig. 3 is a fragmental right-hand elevation 
showing the ribbon and the means for vibrating, 
that is to say, lowering and raising, the ribbon. 

Fig. 38 is a fragmental plan section taken in 
the plane of dotted line 38-38 of Fig. 37. 

Fig. 39 is a fragmental sectional view of the 
hammer mechanism, the parts being in the posi 
tion assumed just prior to the tripping or un 
latching of the hammers, the non-print detent 
being shown in position to prevent effective op 
eration of the hammers. 

Fig. 40 is a front view of the hammer latches. 
Fig. 41 is a fragmental perspective view of the 

hammer latches and certain cooperating parts, 
the latches for the signal hammer, the units ham 
mer and the tens hammer being shown as about 
to be tripped to effect the printing of a clear 
signal and two naughts. 

Fig. 42 is a detail plan view of the escapement 
lever of the stop-setting mechanism of the 
amount keyboard. 

Fig. 43 is a fragmental perspective view of a 
keyboard lock, the parts being shown in the posi 
tion assumed When the motor bar is depressed. 

Fig. 44 shows the main rock shaft as having 
just started on its return stroke and the mech 
anism being adjusted so that the cross-footer 
pinions are about to Inove into mesh with the 
subtracting racks, 

Fig. 45 shows the cross-footer in the position 
it occupies at the beginning of a subtracting op 
eration following a subtracting operation, the 
main rock shaft having just begun its forward 
Stroke, and the pinions being about to move out 
of mesh with the Subtracting racks. 

Fig. 46 illustrates the operation of taking a 
Second credit total or subtotal, the main rock 
shaft having just begun its forward stroke. 

Fig. 4 is a fragmental plan view of the second 
pickup of credit balance mechanism. 

Fig. 48 is a fragmental view of a mechanism 
concerned with the taking of two consecutive 
credit Subtotals. 

Fig. 49 is a fraginental elevation of the subtrac 
tion mechanism. 

Fig. 50 is a fragmental perspective view of the 
manual means for controlling the operation of 
the A. counter, the main rock shaft having just 
Started upon its return movement and the A 
counter having been placed in mesh with the 
racks. The View also shows portions of the car 
riage-controlled mechanism for selecting any of 
the rear counters. 

Fig. 51 illustrates the A counter and the trans 
fer mechanism for all of the rear counters. 

Fig. 52 is a fragmental perspective view of the 
Non-add, Sub-total, and Total mechanism for 
the rear Counters, the mechanism being shown 
in the position occupied when the main rock 
shaft is at the end of its forward stroke. 

Fig. 53 is a right-hand elevation of the middle 
character Section, i. e., the section that controls 
the printing of the numbers of the days of the 
month. 

Fig. 54 illustrates the latch mechanism and stop 
mechanism for the units keys used in setting 
up the numbers of the days of the month. 

Fig. 55 is a plan section on line 55-55 of 
?g.54? 
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2,194,270 
Fig. 56 shows the latching mechanism and stop 

mechanism for the tens keys used in setting up 
the numbers of the days of the month. 

Fig, 57 illustrates the latching mechanism and 
stop mechanism associated with the keys used in 
Setting up various bookkeeping symbols. 

Fig. 58 is a plan section on line 58-58 of 
Fig. 57. 

Fig. 59 represents the latching mechanism and 
the stop mechanism for the two keys used in set 
ting up the numbers denoting two years. 

Fig. 60 is a fragmental perspective view of the 
three left-hand character sections, looking from 
the rear of the machine. 

Fig. 61 is a fragmental perspective view of the 
stop mechanism comprised in the middle chair 
acter Section. 

Fig. 62 is a fragmental phantom view of the 
four type bars farthest to the left. 

Fig. 63 illustrates the signal type bar and the 
characters printed thereby. 

Fig. 64 is a fragmental perspective view look 
ing from the front of the machine and showing 
the escapement mechanism for the paper car 
riage. The carriage is assumed to be moving and 
as about to be stopped in One of its Columnar po 
sitions. The Credit key 840 is assumed to be in 
depressed position so as to effect positioning of 
the stops on the paper carriage for the posting 
of credit items. 

Fig. 64a is a fragmental perspective view of 
one of the control elements on the paper car 
riage. 

Fig. 65 is a perspective view of a pivoted unit 
comprised in the amount keyboard. 

Fig. 66 is a detail view of one of the carriage 
control elements on the machine frame; it may 
be assumed to be either the Subtraction control 
element or the motor repeat element. 

Fig. 67 is a fragmental perspective view of the 
mechanism for setting the stops. 

Fig. 68 illustrates, in perspective, a slide com 
prised in the stop-setting mechanism of the 
amount keyboard. 

Fig. 69 is a horizontal sectional view of cer 
tain parts comprised in the amount keyboard. 

Fig. 70 is a fragmental perspective view illus 
trating the connections between the carriage and 
the Normalizing key, the Carriage short return 
key, the Non-tabulating key, the Tabulating key, 
and the Carriage return key. 

Fig. 71 is a vertical sectional view taken in the 
plane of dotted line f-f of Fig. 3. 

Fig. 72 is an enlarged detail view of a detent 
for holding the main clutch disengaged. 

Fig. 73 is a section on line 73-73 of Fig. 3. 
Fig. 74 is a perspective view of the Carriage 

short return key and the Non-tabulate key and 
their connections. 

Fig. 75 illustrates a manually-operable means 
for unlatching either of the last mentioned two 
keyS. 

Fig. 76 illustrates a portion of the connection 
between the Carriage short return key and the 
clutch-shifting cam. 

Fig. 77 is a fragmental perspective view of 
the line-space mechanism and the mechanism 
whereby the carriage controls line Spacing. 

Fig. 78 is a fragmental plan Section taken in 
the plane of line 78-78 of Fig. 2. 

Fig. 79 is a fragmental front elevation of the 
means whereby the carriage controls item repeat 
and folio repeat, these parts also being shown in 
the right-hand portion of the plan view, Fig. 10. 

3 
Fig. 80 is a perspective view of a portion of the 

mechanism shown in Fig. 78. , 
Fig. 81 is a right-hand elevation of the Credit 

key. 
Fig. 82 is a right-hand elevation of a portion 

of the connections operated by the Credit key. 
Fig. 83 is a left-hand elevation of One of the 

control elements carried by the paper carriage. 
It is the stop used in the third columnar posi 
tion in the set-up hereinafter described and is 
shown in the position Occupied during credit 
posting. r 

Fig. 84 is a similar view, but showing the control 
element in the position occupied during debit 
posting. 

Fig. 85 is a plan view of the inner end of the 
control element shown in Fig. 83, the carriage 
having been arrested in the third columnar po 
sition during credit posting. 

Fig. 86 shows this same control element skip 
ping the third columnar position, as illustrated 
in Fig. 84. 

Fig. 87 is a rear elevation of the escapement 
mechanism in the same position as shown in the 
perspective view, Fig. 64. 

Fig. 88 is a section taken in the plane of line 
88-88 of Fig. 83. 

Fig. 89 is a view similar to Fig. 88, but showing 
the position assumed in the cycling of the ma 
chine. 

Fig. 90 is a section on line 90-90 of Fig. 84, 
showing the carriage as skipping the third col 
umnar position. 

Fig. 91 is a fragmental view looking from the 
front as indicated by dotted line 9 -9 in Fig. 
l, and showing a portion of the carriage, the rack 
and pinion drive therefor, the clutch for commu 
nicating power to the pinion, and Sonine of the 
mechanism for operating the clutch. The car 
riage is shown as approaching the end of its 
working stroke. 

Fig. 92 is a section in the plane of line 92-92 
of Fig. 91. 

Fig. 93 is a fragmental view of a detent com 
prised in the clutch-controlling mechanism. 

Fig. 94 is a view similar to Fig. 91, but showing 
the carriage as having completed its working 
stroke and as having thrown in the clutch. 

Fig. 95 is a similar view, but showing the car 
riage as about to be returned from an interme 
diate point. 

Fig. 96 is a section in the plane of line 96-98 
of Fig. 95. 

Fig. 9 is a fragmental perspective view of one 
of the elements Shown in Fig. 93. 

Fig. 98 is a fragmental view showing the car 
riage as having nearly completed its return move 
ment to initial position, and as about to throw 
out the clutch. 

Fig. 99 shows the carriage as having almost 
completed its return to an intermediate columnar 
position and as about to throw out the clutch. 

Fig. 100 is a plan view illustrating the two paths 
in which a certain carriage-return element is 
arranged to lie. 

FigS. 101 to 104 are views to illustrate the tim 
ing of the mechanisms. 

Fig. 105 is a diagrammatic view illustrating 
a customer's monthly statement, the ledger sheet 
for the same account, and the proof tape, also 
showing diagrammatically the control plate on 
the paper carriage, also a fragmental view of the 
journal, record or audit sheet produced as a car 
bon copy of the entries made upon the statements. 

Fig. 106 illustrates a fragment of the tape, 
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4. 
showing totals obtained from the Several counters. 
For the convenience of the reader, the descrip 

tion of the embodiment herein shown of the in 
vention is arranged under the following headings: 
1. General organization. 

64 
65. 
66. 
67. 
68. 

2,194,270 
. Second pick-up of credit balance key. 
Normalizer key 80. 
Carriage return. 
Carriage return key 898. 
Disengaging clutch on return to initial po- 5 

2. Actuators or type bars. 

ll. 
12. 
13. 
i4. 
15. 
16. 
1. 
18. 
19. 
20. 
2. 
22. 
23. 
24. 
25. 
26. 
27? 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44, 
45. 
46. 
4. 
48. 

49. 

50. 
5. 
52. 
53. 
54. 
55. 

56. 
57. 

58. 

59. 
60. 

61. 
62. 
63. 

Stop mechanism for amount keyboard. 
Correction key for amount keyboard. 
Back-space key for amount keyboard. 
Repeat key for amount keyboard. 
Cross-footer. 
Taking totals from cross-footer. 
Non-addition in croSS-footer. 
Transfer mechanism. 
Introducing the fugitive unit. 
Restoring transfer mechanism. 
Enforcing a blank or Spacing cycle. 
Hammer mechanism for amount type bars. 
Double naught printing. 
Aliner. 
Conditioning cross-footer for subtraction. 
Taking credit total or credit Subtotal. 
Addition after credit totaling. 
Rear counters. 
Selecting the desired rear counter. 
Taking a total from a rear counter. 
Conjoint use of counters. 
Non-addition in rear counter. 
Interlock between total keys. 
The folio keyboard. 
Hanner mechanism for folio type bars. 
Printing signals. 
Character keyS. 
Releasing character keys. 
Hammer mechanism for character type bars. 
Ribbon mechanisin. 
Timing of mechanisms. 
Motor drive and manual control thereof. 
Time Switch. 
Keyboard lock. 
Paper carriage. 
Line-Space mechanism. 
Escapement mechanism. 
Automatic operation of the escapement. 
Tabulator key 633. 
Non-tabulate key 699. 
Carriage control of driving clutch. 
Carriage control of machine functions. 
Control plate. 
Carriage control of line-spacing. 
Carriage control of Subtraction. 
Carriage control of non-addition in cross 

footer. 
Carriage 

footer. 
Carriage control of Subtotal from cross-footer. 
Carriage selection of 'A' counter. 
Carriage control of Selection of 'B' counter. 
Carriage control of selection of "C" counter. 
Carriage control of Selection of "D' counter. 
Carriage control of final total fron rear 

counter. 
Carriage control of Subtotal from rear counter. 
Carriage control of non-addition in rear 

counter. 
Carriage control of date, folio and character 

printing. 
Carriage control of amount repeat. 
Carriage control of date, folio and other char 

acter repeat. 
Carriage control of motor repeat. 
Carriage control of non-print. 
Changing from debit posting to credit post 

ing, and vice versa. 

control of final total from cross 

sition. 
Automatic engagement of carriage return 

clutcih. 
Return from one intermediate position to an 

other intermediate position. 
Tabulation and line-spacing in connection 

with short return. 
Latches for the non-tabulate key 699 and the 

carriage short return key 99. . 
Taking two consecutive credit subtotals. 
Examples of Work. 
Comparison with prior art. 

1. General organization 
The particular embodiment of my invention 

which has been selected for illustration is intend 
ed to operate upon a given set of forms or work 
pieces used in commercial bookkeeping, but it 
Will be understood that the machine may be 
readily modified to perform in proper sequence the 
operations required for other commercial forms 
and for bank bookkeeping. The machine com 
prises a front counter or crossfooter and four rear 
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counters, but it will be evident that the number 
of counters may vary. The cross-footer is adapt 
ed to add and subtract and to give the true alge 
braic sum, whether positive or negative. The rear 
counters, in this particular embodiment, are not 
adapted for subtraction. 

2. Actuators or type bars 
The type for printing items, totals, dates, fo 

lios, etc., upon the work-pieces are carried by 
type bars or actuators of which they may be any 
desired number. Herein there is a type bar 
(Fig. ) for printing symbols or "signals' to de 
note the character of the amount or to indicate 
that a particular counter is clear, nine type bars 
2 for use in printing amounts and for printing 
two naughts to signify that a counter was clear, 
four type bars 3 for printing folios, and four type 
bars 6 for printing dates and various abbrevia 
tions used in bookkeeping. 

in this instance, the type bars or actuators , 
2, 3 and 4 have a rectilinear vertical movement. 
They are guided by a rod 5 (Fig. 15) fixed in the 
machine frame and extending through a slot 5a 
in e2 ch of the type bars, a bar 6 secured in the 
machine frame, and a plate likewise fixed in the 
machine frame, said plate having vertical slots 
through which brackets 8 fixed to the type bars 
extend. Each type bar has a rearward extension 
9 having at its rear end a lug 0 that extends 
through a vertical guide slot in a plate fixed in 
the machine frame. 
While the means for raising the type bars 

may partake of various forms, I have herein 
shown a plurality of levers 2 (Fig. 18), one for 
eacº type bar, Said leVerS being pivoted in the 
machine frame at S. The forward arm of each 
lever 92 has a pin-and-slot connection with the 
bracket 8 on the corresponding type bar. A 
coiled spring 4 tends to move the level in the 
direction to raise the type bar. 
The means for restoring the type bars to their 

initial position comprises two crank arms or cams 
5 and 6 (Figs. 2 and 18) fixed upon a main rock 

shaft and carrying rollers 8 that engage with 
in the forked ends 9 of two levers 20. When 
the levers 20 are in their lower or initial position, 
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the surface 9s is concentric with the shaft , 
hence movement of the shaft does not cause 
movement of the levers 20 until the roller 8 en 
ters the portion 9b of the fork. Similarly, the 
surface 9e is concentric with the shaft when 
the levers are in their upper position, the return 
swing of the shaft being ineffective to move the 
levers 20 until the roller 8 engages the portion 
9. These levers 20 are pivoted upon the axis 3 
and are rigidly connected by means of a universal 
bar 2 (Figs. 4 and 18) which overlies the forward 
arms of the levers 2. The shaft f is oscillated 
by means herein shown as comprising a crank 
arm 22 (Figs. 3 and 16) fixed upon said shaft, the 
end of said crank arm being connected by means 
of a link 23 to a crank disk 24 which is fixed upon 
a shaft 25. The last-mentioned shaft is driven 
from an electric motor 26 (Fig. 3) through reduc 
tion gearing contained in a housing 27. The 
means for stopping the shaft at the conclusion 
of each oscillation (i. e., a forward Swing and a 
return swing) will be hereinafter described. It 
will be seen that when the rock shaft turns in 
the forward direction, the universal bar 2 is 
lifted to allow the springs 4 to raise such of the 
actuators , 2, 3 and 4 as are needed in perform 
ing the desired operation, and that when the rock 
shaft returns to its initial position, the universal 
bar 2 restores the actuators to their normal low 
er position. 

3. Stop mechanism for amount keyboard 
The actuator 2 farthest to the right serves for 

the printing and registration of units, the next 
actuator for tens, and SO On. The means for 
determining the extent to which the actuators 2 
shall rise comprises, in the present instance, a 
stationary group of stops 28 (Figs. 6 and 7) which 
may be of any desired construction, as for exam 
ple, that shown in the Sundstrand Patent No. 
1,198,487. The stops are arranged in as many 
columns as there are actuators 2, there being ten 
stops 28 in each column. Pivoted to the lower 
portion of each actuator 2 is a forwardly extend 
ing bar 29 (Fig. 15) the front end of each bar 29 
extending slidably into an opening in a vertically 
extending pin 30. The pins 30 are guided for 
vertical movement in a slide 3 (Figs. 7 and 68) 
which is mounted upon a stationary rod 32 for 
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movement transversely of the machine. The 
slide 3 is arranged to shift the pins 30 from their 
normal or initial position at the left-hand side of 
the group of stops 28 (shown in Fig. 6) into the 
vertical planes of the columns of stops. The 
rear end of a stop which has been moved rear 
wardly into set position overhangs the transverse 
path of movement of the group of pins 3G. When 
an actuator 2 is raised until its pin 30 stops 
against the lowermost stop in a given column, 
the actuator is in position to effect printing 
and/or registration of the digit “0”. The second 
stop from the bottom corresponds to '1' and 
SO O. 

The actuators 2 for the numerical orders which 
are not needed in printing or registering a given 
amount are prevented from rising above the 
cipher-printing position by a detent plate 33 
(Figs. 6, 7 and 16) located at the left of the group 
of stops 28 and guided to move horizontally for 
ward and back in the machine. Said plate has 
an arm 34 which is pivoted at 35 to a lever in 
the form of a bail 36 (Fig. 27), said bail being 
pivoted on a rod 37. A spring 38 normally holds 
the plate 33 in its rearward position, with its rear 
edge overhanging the pins 30. The forward and 

back movements of the detent plate 33 are limited 
by the engagement of shoulders 39 (Figs. 6, 7 and 
16) on the plate with the back wall 40 (Figs. 6 
and 7) of the frame in which the stops 28 are 
mounted. 
The means for pushing the stops 28 rearwardly 

into position to limit the rising movement of the 
pins 30 comprises a tier of ten push pins 4 
(Figs. 6, 7 and 67) the forward portions of which 
are slidable in openings in a post 42 which is 
fixed to a bracket 43 that Swings upon an axis 
44. The slide 3 and the bracket 43 are con 
nected to move in unison by means of a stud 
45 (Fig. 7) on the bracket which lies in a fork 
46 (Fig. 68) on the slide. By means hereinafter 
described, the bracket 43 is caused to swing step 
by step from the initial position shown in Fig. 6 
toward the right to position the rear ends of 
the push pins 4 in register with successive 
columns of stops 28. The forward ends of the 
push pins 4 are pivoted to the arms 47 (Figs. 6 
and 69) of a series of three-arm levers 48 (Fig. 
69). The levers 48 are mounted upon a pivot 
49 in the machine frame and are arranged to 
be swung counter-clockwise, as viewed in Fig. 6, 
to set the stops, by means of numeral keys 50 
(Figs. 5 and 7) having stems 5 which are guided 
in the framework of the keyboard for vertical 
movement. The movements of the keys 50 are 
limited by engagement of lugs 52 on the lower 
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ends of the key stems 5 with a stationary plate 
53. Each key stem 5f has a notch 54 (Fig. 7) to 
receive a lug 55 (Fig. 6) on a rocking element 
consisting virtually of two bell crank arms 56 
and 5 and a shaft portion 58, the shaft portion 
being pivoted at opposite ends in the framework 
of the keyboard. To the arm 57 of each rocking 
element is connected a link 59 which is pivoted 
to One of the arms 47. It will be apparent from 
Fig. 67 that depression of a numeral key 50 will 
cause the corresponding push pin 4 to be pushed 
rearwardly to set a stop 28. A coiled spring 60 
(Fig. 69) connected to the arm 6 of each of the 
levers 48 restores the lever 48 and the key 50 as 
soon as the operator releases the key. 
The means for impelling the slide 3 and the 

bracket 43 to move toward the right comprises 
a link 62 (Fig. 6) pivoted at its right-hand end 
to the bracket 43 at 63, and pivoted at its left 
hand end to an arm 64 (Fig. 13) which is pivoted 
in the machine frame on the axis 65. Rigid with 
the arm 64 is an arm 66 to which is connected a 
resetting lever 67. A spring 68 connected to the 
lever 67 exerts its force through the connections 
just described to move the slide 3 and the 
bracket 43 toward the right as viewed in Fig. 6. 
Such movement of the slide and the bracket is 
controlled by means of an escapement consisting, 
in this instance, of a bar 69 (Fig. 68) fixed to 
the slide 3 and having two series of teeth TO and 
lf. An escapement lever 72 (Figs. 6 and 42) 
pivoted in the machine frame at 73 has a tooth 
74 (Fig. 9) which is arranged to move into the 
path of successive teeth T0. An escapement 
tooth 75 is formed upon a pawl 76 which is 
pivoted to the lever 72 at 77 and is normally 
held against a stop pin 78 by means of a spring 
79. The tooth 75 is arranged to engage Successive 
teeth 7 ?. As shown in Fig. 9, the teeth 74 and 
75 are so located as to engage the teeth 70 and 
7 alternately as the escapement lever 2 is 
swung. Said lever is swung by means of a link 
80 (Fig. 6), the forward end of which is pivoted 
to an arm 8?. The arm 8 is rigid with a struc 
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ture 82 (Fig. 65) which is pivoted in the machine 
frame on the axis 49. Said structure comprises 
a universal rod 83 which is held in contact with 
the arms 84 (Fig. 69) of the three-arm levers 
48 by means of a spring 85 (Fig. 65). Whenever 
one of the numeral keys 50 is depressed, the 
corresponding arm 84 causes the structure 82 to 
swing counter-clockwise, as viewed in Fig. 6, 
thereby operating the escapement lever 72 to 
withdraw the tooth 75 from the tooth 7 with 
which it was in engagement, and placing the 
escapement tooth 74 in position to engage the 
next tooth 70. When the operator permits the 
key 50 to rise, the spring 85 turns the structure 
82 in the clockwise direction, thereby restoring 
the escapement lever 72 to normal position, with 
drawing the tooth 74 from the tooth T with 
whic; it was in engagement, and allowing the 
tooth 75 to move into position to engage the 
next tooth 7. 
As the operator Sets up by means of the key 

board an item containing, say, four digits, the 
slide 3 and the bracket 43 move step by step 
toward the right. Depression of a digit key in 
setting up the thousands digit of the item causes 
the selected stop 28 in the column farthest to 
the left to be set. The release of the key permits 
the bracket 43 to move to place the push pins 4 
in register with the next column of stops and 
allows the slide 38 to shift the pins 3 to so as to 
bring the one that is connected with the units 
actuator 2 into position beneath the stop that 
has just been set. Setting up of the hundreds 
digit of the item causes setting of a stop in the 
Second column from the left and advances the 
group of pins 3 another step. When the tens 
digit of the item is set up on the keyboard, the 
corresponding Stop is set in the third column 
from the left and the group of pins 30 is moved 
another step. The setting up of the units digit 
of the item causes the setting of the selected stop 
in the fourth column from the left and advances 
the group of pins 36 another step. It will be 
Seen that the pin 30 associated with the units 
actuator 2 is now located beneath the set stop 
in the fourth column from the left, the pin 30 
connected with the tens actuator 2 is located 
beneath the set stop in the third column from 
the left, the pin 30 which is connected with the 
hundreds actuator 2 is below the set stop in the 
second column from the left, and the pin 30 
which is associated with the thousands actuator 
2 is iocated beneath the set stop in the column 
farthest to the left. Thus the item is set up 
by the Operator in the natural order, and the 
required number of pins 30 are moved out from 
under the detent plate 33 and brought into aline 
ment with the proper columns of stops. 
Stops that have been pushed rearwardly into 

Set position are restored to initial position by 
means of a post 86 (Figs. 7 and 68) fixed to the 
slide 3 and having a beveled face 87 adapted 
in the leftward movement of the slide 3 to can 
the stops 28 back to initial position. The upper 
end of the post 86 extends through a slot 86a 
(Fig. 6) in a stationary plate 86b, said slot 
assisting to guide the Slide 3. 

In the normal cycling of the machine, the 
stops 28 are reset and the slide 3 and the bracket 
3 returned to initial position at the eld of 

the cycle of operations by means of an arm 
(Figs. 3, 3 and 10) fixed to the rock shaft 

- Near the end of the return stroke of the 
rock shaft, the arm 88 engages the end of the 
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resetting lever 67 and pushes said lever for 
ward to a point slightly beyond its normal po 
sition. In order to move the rear end of the 
resetting lever 67 out of line with the arm 88 
so as again to permit the setting up of num 
bers in the keyboard, I provide a lever 89 (Fig. 13) 
pivoted at 90 in the machine frame and carry 
ing a stud 9 against which the resetting lever 
67 is normally held by the spring 68. As the 
arm 88 approaches its initial position, it en 
gages a lug 92 (Fig. 13) on the lever 89 and 
thereby turns said lever counter-clockwise, as 
viewed in Fig. 13, thus Swinging the resetting 
lever 67 to the right sufficiently to withdraw 
the rear end of said resetting lever from in 
front of the airn 88. The forward movement 
imparted to the resetting lever 67 by the arm 
88 is sufficient to cause the beveled face 87 (Fig. 6) 
to reset the stops in the most leftward column 
of stops. As soon as the rear end of the reset 
ing lever 67 has been moved out of line with 
tne arm 88, the spring 68 moves said lever 67 
toward the rear and the slide 3 toward the 
right until the foremost tooth if stops against 
the tooth 5, which movement is sufficient to 
withdraw the cam face 8 from a position direct 
ly behind the column of stops 28 farthest to the 
left, and to place the push pins 4 in register with 
Saidi column Of StopS. 
At the beginning of the next cycle of opera 

tions of the machine, the arm 88 Swings away 
from the lug 92, Whereupon a coiled spring 93 
(Fig. 13) Swings the lever 89 clockwise until 
said lever stops against a stop pin 94 (Fig. 10), 
thereby allowing the spring 68 (Fig. 13) to place 
the resetting lever 67 in the path of the return 
movement of the arm 38. The spring 93 is 
anchored at One end to the machine frame at 94. 
(Fig. 13) and is attached at its other end to 
a slide 95 (Fig. 13) which is pivoted to one arm 
of the lever 89. The slide 95 is similar in form 
to, and directly below, the slide 492b shown in 
Fig. 10. (The slide 95 is further referred to 
under the heading '59. Carriage control of amount 
repeat.') 

4. Correction key for amount keyboard 
A Correction key 96 (Fig. 7) is provided for 

manually restoring all of the stopS 28 in one 
movement. The stem 9 of said key has a lug 
98 that bears against a lug 99 on a bell crank 
lever 100 pivoted at 0 in the machine frame. 
A spring iO2 normally holds the Correction key 
elevated, a pin fo3 on the stem 97 limiting the 
action of the spring by engaging the plate 53. 
On the bell crank 00 is a stud 04 which lies 
within an elongated opening fo5 formed in a 
link 06. The rear end of the link fos is con 
nected to an arm 07 (Fig. 6) which is pivoted 
in the machine frame at 08. In the arm OT 
is a slot 109 to receive a pin ft 0 on the link 
62. It will be seen that depression of the Cor 
rection key 96 will cause the link 62 to be moved 
toward the left, as viewed in Fig. 6, to reset the 
stops 28. 

5. Back-space key for amount keyboard 
A Back-space key (Fig. 7) provides means 

for restoring the stops 28 at the rate of one 
numerical order for each depression of the key. 
On the stem 2 of the key f is a pin 3 
that engages a bell crank lever 4 which is 
pivoted in the machine frame at f f 5. To the 
other arm of the bell crank lever 4 is pivoted 
a link 6, the rear end of which is pivoted to a 
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bell crank lever pivoted in the machine frame 
at f 8, the bell crank if carrying a pivoted dog 

9 (Fig. 8) which is adapted to engage with 
teeth I. When the Back-space key i? is re 
leased, a spring 20 restores the pawl 9 and 
the key to their normal position, the action 
of the spring being limited by a stop pin 2 
(Fig. 7) on the key stem ff2, said pin stopping 
against the plate 53. 

6. Repeat key for amount keyboard 
In order to permit.printing or registering the 

same amount more than once under manual 
control, I provide a Repeat key - f22 (Fig. 7) 
having a stem 23, the key being normally held 
in elevated position by means of a Spring 24. 
The normal position of the key is determined by 
contact of a stop pin 25 on the key stem 23 
with the top plate 26 of the keyboard. The 
lower end of the stem 23 is arranged to engage 
a cam surface (27 (Fig. 12) formed on a slide 
28 wich is guided for movement transversely 

of the machine by means of two guide studs 29 
(Figs. 6 and 11) extending through elongated 
openings 30 in the slide. The left-hand end of 
the slide is connected to one arm of a lever 3 
(Figs. 12 and 13) pivoted at 32 (Fig. 10). The 
other. arm of said lever is arranged to engage 
a downwardly extending lug 33 (FigS. 12 and 
13) on the lever 89. When the Repeat key 
í 22 is depressed, the slide í28 is pushed toward 
the left, thereby causing the lever 89 to swing 
in the counter-clockwise direction. So as to SWing 
the resetting lever 67 toward the right into the 
position shown in dotted lines in Fig. 11. The 
key stem 23 is notched (Fig. 7) to provide a 
shoulder 34 which is adapted to engage be 
neath the top plate 26 and thus retain the Re 
peat key depressed and hold the reset lever 67 
in the dotted-line position shown in Fig. ill, 
whereby to permit the repeated printing or reg 
istration of the same amount as many times as 
desired. When the operator disengages the shoul 
der 34 from the plate 26, the Spring i 24 re 
stores the Repeat key to its normal position and 
permits the spring 93 to swing the lever 89 in 
the clockwise direction, the spring 68 at the 
same time swinging the reset lever 67 toward 
the left into position to be engaged by the arm 
88 at the conclusion of the cycle of operations. 

7. Cross-footer 
The cross-footer comprises a Series of pinions 

i35 (Figs. 18 and 22) rotatably mounted upon 
a transverse shaft 36. The shaft 36 is Sup 
ported for sliding movement longitudinally of 
the machine. The set of pinions f35 (of which 
there is one for each actuator 2) is located 
between two sets of racks 37 and 38. A rack 
37 and a rack 38 are connected to each a C 
tuator 2 in the manner to be presently described, 
and the set of pinions is arranged to be moved 
into mesh with either set of racks. When the 
pinions are out of mesh, they are midway be 
tween the two sets of racks, and are ready to 
be moved into mesh with either set without any 
preliminary or selective movement, Such as is 
required in certain other types of machines. 
Addition is accomplished by means of the Set 

of racks 37. hen an item is to be added, the 
pinions are moved forward into neutral position 
between the two sets of racks before the actu 
ators 2 are raised, and are moved rear Wardly into 
mesh with the racks 37 just before the actuators 
2 are moved downwardly. Addition, therefore, 
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occurs in the down stroke of the racks 3, the 
extent of rotation of the pinions depending, of 
course, upon the extent of movement of the racks. 

Subtraction is effected by means of the set 
of racks 38, the pinions being moved into mesh 
with Said racks just before the latter descend. 
Subtraction thus takes place in the down stroke 
Of the rackS. 
The upper end of each rack is attached to the 

rearwardly extending portion 9 of One of the 
actuators 2 by means of a headed pin or stud 39 
(Fig. 18) extending through a vertically elongated 
opening 40 in the rack. A contractile spring 4 
attached at its upper end to the rack and at its 
lower end to a downwardly extending part of 
the portion 9 tends to move the rack downwardly 
with relation to the actuator one tooth space for 
transfer purposes. 
The pinions 35 are moved into and out of mesh 

with the racks 37 and 38 by means such, for 
example, as two links f42 (Figs. 18, 20 and 22), 
One at each side of the machine, the forward ends 
of Which links have bearings to receive the ends 
of the shaft 36. The rear ends of the links 42 
are pivoted at 43 to two arms 44 (Fig. 20), 
which are rigidly secured to a shaft 45 that is 
journaled in the framework of the machine. 
The means herein shown for Swinging the arms 
44 to move the pinions into and out of mesh 

With the racks, comprises an arm 46 (Figs. 19 
and 20) which is rigid with the right-hand arm 
44 and carries a pin 47 that engages the notched 
end of an arm 48. The arm 48 is secured upon 
a short shaft 49 that is journaled in the machine 
frame. Also fixed to said shaft is an arm 50. 
The arm 50 is swung by means of a lever 5 
(Fig. 22) pivoted at 52, said lever having a can 
slot f$3 therein to receive a stud 54 on the arm 

The lower portion of the cam slot 53 im 
parts the meshing and demeshing movements re 
quired in adding and debit-totaling operations, 
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while the upper portion of the cam slot 53 pro 
duces the meshing and demeshing movements in 
cident to substraction and credit totaling opera 
tions. The lever 5 is swung by means of a link 
55 having notches 56 and 57 in its opposite 

edgeS. The notch 56 is adapted to receive a 
stud f58 on the cam lever 5, the notch 57 being 
adapted to receive a stud 59 on said lever. The 
Studs 58 and 59 are at opposite sides of the 
axles 52, and hence it will be seen that when the 
link 55 is in engagement with the pin 158, ver 
tical movement of the link 55 will cause recip 
rocation of the lever 5 to cause operation of the 
lower portion of the cam slot f53 on the stud 54, 
whereas when the link 5.5 is in engagement with 
the pin 59, the lever 5 will be swung to cause 
operation of the upper portion of the cam slot 53 
On the Studi 54. 
The link 155 is pivoted to one end of a rocker 

arm 60 which is pivoted in the machine frame at 
6. The other end of the rocker arm 6O is 

pivoted to a link 62 having a notch 63 adapted 
to receive a pin 64 on a lever 65. The last men 
tioned lever is pivoted on the axis 66 in the ma 
Chine frame and haS a pin and Slot connection 
with an arm 67 which is pivoted at 68. 
The means for Swinging the lever 65 comprises 

an arm 69 (FigS. 16 and 26) fixed upon the main 
rock shaft (7. On said arm is pivoted at 70 a 
pawl fi having two shoulders f2 and 73 and 
a hook 74. The pawl 7 is influenced by a ten 
sion spring 75. On the lever 65 is a pin 76 
arranged to be engaged by the shoulder 72. On 
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the arm 67 is a pin 77 arranged for engagement 
by the shoulder 73. 

78 (Fig. 27) is a detent pivoted in the frame 
work at 788. It has two cam notches to receive 
a pin 78b carried by the rocker arm ? 60. A 
spring f 8c connected to the detent holds the 
latter in engagement with the pin. This spring 
actuated detent helps to move the cam lever 5 
suddenly into its counter-meshed or its counter 
demeshed position and to hold it in such position. 

Referring now to Fig. 22 which shows the parts 
in initial position, the pinions being in mesh with 
the adding racks 37: When the main rock shaft 
7 begins its forward movement, the arm 69 

swings in the direction indicated by the arrow in 
Fig. 22, whereupon the shoulder 72 engaging the 
pin 76 (assisted by the spring detent 78) causes 
the lever f65 to turn counter-clockwise into the 
position shown in Fig. 23, whereby the link 462 
is lifted and the link 55 lowered, thereby Swing 
ing the cam lever 5 downwardly and thus 
promptly placing the pinions 35 in neutral posi 
tion between the two sets of racks. The pinions 
are thus moved out of mesh with the racks 37 
just before the racks begin rising to the extent 
corresponding to the item set lup On the keyboardi. 
As the arm 69 completes its upward stroke, the 
Surface 79 on the pawl di comes into engage 
ment with the pin it on the arm d6, causing 
the pawl í7 í to assume the position shown in 
Fig. 23. 
On the return stroke of the rock shaft 7, the 

shoulder 73 of the pawl is, operating against 
the pin (and assisted by the spring detent 
78), swings the arm 6 into the position shown 

in Fig. 22, thereby, through the connections pre 
viously described, swinging the cam lever 85 to 
the position shown in Fig. 22, and thus returning 
the pinions 35 into mesh with the racks 3. 
This occurs promptly after the commencement 
of the return stroke of the arm 69, and in the 
continuing operation of the machine the racks 
37 descend, thereby turning the pinions 35 to 
accumulate thereon the amount set up in the key 
board. 
Any desired means may be used to prevent 

casual rotation of the pinions while they are out 
of mesh with the racks, as, for example, that 
fully disclosed in my application Serial No. 670,- 
665, filed October 25, 1923 (now Patent No. 
1965,611, dated July 10, 1934). 

8. Taking totals from cross-footer 
When a debit or positive total (whether sub 

total or final total) is to be printed, the pinions 
are retained in mesh with the racks 37 during 
the upward movement thereof. The means 
whereby the upward movement of the arm 69 
is rendered ineffective to withdraw the pinions 
from the racks 37 will now be described, ref 
erence being made particularly to Fig. 27. The 
Total key 80 and the Subtotal key 8 are car 
ried by key stems 82 and 83, respectively. The 
lower ends of these stems are arranged to en 
gage bails 84 and 85, respectively, which are 
pivoted at 86 in the machine frame. The bails 
84 and 85 are arranged to engage lugs 87 and 
88 on a total slide 89 and a Subtotal slide 90, 

respectively. Depression of a key 80 or 8 
causes forward movement of the corresponding 
slide f89 or 90. On the total slide 89 is an 
upstanding portion i9l which is yieldingly con 
nected through a tension spring 92 to an arm 
f93 pivoted in the machine frame at 94. The 
Spring 92 normally holds a pin 95 on the arm 
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l93 against a lug 96 on the total slide. Rigid 
with the arm 93 is an arm 97 which is connect 
ed by means of a link 98 to the lower end of 
the link f62. It will be seen that depression of 
the Total key 80 will cause the arms 93 and 
97 to swing forward to withdraw the notch 63 
from the pin 64 and to place the edge 99 of 
the link 62 against a pin 200 on the lever 65, 
the spring 92 yielding to permit the key 80 to 
complete its downward movement. In the en 
Suing cycle of operations of the machine, the 
arm 69 Swings upwardly, Swinging the lever 65 
counter-clockwise idly without imparting any 
movement to the link 62, hence the pinions re 
main in mesh with the racks as the latter rise. 
As the lever f65 completes its counter-clockwise 
movement, the pin 200 comes into registry with 
a notch 20 in the link 62, whereupon the 
spring f 92 moves the notch into engagement with 
the pin. When the lever 69 starts on its re 
turn stroke, the shoulder 73 of the pawl 7 en 
gages the pin 77 and swings the lever 65 clock 
wise, thereby lifting the link 62 and thus caus 
ing the pinions to be withdrawn from the racks 
37 before the latter descend, thus leaving the 

pinions standing at Zero or clear. The comple 
tion of the debit final total cycle leaves the 
pinions in netural. 
When a Subtotal is to be taken, the Subtotal 

key 8 is depressed, thereby drawing the sub 
total slide 90 forward. On said slide is a post 
202 which engages a pin 203 on the total slide 
and thus causes the link f62 to be disengaged 
from the pin 64 and engaged with the pin 200, as 
described in connection with the operation of 
taking a final total. Since, however, the pinions 
are not to be cleared, they should remain in 
mesh with the racks 3 during the descent of 
the latter. To effect this result, a can Surface 
204 is provided on the upper end of the post 202 
to engage a stud 205 on an arm 206 pivoted on 
the axis 20. Rigid with the arm. 206 is an arm 
208 carrying a stud 209. When the subtotal 
slide 90 is drawn forward, the cam 204 places 
the stud 209 in position to depress the pawl T 
when the arm 69 approaches its upper position. 
Consequently when the arm f 69 makes its re 
turn stroke, the shoulder 73 of the pawl is un 
able to engage the pin 77 and therefore the pin 
ions are not withdrawn from the racks 37. Near 
the end of the downward stroke of the arm f 69, 
the hook 74 engages the pin 76, and as the arm 
69 completes its downward movement the hook 
f74 turns the lever 65 clockwise, thereby lift 
ing the link 62, lowering the link 55, and low 
ering the cam arm f5, and thus moving the 
pinions 35 into neutral position, this occurring 
a moment after the racks have returned to their 
normal down position. 
The Total key and the Subtotal key, together 

with a number of other operation-controlling 
keys, are latched in the depressed position dur 
ing a given cycle of operations of the machine 
by means of a slide 2.0 (Fig. 28) which is re 
ciprocable longitudinally of the machine and has 
a series of lugs 2 thereon. Each lug has a 
beveled surface 22 and a locking shoulder 2 3 
therebelow. On each of the key stems is a lock 
ing stud 2.f4 having a beveled surface to engage 
the surface 22 when the key is depressed and 
thus push the slide 20 forward to allow the stud 
24 to engage beneath the shoulder 213 when the 
slide 20 is drawn rearwardly by the spring 25. 
Near the end of the cycle of operations, the slide 
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action of the key-restoring means. The latter 
consists of a bell crank 26 pivoted at 2, one 
arm of the bell crank engaging the key stem and 
the other arm being pivoted to the forward end 
of a slide 28. The rear end of the slide is guid 
ed in the framework. An expansive spring 29 
normally holds the slide 28 in its forward posi 
tion, thus holding the key elevated. The slide 
20 is drawn forward to release the depressed key 
by means comprising an elongated plate 220 
which is pivoted along its upper edge to the mas 
chine frame. The lower edge of the plate at the 
right-hand side of the machine engages behind 
a lug 22 on the slide 20. Near the end of the 
cycle of operations, the plate 220 is swung for 
ward by means including a slide 222 (Figs. 3 and 
14) which is guided in the machine frame for 
movement longitudinally of the machine. A 
spring 223 normally holds the slide 222 in its 
rearward position. On the arm 88 is a pin 224 
to engage the rear end of the slide 222 and push 
it forward, thereby tilting the plate 220. On 
the slide 222 is a cam surface 225 which, when 
the slide 222 is pushed forward by the pin 224, 
engages a stationary cam surface 226, whereby 
the rear end of the slide 222 is caused to move up 
wardly out of engagement with the pin 224, 
whereupon the Spring 223 returns the slide 222 
to its normal rearward position. 
When the Total key 80 or the Subtotal key 
8 is released in the manner heretofore de 

scribed, a spring 227 (Fig. 27) restores the total 
slide 89 or the Subtotal slide f 90, as the case may 
be, to its normal rearward position and with 
draws the can 204 from the pin 205, where 
upon a spring 228 lifts the stud 209 into its in 
effective position. - 
When a total is to be taken, whether a final 

total or a subtotal, the detent plate 33 (Fig. 18) 
must be moved forward to permit the rising move 
ment of the pins 30 connected to those of the 
actuators 2 which are required in the printing 
of the total or subtotal. For this purpose each 
of the slides 89 and 190 (Fig. 27) has a lug 
229 which, when the slide is moved forward, 
engages one arm of a lever 230 pivoted at 23f. 
The other arm of the lever 230 engages an arm 
232 which is rigid with the bail 36. Thus it 
will be seen that when the Total key f80 or the 
Subtotal key 8 is depressed, the detent plate 
33 will be drawn forward out of position to re 
strain the pins 30. 

9. Non-addition in Cross-footer 
It is sometimes desirable to print an item with 

out introducing it into the cross-footer. This 
may be accomplished by means of a Non-add key 
233 (Fig. 27), the stem 234 of which is arranged 
to operate a bail 235 which is similar to the bails 
84 and 85. The bail 235 is arranged to draw 
forward a non-add slide 236 which has a post 
23. On the upper end of the post 237 is a cam 
surface 238 arranged to operate upon the stud 
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205. When the Non-add key 233 is depressed, 
the stud 209 is lowered into position to prevent 
the shoulder 3 of the pawl 7 from engaging 
the pin f77, as shown in Fig. 24. Consequently 
the pinions 35, which were moved out of mesh 
with the racks 37 when the arm 69 began to 
Swing upwardly, remain in Such withdrawn posi 
tion as the arm 69 makes its return stroke. As 
the arm 69 is completing its downward or re 
turn movement, the hook 74 engages the pin 76, 
as shown in Fig. 25, whereby the pinions are 
moved into mesh with the racks 37 after the lat 

9 
ter have been returned totheir normal down posi 
tion. At the close of the cycle of operations, the 
Non-add key 233 is released by the plate 220. 
(Fig. 28), whereupon a spring 238a (Fig. 27) re 
stores the non-add slide 236 to its normal rear 
ward position and the spring 228 lifts the stud 
209 into its inoperative position. 

10. Transfer mechanism. 
The transfer mechanism may be of any de 

sired character. Herein I have shown a set of 
transfer devices for the racks 37 to Carry 
amounts from one numerical order to the next 
higher order in operations involving addition, 
and a like set of transfer devices for the racks 38 
to carry amounts from one numerical order to the 
next higher order in substracting operations. 
The extent of downward movement of the tens 
and higher racks is limited (except in transfer 
operations) by contact of lugs 239 (Fig. 32) On 
the racks with pawls 240. When an amount is 
to. be transferred from one order to the next 
higher order, the pawl 240 for the rack belonging 
to such higher order is withdrawn, thereby al 
lowing that rack to descend under the action of 
its spring 4 (Fig. 18) until its lug 239 stops 
against a bar 24. The extent of Such further 
descent of the rack is just Sufficient to turn the 
pinion for that rack through the distance of one 
tooth. The pawls 240 are pivoted on a rod 242 
in the machine frame. To the lower end of each 
pawl is pivoted a dog 243 having a tooth 244 
adapted to engage the edge of the adjacent bar 
24. A contractile spring 245 normally holds 
the tooth 244 in engagement with the bar 24, 
the pawl 240 being then in position to support 
the corresponding rack. 
The means for disengaging the tooth 244 from 

the bar 24 consists of two diametrically oppo 
site lugs 246 fixed to one side of each pinion. 
(Two lugs 246 are provided because each pinion 
has twenty teeth). When the amount registered 
by a pinion reaches 9, continued rotation of the 
pinion as its rack descends brings one of the lugs 
246 against the end of the dog 243 associated 
with the next higher rack, thereby depressing 
the dog until the tooth 244 thereof is clear of 
the bar 24, whereupon the spring 245 (assisted 
by the downward pressure of said next higher 
rack) pulls the dog and the pawl 240 away from 
the last mentioned rack, the latter then moving 
down one tooth Space under the influence of its 
Spring 4 until stopped by the bar 24 f. 
When any pinion stands at zero, one of the lugs 

246 on said pinion lies directly beneath the end 
of one of the dogs 243 associated with the set of 
racks 37, if the amount accumulated to be a 
debit or positive amount, or directly beneath the 
end of one of the dogs 243 associated with the 
group of racks 38, if the amount accumulated be 
a credit or negative amount. Therefore, when a 
total is to be printed, those racks which mesh 
with the pinions standing at zero cannot rise, 
the remaining racks rising until the rotation of 
their pinions brings the lugs 246 thereoninto con 
tact with the respective dogs. The type bars 2 
are then in position to print the total amount ac 
cumulated on the pinions. 

ll. Introducing the fugitive unit 
If a debit or positive amount has been accumu 

lated in the cross-footer, and one or more 
amounts are Subtracted So as to leave a credit or 
negative total in the cross-footer, the true credit 
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unit. 
converted into a positive or debit total by the 
addition of amounts, the correct total cannot be 
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printed without first adding a unit to the total. 
In other words, in order that the true algebraic 
sum shall be printed, it is necessary to intro 
duce a unit (hereinafter termed the "fugitive 
unit') into the cross-footer whenever the CrOSS 
footer “passes through zero.' In order to effect 
this result automatically, I have provided the 
means to be now described. 
The units rack 37 and the units rack f38 are 

arranged to be supported in normal position by 
means of pawls 247 (Figs. 18 and 31) which are 
pivoted upon the rods 242 and are arranged to 
support the lugs 239 on said units racks. When 
the cross-footer is passing through Zero, Say, 
from the positive to the negative condition, the 
fugitive unit is introduced by withdrawing the 
pawl 247 for the units rack 38, whereupon the 
spring 4 for said rack moves the rack down 
one tooth space and thus turns the units pinion 
the same distance. The means for thus With 
drawing the pawl 247 at the time the cross-footer 
passes through zero comprises two diametrically 
opposite lugs 248 (Fig. 31) on the pinion of high 
est order, said lugs being arranged to engage a 
dog 249 which may be, and preferably is, identi 
cal in form with the dogs 243. The dog 249 is 
pivotally supported upon the lower arm of a lever 
250 which is pivoted on the rod 242. The upper 
arm of the lever 250 is rigidly connected with an 
arm 25 which is rigid with the pawl 247 by 
means of a cross-bar or plate 252. 

Let it be assumed that the amount '3' has 
been accumulated or added by operation of the 
adding racks 3. The units pinion will therefore 
stand with one of its lugs 246 three spaces below 
the Zero position on the adding side of the cross 
footer, the corresponding lugs 246 of the other 
pinions lying directly beneath the ends of the 
dogs 243 at the same side of the cross-footer. 
The diametrically opposite lugs 246 are above the 
horizontal plane of the ends of the dogs 243 at 
the subtracting side of the cross-footer. Assum 
ing that 5 is to be subtracted, the pinions are 
first moved out of mesh with the racks 3, and 
after the units rack 38 has been raised to the 
position for registering “5', the pinions are moved 
into mesh with the racks 38, whereupon the 
units rack 38 descends, thus turning the units 
pinion five tooth spaces. In the course of such 
turning noVenent, one of the lugs 246 on the 
units Wheel is carried into engagement with the 
end of the dog 243 associated with the tens rack 
438, thereby disengaging said dog from the bar 
24 and thus allowing said tens rack to descend 
One tooth space. Said tens rack being in mesh. 
with the tens pinion, the latter was caused to 
turn through one tooth Space, whereby the lug 
246 on said tens wheel tripped the dog 243 for 
the hundreds rack and so on from pinion to pin 
ion. An impulse was thus transmitted from the 
units pinion to the pinion of highest order so as 
to place one of the lugs 246 on all the pinions ex 
cept the units pinion directly below the normal 
horizontal plane of the dogs 243 at the subtract 
ing side of the cross-footer. The rotation thus 
imparted to the wheel of highest order served to 
disengage the dog 249 from the bar 24, where 
upon the corresponding Spring 245 swings the 
lever 250 counter-clockwise as viewed in Fig. 30, 
the movement of said lever being transmitted 
through the plate 252 and the arm 25 to the 

Similarly, if a credit or negative total be 
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pawl 247, whereby the units rack f38 was allowed 
to descend an additional tooth space, thus intro 
ducing the fugitive unit. 

12. Restoring transfer mechanism 
After each transfer operation and each fugi 

tive unit-introducing operation in the cross 
footer, the pawl or pawls 240, the dog or dogs 
243, or the dog or dogs 249, as the case may be, 
are restored to normal position by means of a 
rod 253 (Fig. 29), there being one such restoring 
rod for each of the Sets of transfer mechanism. 
Each rod 253 is carried by two bell crank levers 
254 (Fig. 30) which are pivoted in the machine 
frame on the axis 242. The bell crank levers at 
each side of the machine are connected for simul 
taneous swinging movement by a pin and slot 
connection, as shown at 255. The restoring rods 
253 are simultaneously moved toward and away 
from each other by means of an arm 256 (Fig. 30) 
on each of the two forward bell cranks 254, each 
of said arms having a pin and slot connection 
with the forward end of a link 257. The rear end 
of each link 257 has a pin and slot connection 
with an arm 258 (Fig. 18) which is pivoted in the 
machine frame at 259. A spring 260 (Figs. 18 
and 29) connected to one of the restoring rods 
253 normally holds then in their Withdrawn posi 
tion. A spring 26 connected to one of the arms 
258 normally holds a lug 262 on each link 257 
against a cross-bar 263 carried by a plate-like 
member in the nature of an arm 264, said member 
being pivoted on the axis 265. The left-hand end 
of the cross-bar 263 extends into an elongated 
opening 266 in the rear end of a link 267, the 
forward end of which link is pivoted to the upper 
arm of a lever 268 pivoted in the framework at 
269. On the lower arm of the lever 268 is a 
roller 20 (Fig. 34) which is arranged to be 
engaged by the left-hand fork 9 in the upward 
swing of the latter. Thus it will be seen that any 
transfer pawls and dogs concerned in a transfer 
Operation or a fugitive-unit-introducing opera 
tion Will be restored to their normal position dur 
ing the forepart of the Succeeding cycle of oper 
ations. 
When the type bars are raised for a printing 

operation, the racks do not begin to rise until the 
studs 39 (Fig. 15) engage the upper ends of the 
elongated openings f46. Those racks, however, 
Which have descended below the normal position 
in order to effect a transfer or to introduce the 
fugitive unit, rise practically simultaneously with 
the type bars and thus are lifted before the pawls 
24 ), 243 and 249 (Figs. 30 and 32) are restored 
to normal position by the rod 253. In this way 
the lugs 239 are raised sufficiently to permit the 
placing of the pawls. 248 thereunder. 

13. Enforcing a blank or spacing cycle 
it Will be seen that the machine should not be 

put through a total-taking cycle of operations 
until after the transfer mechanism has been re 
stored to normal position. I therefore provide 
means to insure that the machine shall be put 
through a blank cycle before the total-taking 
cycle is performed, during which blank cycle the 
transfer mechanism is restored, if it had oper 
ated in the last preceding cycle. The means to 
compel the performance of the blank cycle, in 
this embodiment of the invention, is made sensi 
tive to the operation of the actuators 2. Thus if 
One or more actuators 2 are raised to register or 
print, the next cycle is not permitted to be a 
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which the actuators 2 are not raised to print) a 
total-taking cycle may be performed. The means 
herein shown to enforce the blank Or spacing 
cycle comprises a slide 27 (Fig. 33) nounted 
for reciprocation longitudinally of the machine 
alongside the slide 2.0 (Fig. 28). The slide 27 
(Fig. 33) is urged forward by a spring 272. Two 
lugs 273 and 24 are located on the slide 27 in 
position to underlie the lugs 24 on the Total key 
80 and the Subtotal key 8, respectively, when 
the slide 27 is in its forward position. Said slide 
is normally held in its rear position by means in 
cluding an arm 275 which is pivoted in the frame 
work at 276. On the lower edge of the arm 275 
is a cam lug 277 that bears against a pin 278 on 

The arm 25 is arranged 
to be raised by means of a crank pin 279 carried 
by two cams 280 and 28, (Figs. 16 and 33) said 
cams being fixed upon the rock shaft T. The 
rear end of the arm 275 rests upon the crank pin 
29. A Spring 282 tends to move the arm 275 
down. When the rock shaft makes its forward 
Swing, the arm 275 is raised, thereby lifting the 
cam 277 sufficiently to allow the spring 272 to 
draw the total lock slide 27 forward far enough 
to block depression of the Total key 80 and the 
Subtotal key 8. Thus after a cycle, of oper 
ations has been started the keys 80 and 8 can 
not be depressed. 
In the return stroke of the rock shaft 7, the 

downward movement of the crank pin 279 would 
permit the Spring 282 to lower the arm 275 and 
thus can back the total lock slide 27 into inef 
fective position, were it not for a mechanism 
comprising an arm 283 pivoted at 284 and hav 
ing a finger 285 that extends into an opening 286 
in the arm 215. The rear portion of the open 
ing 286 is of Such height that when the finger 
285 is therein, said finger does not prevent the 
Spring 282 from lowering the arm 275 and thus 
camming back the total lock slide 27. The for 
ward portion of the opening 286, however, is 
of Such reduced height that when the finger 285 
is in said portion of the opening, the arm 275 
cannot drop down far enough to cam the total 
lock slide 27 back into ineffective position. 287 
is a lug on the lever 275 between the forward and 
rear portions of the opening 286. A spring 288 
tends to Swing the arm 283 to place the finger 
285 in the rear portion of the opening 286. Rigid 
with the arm 283 is an arm 289 carrying a stud 
290 (Figs. 33 and 39) that underlies several of 
the latches 29 which control the printing ham 
mers 292. The hammerS 292 are pivoted. On the 
axis 293 and are impelled against the type by 
individual springs 294 that are anchored to a 
rod 294a. The latches 29 are arranged to en 
gage the lugs 295 on the hammers. As shown in 
Fig. 40, the latch 29 for each of the hammers 
for the type bars 2 (except the highest Order 
latch) has a lug 295a overlying the latch next to 
the left, so that the actuation of any latch will 
actuate all the latches of lower order. On each 
type bar 2 is a pin 296 (Fig. 33) which overlies 
the free end of an arm 297, which is pivoted on 
a rod 298 carried by a plate in the nature of an 
arm. 299 pivoted at 284. A spring 30 (Fig. 39) 
normally holds the free end of the arm 297 in 
contact with the pin 296, said Spring being Con 
nected to the latch 29. When the type bar is 
raised sufficiently to bring the type for the digit 
“1' or any higher digit to the printing line, a 
shoulder 302 (Fig. 39) on the arm 297 is brought 
in front of a lug 303 on the latch 29. 

It will be seen that when one or more of the 

1 
type bars are raised into position to print '1' 
or a higher digit, rearward movement of the 
corresponding arms 29 will cause the shoulders 
302 to engage the lugs 303 and thus disengage 
the corresponding latches 29 from the hammers 
required for printing from the raised type bars. 
Such movement of the latches 29 also serves to 
depress the stud 290 (Fig. 39) and thus move the 
finger 285 (Fig. 33) into the forward portion 
of the opening 286 so that in the continuing re 
turn stroke of the rock shaft 7, said finger pre 
vents the arm 275 from descending far enough 
to cam the total lock slide 27 rearwardly. The 

O 

lug 287 retains the finger 285 in the forward 
portion of the opening 286 so that at the end of 
the cycle in which the printing of the digit '1' or 
a higher digit occurred, the arm 275 is held up by 
the finger 285, and the total lock slide 27 re 
mains in its forward position. Thus it is im 
pOSSible to depress the Total key or the Subtotal 
key in preparation for the next cycle and hence 
the next cycle cannot be a total-taking cycle. 
If the Operator wishes to take a total, he must 
put the machine through a blank cycle of opera 
tions, that is to say, a cycle in which no number 
is Set up on the keyboard. In the first half of 
the blank cycle, the crank pin 279 lifts the arm 
275, thus disengaging the lug 287 from the finger 
285. Subsequently in the same half of the cycle, 
a stud 304 (Figs. 16 and 33) ora the cam 28 ( en 
gages the end of a finger 305 on the arm 283 
and pushes Said arm forward, thereby again 
placing the finger 285 in the forward portion 
of the opening 286. In the second half or re 
turn Stroke of the cycle, the spring 288 causes 
the finger 305 to follow the stud 304 so that the 
finger 285 passes into the rear portion of the 
Opening 286 before the crank pin 279 has allowed 
the arm 25 to drop. In the latter portion of 
the second half of the cycle, the crank pin 279 
allows the arm 275 to descend under the action 
of its Spring 282, whereby the total lock slide 
27 li is cammed back into ineffective position, thus 
allowing a total or Subtotal to be taken in the 
next ensuing cycle. 
The mechanism just described for enforcing 

the performance of a blank cycle prior to a total 
ing or Subtotaling operation is not effective when 
the machine is operating under the control of 
the carriage. In the latter case the carriage 
stops are set to provide a blank cycle before each 
totaling or Subtotaling cycle or, if preferred, only 
When restoration of the transfer mechanism is 
required. 
14. Hammer mechanism for amount typebars 
The hammers 292 (Fig. 39) Were described in 

Connection with the means to enforce a blank 
cycle. They are released through rearward 
Swinging movement of the arm. 299 that supports 
the series of arms 29. The means for Swinging 
the arm. 299 is shown in Figs. 18 and 34. To the 
left-hand end of the rod 298 is pivoted a link 
306, the rear end of which is connected to the 
upper arm of a lever 307 pivoted in the machine 
frame at 38. The lower arm of the lever 307 
carries a roller 309 adapted to run on the edge 
of the cam 6 fixed on the main rock shaft 7. 
The major portion of the periphery of the cam 
| 6 is concentric with the shaft 7, but in the low 
er portion of the cam is a notch 30 providing a 
cam surface 3. A link 32 connects the upper 
end of the lever 307. to an alliner 33 which is 
pivoted in the machine frame at 34. A spring 
35 connected to the aliner holds the roller 309 
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in engagement with the can f6. It will be seen 
that movement of the roller 309 into the notch 
3 O would permit the spring 35 to Swing the 
arm. 299 rearwardly to disengage the latches 29 
from the hammers, but it is desired that the 
hammers shall not be released until during the 
beginning of the return stroke, thus giving the 
actuators time to reach the selected printing and 
registering position and come to rest. It is also 
desired that the hammers shall be released sud 
denly. I therefore provide an arm 3 f6 loosely 
pivoted on the shaft fl and normally held against 
a stop 37 on the can 6 by gravity. The free 
end of the arm 3 f6 is curved concentrically with 
the shaft f7 and projects slightly beyond the 
concentric or dwell portion of the cam 6. The 
side of the arm 36 facing the stop 37 has a 
notch 38 (Fig. 36) to receive a square stud 39 
On the lower arm of the lever 3. 

In the forward stroke of the rock shaft 7 the 
cam 6 rises, the projecting end of the arm 36 
passing under the square lug 39 before the roller 
309 can drop into the notch 3 ff. As the cam fs 
completes its upward swing, the stud 39 drops 
off the end of the arm 36 onto the stop 3. 
When the cam 6 starts on its return stroke, the 
projecting end of the arm 36 catches on the lug 
39, whereby the arm 3 f6 is caused to lag while 
the cam 6 continues to swing downwardly, 
thereby forming, a space between the arm 316 
and the stop 37 into which the lug 39 drops 
(see Fig. 36) under the action of the spring 35, 
thereby quickly unlatching the hammers very 
Soon after the return stroke has commenced. As 
the cam 6 continues its return movement, the 
roller 309 rides out on the cam surface 3 if until 
it is again on the concentric or dwell portion of 
Said cam, thus disengaging the square stud 39 
from the arm 36, whereupon said arm drops into 
engagement with the stop 37. A leaf spring 320 
On the machine frame is located in position to 
come into engagement with the arm 36 as the 
cam 6 is completing its upward stroke, this 
Spring being provided to prevent the arm 36 
from continuing to Swing up through momentum. 
The hammers 292 are reset or cocked by means 

of a rod 320 (Fig. 33) carried by the upper ends 
of two levers 32b (Figs. 28 and 33) which are 
pivoted in the machine frame at 3200. A tension 
spring 320d (Fig. 28) tends to move the rod 320a 
away from the hammers. The lower arm of the 
right-hand lever 320 b is arranged to be engaged 
by a roller 320e on the arm 69. A roller 32 of 
(Fig. 16) on the can 6 is arranged to engage 
the lower arm of the left-hand lever 32b. 

It Will be remembered that the hammers are 
released at the beginning of the return Stroke of 
the rock shaft . At that time the resetting rod 
3208 is in its rearward position away from the 
hammers. Soon after the return stroke has been 
commenced, and before the type bars start down, 
the rollers 320e and 320 engage the lower arms 
of the levers 320 and draw the hammers away 
from the type. When the hammers 292 are re 
set by the rod 320, the lugs 295 on the hammers 
slip under the hooked ends of the latches 29 so 
that said latches shall be able to restrain the 
hammers during the first half of the next cycle, 
during which period the resetting rod 32.0a is 
moving away from the hammerS. 

15. Double naught printing 
Means is provided for printing a plurality of 

naughts (herein two) to indicate that a given 
counter is clear. This requires tripping of a 
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hammer latch 29. As before stated, the pins 
296 on the actuators 2 are so located as to permit 
tripping of the hammer latches 29 only when 
an actuator 2 is lifted high enough to print the 
digit '1' or a higher digit. Other means must 
therefore be provided to trip a latch 29 when a 
naught not preceded by a '1' or higher digit is 
to be printed. 
When the cross-footer is clear, if an attempt 

be made to take a total therefrom, the type bars 
rise only to the cipher-printing position. In order 
to trip the tens latch 29 when the type bars are 
raised to the cipher-printing position, I provide 
on the pivot rod 298 (Figs. 39 and 41) a lever 
320, the rear end of which is arranged to engage 
the lug 303 on the tens hammer latch 29 l. (Said 
lug 303 is widened (as shown in Fig. 40) for 
engagement by the lever 3208 as well as the tens 
lever 29.) In the forward arm of the lever 320s 
is a can slot 320h having dwell portions extending 
forwardly and rearwardly from the cam portion 
thereof. In Said slot is a pin 320 on an arm 320k 
(Fig. 27) which is fixed to the bail 36. When 
either of the Total keys f80 and 8 is depressed, 
the corresponding slide 89 and 90, operating 
on the lever 230, will cause the pin 320i to move 
forwardly, thus swinging the rear arm of the 
lever 320s upwardly, as shown in Figs. 15 and 41, 
So that when the machine is cycled the rearward 
movement of the pivot rod 298 will trip the tens 
latch 29f and hence the units latch, thus causing 
the printing of two naughts. When the slides 
89 and 90 are restored to their normal posi 

tion, the Spring 38 (Fig. 27) returns the lever 320g 
to its normal position as shown in Fig. 18. The 
rearwardly extending dwell portion of the slot 
320 accommodates the pin 320i when the total 
detent plate 33 is in its rear effective position and 
the hammers are tripped. 

16. Alimer 
The aliner 33 (Fig. 34) comprises a blade 32 

which is quickly moved into engagement with 
notches 322 (Fig. 15) in the actuators , 2, 3 and 
4 at the beginning of the return stroke of the 
rock shaft í to insure correct allinement of the 
type and correct registration of amounts. Plac 
ing the aliner in engagement with the actuators 
On the return stroke gives the actuators time to 
complete their movement into the selected posi 
tions and come to rest. As the roller 309 rides 
out on the can Surface 3 in the return stroke 
of the rock Shaft , the blade 32 is withdrawn 
from the notches 322, this action occuring before 
the roller 38 acting on the fork 9 has caused 
the type bars to start down. 

17. Conditioning cross-footer for subtraction 
Reverting now to Fig. 22: When the machine 

is clear, the link A55 is in engagement with the 
pin A58, the pinions 35 being then in mesh with 
the adding racks 3. Reciprocation of the link 
á 55 Will therefore shift the pinions into and out 
of mesh with those racks. When an amount is to 
be Subtracted, the link 55 is shifted out of en 
gagement with the pin 58 and into engagement 
with the pin 59. The means for thus shifting 
the link 55 comprises an arm 324 (Fig. 28) 
pivoted on the axis 325 and having a forked lower 
end to engage a pin 326 on the link 55. Rigid 
With the arm 324 is an arm 327 (Fig. 33) the 
lower end of which is yieldingly connected to a 
Subtraction slide 328 by means of a spring 329 
(Figs. 33 and 49) that normally holds a shoulder 
330 on the arm 327 against a pin 33 on the slide 
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14 
to be meshed or demeshed, and require no pre 
liminary or selective movement. The racks 358 
are guided in the rear portion of the machine 
frame for vertical reciprocation and are con 
nected at their lower ends to levers 359 which are 
pivoted on the axis 3. For each lever 359 there 
is a tension spring 360 that connects. Said lever 
to one of the levers 12. The rear end of the 
lever 2 is forked to receive a headed stud 36 
on the lever 359. Addition occurs in the up 
stroke of the racks 358. The initial position of 
said racks is determined by transfer mechanism 
which, in this instance, comprises a stationary 
element 362 (Fig. 18) arranged to be engaged by 
a lug 363 on the units rack, and a series of trans 
fer levers 364 (Fig. 51) pivoted on the axis 259, 
one arm of each of said levers being arranged to 
serve as a stop for the lug 363 on the racks of 
higher order than the units Order. Individual 
springs 365 for the transfer levers 364 tend to 
Swing Said levers in the direction to permit a 
transfer movement of the racks 358. The levers 
are normally restrained from Such movement 
by means of shoulders 366 formed on transfer 
slides 36, said slides alternating with the racks 
358. The shoulder 366 is engaged by an angular 
lug. 364 on the transfer lever. Below the Shoul 
der 366 is a cam surface 366a. Each of the slides 
36 serves to control the corresponding pinions 
of all of the rear counters, and for this purpose 
is provided with four lugs 368 arranged to be 
engaged by transfer lugs 369 on the pinions 357. 
When any one of said pinions passes through the 
zero position, the transferlug 369 lifts the ad 
jacent transfer lug 368, as in Fig. 51, thereby lift 
ing the transfer slide 367 sufficiently to remove 
the locking shoulder 366 from engagement with 
the transfer lever 364 that has been restraining 
the rack of next higher order, whereupon the 
Spring 365 for said transfer lever swings the lever 
in the counter-clockWise direction, the lug 364a 
acting on the Surface 366 to cam the transfer 
slide 367 up until the lever stops against a shoul 
der 366b on the transfer Slide. This movement 
of the transfer lever 364 is just sufficient to allow 
the corresponding rack 358 to move up under the 
tension of its spring 360 one tooth space, thereby 
turning the pinion of the next higher order a 
corresponding distance. Such transfer move 
ment occurs at the close of the cycle of opera 
tions, the transfer mechanism being reset to the 
initial position during the forepart of the next 
ensuing cycle of operations by means of the arm 
264 operating to move the slides 257 forward as 
previously described. The forward movement of 
the slides 257 causes the arms 258 to swing for 
ward, thereby causing the cross-bar 370 extend 
ing between Said arms to SWing the transfer le 
vers 364 in the clockwise direction as viewed in 
Fig. 51, thereby depressing the rack or racks 358 
which were concerned in the previous transfer 
Operation. When the transfer levers 364 are thus 
Swung to their initial position, the transfer 
slides 367 are drawn downwardly by their indi 
vidual Springs 37 f, whereby the locking shoulders 
366 are placed behind the lower ends of the le 
vers 364 to hold them in their initial position. 
The Springs 37 are not as effective as the Springs 
365 and hence do not prevent the latter from 
camming up the transfer slides when the shoul 
ders 366 are disengaged from the lugs 364a. 

Since, in the present embodiment of the in 
vention, there is but a single set of transfer mem 
bers for all four rear counters, it will be seen 
that Only one of said Counters may be used at a 
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time. Each of the rear counters is moved into 
and out of mesh with the racks 358 by means 
of two racks 372 (Fig. 50) connected to the 
counter and Supported for horizontal sliding 
movement longitudinally of the machine. The 
racks 372 mesh with mutilated pinions 373 which 
are rigid with a shaft 374. On the right-hand 
end of the shaft 374 is a crank arm 375 which 
is connected through a link 376 to a member 377. 
Said member is supported for reciprocation lon 
gitudinally of the machine being suspended in 
the machine frame by means of two parallel links 
38. The link 36 has a disengageable connec 
tion with the member 377 consisting, in this in 
stance, of a notch 379 in the link to receive a pin 
380 on the member 377. A tension spring 38 
tends to hold the link 376 with the pin 380 in the 
notch 379. The member 377 is reciprocated to 
place the selected rear counter in and Out of 
mesh with the racks 358 by means of a lever 382 
pivoted at 6 and having in its rear end a cam 
slot 384 into which extends a stud 385 carried by 
the member 377. The lever 382 is swung by 
means including a link 386 which is pivoted to 
the forward arm of the lever 382. Said link has 
a notch 387 to receive a pin 388 on a lever 389 
which is pivoted in the machine frame at 390. 
The lever 389 has a pin and slot connection. With 
an arm 39 which is pivoted at 68. The means 
for SWinging the lever 389 comprises the arm 5 
(FigS. 16 and 50) fixed upon the main rock shaft 
7. On said arm is pivoted a pawl 392 which is 

like the pawl 7 f. The pawl 392 has two shoul 
ders 393 and 394 and a hook 395. The pawl is 
acted upon by a tension spring 396. On the lever 
389 is a pin 397 arranged to be engaged by the 
shoulder 393. On the arm 39 is a pin 398 for 
engagement by the shoulder 394. 
A detent 399, pivoted in the machine frame at 

399a, has two cam notches therein to receive a 
pin 399b fixed to the forward end of the cam 
lever 382. A spring 3990 attached to the detent 
holds the latter in engagement with said pin. 
This spring-actuated detent assists to move the 
lever 382 suddenly into either of its positions and 
to hold it in such position. 
When the rear counters are Out of mesh. With 

the racks 358 they are held against casual rota 
tion through engagement of the pinions with 
blades 400 (Fig. 18) fixed in the machine frame. 

21. Selecting the desired rear counter 
In this embodiment of the invention, it is nec 

essary to select the desired rear counter prior to 
each cycle in which a rear counter is to be used. 
All of the rear counters, therefore, are normally 
in their rear or withdrawn position, as will be 
understood from Fig. 21, except when a rear 
counter has been used in the last preceding cycle, 
in which instance that counter is in its forward 
or engaged position at the beginning of the next 
cycle. The means for Selecting the rear counters 
comprises four keys 40, 402, 403 and 404 (Figs. 
2, 5 and 50), each of which operates upon a bail 
405. For the bails 405 there are slides 406, 407, 
408 and 409, (Figs. 5 and 50). Each of the slides 
406, 407, 408 and 409 has a shoulder 40 (Fig. 
50) which bears against a lug 4 on a bail, the 
bail for the A counter being designated 42 and 
the remaining bails being numbered 43, 44 and 
45 (Figs. 5 and 21). An individual spring 46 
tends to swing the bails downwardly and move 
the connected slide rearwardly. Each bail 42, 
43, 44 and 45 is connected to its respective 
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there being a pin and slot connection between 
each link 47 and its respective link 376. It will 
be seen that depression of a rear counter select 
ing key will raise the corresponding link 4f7 so 
that the pin 47 is in the lower portion of the 
Slot fib. 
48 (Fig. 50) are pins fixed in the framework 

in position to lie directly in front of the links 
376 when the counters are in withdrawn posi 
tion, and thus hold them in such a position. 
Assuming that no rear counter has been used 

in the preceding cycle, and that it is desired to 
use the A counter for addition in the ensuing 
cycle, the A counter-selecting key. 40 is de 
pressed as shown in Fig. 50, the corresponding 
link 47 being thus raised until the pin 478 on 
the upper link 376 is in the lower portion of the 
slot 47b. When the rock shaft begins to 
make its forward swing, the arm 5, Supple 
mented by the spring-actuated detent 399, moves 
the lever 389 counter-clockwise, such movement 
occurring very early in the front stroke. The 
movement of the lever 389 is transmitted through 
the pin 388 to the link 386 and thus to the cam 
lever 382, whereby the rear end of said cam 
lever 382 is swung downwardly and the member 
377 moved rearwardly, bringing the uppermost 
pin 380 into register with the notch 379. There 
upon the Spring 38 raises the link 376 to place 
the pin and the notch in engagement with each 
other. On the return stroke of the rock shaft 

7, the shoulder 394 operating on the pin 398 
and supplemented by the spring-actuated detent 
399, causes the lever 389 to swing in the clock 
wise direction, the movement of said lever being 
transmitted to the cam lever 382 to raise said 
lever into the position shown in Fig. 50. The 
member 377 is thereby moved forward very early 
in the return stroke, carrying with it the link 
376 and thus placing the A counter in mesh with 
the racks 358 a moment before the latter start 
rising. The cycle is completed with the A counter 
still in mesh with the racks, but at the end of 
the cycle the A counter-selecting key 40 is re 
leased by the forward movement of the slide 20 
(Fig. 28), whereupon the spring 4f6 moves the 
slide 406, the bail 42 and the corresponding link 
47 toward their normal positions to the extent 
permitted by the uppermost pin 48 on which 
the link 376 is then resting as shown in Fig. 50. 
If the A counter is not used in the next SUC 
ceeding cycle, the member 377 is moved rear 
wardly at the beginning of the front stroke of 
the rock shaft 7, as previously described, where 
by the link 376 is pushed rearwardly to with 
draw the A counter before the racks 358 de 
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scend. As soon as the front end of the corre 
sponding slide 376 has been moved past the 
uppermost pin 48, the spring 4f6 completes 
the return of the slide 406, the bail 42, the 
corresponding link 4f7, and the A counter link 
376 to their normal positions, whereby the said, 
link 376 is disengaged from the member 377. 
The spring 4 f6 is more effective than the spring 
38. 
Any suitable means may be used to prevent 

more than one of the counter-selecting keys 40, 
402, 403 and 404 from being used at a time. 
Herein. I have shown three similar detents 49 
(Figs. 2 and 2) pivoted at 420 between the stems 
of the counter-selecting keys. On each of said 
stems is a shoulder 42 adapted to engage lugs 
422 on the adjacent detents 49. Depression of, 
Say, the B counter-selecting key 402 will swing 
the detent 49 located immediately in the rear 

15 
of the key 402 so as to place the rear lug 422 
On Said detent in position to block descent of 
the shoulder 42 f on the stem of the A counter 
Selecting key 40 and at the same time prevent 
ing rearward pivotal movement of the other two 
detents. Thus, depression of the keys 40, 403 
and 404 to an effective extent is prevented. 

22. Taking a total from a rear counter 
Referring now to the matter of taking a Sub 

total or a final total from a rear counter: As 
heretofore explained, the conclusion of a cycle of 
Operations in which a rear counter was used finds 
that rear counter engaged with the racks 358. 
If a total were to be taken from that particular 
Counter in the next cycle, the counter would be 
in mesh with the racks, but if a total were to be 
taken from one of the other rear counters, such 
Counter would not be in mesh with the racks 358 
and hence a blank or spacing stroke would have 
to be taken to place such rear counter in mesh 
with the racks before the latter start descending. 
For the Sake of uniformity in operation, there 
fore, means is provided to enforce a blank cycle 
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before the taking of a total from any of the 25. 
rear counters through depression of one of the 
Total keys 430 and 43 . This means is that which 
has been already described in connection with 
the cross-footer. It is illustrated in Fig. 33 where 
it will be seen that the Total key 430 and the Sub- 30 
total key 43 for the rear counters have key 
stems which are arranged to be blocked by the 
total lock slide 27 in the manner heretofore 
described. 

Preparatory to taking a total from a rear 
counter by use of one of the Total keys 430 and 
43, the counter-selecting key for that counter is 
depressed, thereby raising the corresponding link 
4. If that particular counter had been in use in 
the preceding cycle, its link 376 would be still 
engaged with the corresponding pin 380 on the 
member 377, and during the blank or spacing 
cycle the link 376 would be reciprocated to with 
draw the counter from the racks 358 and restore 
the counter to said racks. If, on the other hand, 
that particular counter had not been in use dur 
ing the last preceding cycle, it would be placed in 
mesh with the racks 358 during the last half of 
the Spacing cycle. The total lock slide 27 also 
is withdrawn into its rear or ineffective position 
during the last half of the spacing cycle. The 
desired Total or Subtotal key 430 or 43 may then 
be depressed. The selected counter being in mesh 
with the racks 358, it is desired that it remain in 
mesh with said racks during the downward move 
ment thereof. The means whereby the upward 
movement of the arm 5 is rendered ineffective 
to withdraw the counter from the racks comprises 
a total slide 432 and a subtotal slide 433 (Fig. 52) 
arranged to be drawn forward by bails 434 
operated by the stems of the keys 430 and 43, 
respectively. On the total slide 432 is a portion 
435 which is yieldingly connected through a 
Spring 436 to an arm 437 pivoted in the machine 
frame at 438. A pin 439 on the arm 437 is nor 
mally held against a lug 440 on the total slide by 
the Spring 436. Riigid with the arm 437 is an arm 
44 which is connected through a link 442 to the 
lower end of the link 386. It will be evident that 
depression of the Total key 430 will cause the 
arms 437 and 44 f to swing forward to withdraw 
the notch 387 from the pin 388 and to press the 
edge 443 of the link 386 against a pin 444 on the 
lever 389, the spring 436 yielding to permit the 
key 430 to complete its downward movement. In 
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the ensuing totale-taking cycle of operations, the 
arm 5 Swings upwardly, swinging the lever 389 
counter-clockwise idly without producing any 
movement of the link 386; consequently the 
Selected rear counter remains in mesh with the 
racks as the latter descend. As the lever 389 
Completes its counter-clockwise movement, the 
pin 444 comes into registry with a notch 445 in 
the link 386, whereupon the spring 436 moves the 
notch into engagement with the pin. When the 
arm 5 starts on its return stroke, the pawl 392 
engages the pin 398 and Swings the lewer 389 
clockwise, thereby lifting the link 386 and causing 
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the counter to be withdrawn from the racks 358 
before the latter rise, thus leaving the rear counte 
Standing at zero or clear. ?- 
When a subtotal is to be taken, the Subtotal key 

43 is depressed, thereby drawing the subtotal 
Slide 433 forward. On said slide is a post 446 
which lies behind a pin 447 on the total slide 432, 
and thus causes the link 386 to be disengaged. 
from the pin 388 and engaged with the pin 444 
as described in connection with the matter of tak 
ing a final total. Since, however, the counter is 
not to be cleared, it should remain in mesh with 
the racks 358 during their upward movement. I 
therefore provide a cam surface 448 on the upper 
end of the post 446 to engage a stud 469 on an 
arm 450 pivoted on the axis 20. Riigid viith the 
arm 450 is an arm 45 carrying a stud 452. When 
the subtotal slide 433 is drawn forward, the can 
A48 places the stud 452 in position to depress the 
pawl 392 when the arm 5 approaches its upper 
position. As a result, when the arm 5 makes 
its return stroke, the shoulder 394 of the pawl is 
unable to engage the pin 398 and therefore the 
counter is not withdrawn from the racks 358. 
Near the end of the return or downward stroke 
of the arm 5 the hook 395 engages the pin 39, 
and as the arm 5 completes its return movement 
Said hook turns the lever 389 clockwise, thereby 
lifting the link 386 and lowering the cam lever 
382, and thus withdrawing the counter from the 
racks immediately after the racks have returned 
to their normal up position. 
As the cycle is being completed, the plate 220 

(Fig. 28) draws the slide 20 forward, thereby 
releasing the Subtotal key 43, whereupon the 
subtotal slide 433 (Fig. 52) is drawn rearwardly 
to its initial position by means of a spring 452d 
(Fig. 52). Such return of the Subtotal Slide 
allows a Spring 452b (Fig. 52) to lift the non-add 
and subtotal stud 452 into ineffective position. 
The return of the Subtotal slide 433 to normal 
position also permits a Spring 452c (Fig. 52) to 
return the total slide 432 to normal position, and 
to swing the link 386 out of engagement with the 
pin 444 and placing the edge 452d on Said link 
against the pin 388. 
When a total is to be printed, whether a final 

total or a subtotal, the detent plate 33 (Fig. 16) 
must be moved forward to allow the rising move 
ment of the pins 30 connected to those of the 
actuators 2 which are required in the printing of 
the total or subtotal. For this purpose, the slides 
432 and 433 (Fig. 52) are arranged in their for 
ward movement to engage the lever 230, whereby 
the detent plate 33 is drawn forward out of posi 
tion to restrain the pins 30, as heretofore de 
Scribed. 
When any one of the rear counters is clear, 

and an attempt is made to take a total therefrom, 
tWO naughts will be printed, as heretofore de 
Scribed, by reason of the action of the slides 432 
and 433 on the lever 230. 
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23. Conjoint use of counters 

The following combinations of operations may 
be performed: 

(a) Addition may occur simultaneously, in the 
CrOSS-footer and in any selected rear counter. 

(b) Subtraction may occur in the cross-footer 
and addition simultaneously occur in any selected 
rear Counter, r 

(c) The total may be taken from any rear 
counter and transferred to (that is to say, added 
to the total contained in) the cross-footer, leav 
ing said rear counter clear, 

(d) The total may be taken from any rear 
counter and transferred to (that is to say, added 
to the total contained in) the cross-footer, the 
total being retained in said rear counter. r 

(e) The total may be taken from any rear 
counter and subtractively transferred to (that is 
to say, subtracted from the total contained in) 
the cross-footer, leaving said rear counter clear. 

(f) The total may be taken from any rear 
counter and subtractively transferred to (that is 
to say, subtracted from the total contained in) 
the croSS-footer, the amount being retained in 
Said rear counter. 

(g) The total (whether a positive or a nega 
tive number) may be taken from the cross 
footer and transferred to (that is to say, added 
into) any selected rear counter, leaving the cross 
footer clear. 

(h) The total (whether a positive or a nega 
tive number) may be taken from the cross-footer 
and transferred to (that is to say, added into) 
any Selected rear counter, the amount being re 
tained in the cross-footer. 

(i) The total may be transferred from any 
rear counter to the cross-footer, and then trans 
ferred to any other rear counter, leaving the first 
mentioned rear counter clear. 

(i) The total may be transferred from any 
rear counter to the cross-footer, and then trans 
ferred to any other rear counter, the total be 
ing retained in the first mentioned rear counter. 

In performing operation a, the item is set up 
in the keyboard, the counter-selecting key for the 
desired rear counter depressed, and the motor 
bar 594 then depressed, whereupon the machine 
is caused to go through a cycle of operations to 
add the item into the cross-footer and the selected 
rear COUnter. 

In performing operation b, the same steps are 
performed as in operation a except that the Sub 
traction key 333 is depressed at the same time 
that the counter-selecting key is depressed. 
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55 In performing Operation c, the following steps 
are performed: 

list. The counter selecting key for, say, the 
A COunter is depressed. 

2nd. The motor bar 594 is depressed, where 
by the machine is cycled to place the A counter 
in mesh with the racks 358, and to move the 
total lock slide 27 rearwardly to unlock the 
Total keys. The cross-footer is not operated in 
this cycle because the type bars are held down 
by the detent plate 33. 

3rd. The Total key 430 for the rear counter 
is depressed. 

4th. The motor bar is depressed, whereupon 
the machine is cycled to take a final total from 
the A counter, a corresponding amount of move 
ment being imparted to the pinions of the cross 
footer, whereby the total cleared out of the A 
counter is added into the cross-footer. , 
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of operation c except that in the third step, the 
Subtotal key 43 for the rear counter is depressed, 
instead of the Total key 430. 

In performing operation e, the same steps are 
performed as in operation C with the exception 
that the Subtraction key 333 is depressed at the 
Same time that the Total key 430 for the rear 
Counter is depressed. 
Operation f is performed as in the case of op 

eration d except that the Subtraction key is de 
preSSed at the same time that the Subtotal key 
43 for the rear counter is depressed. 
In performing operation g, the following steps 

are taken: 
1st. The motor bar is depressed to put the 

machine through a blank cycle to unlock the 
Total keys. 

2nd. The Counter-Selecting key for the de 
sired rear counter is depressed and at the same 
time the Total key 80 for the cross-footer is 
depreSSed. 

3rd. The motor bar is depressed, whereupon 
the machine goes through a cycle of operations 
to take a final total from the cross-footer and 
at the Same time add the amount into the selected 
rear colnter. 

In performing operation h, the steps performed 
are the same as those for operation g except 
that the Subtotal key 8 f is depressed in place 
of the Total key. 
In performing operation i (assuming the cröss 

footer to be clear), the following steps are taken: 
1st. The Counter-Selecting key for, say, the 

A counter, is depressed. 
2nd. The motor bar is depressed, whereupon 

the machine cycles to place the A counter in 
mesh with the racks 358 and to move the total 
lock Slide 27 rearwardly to unlock the Total 
keys. The cross-footer does not operate in this 
cycle because the type bars are held down by 
the detent plate 33. 

3rd. The Total key 430 is depressed. 
4th. The motor bar is depressed, causing the 

machine to cycle to take a final total from the 
A counter, a Corresponding amount of move 
nent being imparted to the pinions of the cross 
footer whereby the total cleared out of the A 
counter is added into the croSs-footer. 
lock slide 27 returns to its effective position. 

5th. The motor bar is depressed to put the 
machine through a blank cycle for the purpose 
of moving the total lock slide 27 rearwardly to 
unlock the Total keys. The cross-footer is not 
operated in this cycle because the type bars are 
held down by the detent plate 33. 

6th. The Counter-Selecting key for, say, the 
B counter, and the Total key 80 for the cross 
footer are simultaneously depressed. 

7th. The motor bar is depressed whereby the 
machine is cycled. During the first half of the 
2ycle, the cross-footer is turned to Zero, the racks 
358 being lowered correspondingly. In the sec 
ond half of the cycle, the cross-footer is moved 
out of mesh with its racks and the B counter 
is moved into mesh with its racks, and as the 
racks 358 rise the amount which was trans 
ferred from the A counter to the cross-footer is 
added into the B counter. 
In performing operation i, the same steps are 

taken as in performing operation i except that 
in the third step, the Subtotal key 38 is de 
pressed in place of the Total key 380. 
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24. NOn-dddition in rear counter 
In the performance of cross-tabulating opera 

The total 
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tions, it will sometimes happen that the machine 
is set up to introduce amounts into a certain rear 
counter in two successive columnar positions, but 
that it is not desirable to introduce an amount 
into that counter in the Second of such positions. 
For this reason I provide a Non-add key 453 (Fig. 
52), the stem of which is arranged to operate a 
ball 454 which in turn is arranged to draw for 
ward a non-add slide 455 having a post 456. On 
the upper end of the post 456 is a cam Surface 
45 arranged to operate upon the Stud 449. Be 
fore the carriage moves into the columnar posi 
tion wherein the operator desires to prevent the 
introduction of an amount into the rear counter, 
the operator depresses the Non-add key. The 
stud 452 thus is lowered into position to prevent 
the shoulder 394 of the pawl 392 from engaging 
the pin 398 as shown in Fig. 52. When the 
carriage reaches such columnar position and the 
machine begins to cycle, the selected rear coun 
ter is Withdrawn from the racks 358 at the be 
ginning of the upward movement of the arm í5 
through the rearward movement of the member 
37 as will best be understood from Fig. 21. In 
the return or downward movement of the arm 5 
the stud 452 disables the pawl 392 and hence 
the rear counter remains in its withdrawn posi 
tion until, as the arm 5 is completing its down 
ward or return movement, the hook 395 engages 
the pin 397, whereby the lever 389 is turned clock 
wise, pulling the link 386 down, raising the cam 
lever 382, pushing the member 377 forward, and 
thus returning the rear counter into mesh with 
the racks just as though that counter had been 
used during that particular cycle. 

25. Interlock between total kegs 
Means is provided to prevent the depression of 

either of the rear counter Total keys 40 and 
402, if one of the Total keys 80 and 8 for the 
cross-footer has been depressed and vice versa. 
Said means comprises, in this instance, a lock 
ing slide 458 (Figs. 2 and 2b) mounted for recip 
rocation alongside the stems of the above men 
tioned Total keys, there being four pins 459, 
460, 46 and 462 for the keys 80, 8, 430 and 
43, respectively. In the stem of each of Said 
keys is a notch providing a shoulder 463. The 
pins 459, 460, 46 and 462 are so located on the 
slide 458 with reference to the key stems that 
when either of the keys 80 and 8 is depressed, 
the shoulder 463 on the depressed key stem will 
move the slide 458 rearwardly to place the pins 
46 and 462 So far under the shoulder 463 on the 
stems of the keys 430 and 43 that said keys 
cannot be depressed. Similarly, if one of the keys 
430 and 43 be depressed, the shoulder 463 on 
the depressed key stem will move the slide 458 
forward to place the pins 459 and 460 into posi 
tion 'to block descent of the keys 80 and 8. 

26. The folio keyboard 
Referring now to the means for printing folios, 

invoice numbers, car numbers or other numerals 
which are used merely as designations: As shown 
in Figs. 6 and 16, each of the folio type bars 3 
is provided with a pivoted arm 464 similar to 
the arms 29 and connected to stop pins 465 which 
are similar to the stop pins 30. The stop pins 
465 are guided in a slide 466 (Fig. 6) which is 
similar to the slide 33. The upward movement of 
the type carriers 3 is selectively limited by stops 
46 which are similar to the stops 28. The stops 
467 are set by means of push pins 468 which are 
similar to the push pins 4 and are carried by a 
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swinging bracket 468a similar to the bracket 43. 
the push pins 468 are operated by means of 
numeral keys 469 constructed and connected Sim 
ilarly to the keys 50. The type bars 3 for the 
numerical orders which are not needed in print 
ing a given number are prevented from rising 
by means of a plate 470 (Fig. 16) which for all 
practical purposes is a stationary element. The 
movement of the slide 466 to carry the stoppins 
465 successively out from under the plate 470 is 
produced by means including a link 47 con 
nected at its right-hand end to the bracket 468a. 
and at its left-hand end to an arm 472 (Figs. 
10 and 11) which is pivoted in the machine frame 
on the axis 65. Rigid with the arm 472 is an 
arm 473 to which is connected a resetting lever 
474. A spring 475 connected to the lever 474 tends 
to move the bracket 468a and the slide 466 
toward the right as viewed in Fig. 6. Such 
movement of the slide and the bracket is con 
trolled by means of an escapement consisting, in 
this instance, of a toothed bar 476 and an escape 
ment lever 477 essentially similar to the º corre 
sponding parts 69 and 72. The escapement lever 
477 is operated by means of a link 479 (Figs. 
5 and 6) which is connected to a rocking struc 
ture 480 which is similar to the rocking structure 
82 (Fig. 65). Stops 467 that have been pushed 
rearwardly into set position are restored to initial 
position by means of a beveled post 48 (Fig. 6) 
fixed to the slide 466. In the normal cycling of 
the machine, the stops 467 are reset and the 
slide 466 and the bracket 468a returned to 
initial position at the end of the cycle of Opera 
tions by means of the arm 88 (Fig. 10) as pre 
viously described. 
A Correction key 482 (Fig. 5) permits of man 

ually resetting all of the stops 46, in one move 
ment, said key being constructed and connected 
similarly to the Correction key 97 except that the 
link 483 (Fig. 6) to which said key is connected 
is pivoted to an arm 484 (Fig. 10) which is rigid 
with the arms 473 and 42. 
A Back-space key 485 (Fig. 5) similar to the 

Back-space key liff constitutes means for reset 
ting the stops 467 at the rate of one numerical 
order for each depression of the key. The key 
485 is connected to a pawl lever 486 (Fig. 6) 
which is similar to the lever T. 
In order to permit the printing of the same 

folio or other designating amount more than 
once under manual control, I provide a Repeat 
key 487, the stem 488 (Fig. 10) of which is ar 
ranged to engage a cam surface 489 (Fig. 12) 
formed on a slide 490 which is guided for move 
ment transversely of the machine. The left-hand 
end of the slide is connected to one arm of a lever 
49 pivoted on the axis 32. The other arm of 
said lever is arranged to engage a downwardly 
extending lug on a lever 492 which is similar to 
the lever 89 and which serves to control the reset 
lever 474, as in the case of the reset lever 67. The 
arm 88 acts upon the reset lever 44 as it does 
on the reset lever 67. 492 is a lug on the lever 
492 which is engaged by the arm 88 as described 
in connection With the corresponding lug92. The 
lever 492 is swung in the opposite direction by 
a slide 492b and a spring 492, similarly to the 
lever 89. 

27. Hammer mechanism for folio type bars 
493 (Fig. 5) are the hammers for the folio type 

bars 3, They are constructed, tripped and reset 
like the hammers for the amount type bars 2. 
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28. Printing signals 

Referring now to the means for printing sym 
bols or "signals' at the right-hand side of 
amounts: The operation-controlling keys 80, 8, 
233, 333, 401, 402, 403, 404, 430, 431 and 453 are 
arranged in a series extending longitudinally of 
the machine at the right-hand side of the key 
board. As heretofore described, the operation 
controlling keys just enumerated are latched in 
depressed position by means of the slide 210 (Fig. 
28), the depression of any one of said keys caus 
ing the slide 20 to move forward so as to release 
any other of said keys which may have been pre 
viously depressed. There is a surface 493 (Fig. 
28) between the beveled surface 22 and the 
shoulder 23. The surface 493 is slightly in 
clined from the vertical. By lightly tapping any 
One of the Operation-controlling keys so as not 
to depress it fully, the slide 2 ?o may be moved 
forward to release a depressed key. Two keys, as, 
for example, a counter-selecting key and a total 
key, may be simultaneously depressed and latched 
down, or if one is down, it may be held down 
while another is depressed. 
To each of said operation-controlling keys is 

connected a slide 28 (Figs, 2 and 28), the rear 
ends of which are vertically alined when the keys 
are in their normal position. One tine of the 
fork on the rear end of each of the slides 28 
constitutes a stop 493b to limit upward movement 
of a pin 494 connected to an arm 495 (Fig. 16) 
which is pivoted to the lower end of the signal 
type bar . The rear end of the slide. 20 con 
stitutes a stop 496 (Figs. 2 and 28) which serves 
to prevent the pin 494 from rising when none of ' 
said operation-controlling keys is depressed, the 
slide 20 being then in its rearward position. 
The Signal type bar carries eleven type 

adapted to print symbols as indicated in Fig. 63. 
When the Subtraction key is depressed, its slide 
28 serves to stop the ascent of the signal type 
bar in position to print a minus sign. The 
Non-add key 233 controls the position of the sig 
nal type bar for the printing of the second sym 
bol from the top as shown in Fig. 63, and so on. 
The hammer 497 (Fig. 5) for the signal type 

bar f is constructed and operated similarly to the 
hammers 292. The latch 29 (Fig. 40) for the 
hammer 497 has no lug 295 thereon. The pin 
On the signal type bar corresponding to the pin 
296 on each of the type bars 2 is set at such a 
height as to cause release of the signal hammer 
latch when the type bar is in position to pre 
sent the second type at the printing line, the first 
type in this embodiment not being used. 

It will be seen that the signal type bar is op 
erated only when one of the operation-control 
ling keys at the right-hand side of the key-board 
is depressed. Since it is desirable to be able to ; 
print a clear signal when the machine is operat 
ing under the control of the carriage (at which 
time none of Such operation-controlling keys is 
operated), means has been provided for printing 
two naughts as a clear sign, as hereinbefore de 
scribed. Thus when a total-taking cycle is per 
formed under manual adjustment and the counter 
is clear, two naughts and a clear symbol are print 
ed, whereas when such a cycle is performed un 
der control of the carriage only the two naughts " 
are printed. . . 

29. Character kegs 
At the left of the keyboard are three banks 
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ilar to the bank of operation-controlling keys 
hereinbefore described. 
The bank of twelve keys 498 (Fig. 1) at the 

extreme left are used in printing the names of 
the months. The keys in this bank are arranged 
to be locked by means of a slide 499 (Fig. 3) 
which is like the slide 20. Each key 498 operates 
a slide which is similar to the slides 28, one tine 
of the fork at the rear end of each of said slides 
Serving as a stop 500 (FigS. 3 and 60) to limit the 
upward movement of a pin 50 connected to an 
arm 502 which is pivoted to the lower portion of 
the type bar 4 that is farthest to the left (see 
Fig. 16). This type bar has twelve type adapt 
ed to print abbreviations of the names of the 
months (see Fig. 62). The rear end 499 of the 
slide 499, when in its normal or ineffective posi 
tion, serves as a stop to keep the pin 50 f from 
rising. When any one of the keys 498 is de 
pressed, the slide 499 is moved and held so far 
forward that its rear end is out of the path of 
upward movement of the pin 50 f. 
The keys in the middle bank at the left-hand 

side of the keyboard are used in printing nu 
nerals indicating the days of the month. The 
printing of the units digits '1' to '9', inclusive, 
is controlled by means of nine keys 503 (Fig. 
53) having key stems 504 which are arranged 
to be latched in depressed position by means of 
a slide 505. A spring 505 normally holds said 
slide in its rear position. On the rear end of 
said slide is a stop portion 506 (Figs. 54 and 55) 
which is located in the path of the upward 
movement of a pin 507 that is connected to an 
arm 508 which is hinged to the lower portion 
of the type bar 4 which is third from the left 
(Fig. 16). This type bar carries ten numeral 
type as indicated in Fig. 62. The stop 506 is so 
located as to limit the rising movement of the 
type bar to the point where the cipher type is 
positioned at the printing line. 
Connected to each of the keys 503 is a slide 

509 having at its rear end a fork, one tine of 
which constitutes a stop 50 (Fig. 5) to limit 
the upward movement of the pin 507. 
The printing of the tens digit in the number 

of the day of the month is controlled by three 
keys 5f (Figs. 5 and 53) having key stems 52. 
The keys 5 are arranged to be latched in de 
pressed position by means of a slide 53 (Fig. 
56), said slide being urged rearwardly by a spring 
53. The rear end of said slide constitutes a 
stop 54 for a pin 55 which is connected to an 
arm 56 pivoted to the type bar 4 which is sec 
ond from the left-hand end, as viewed in Fig. 
16. When the slide 53 is in its normal posi 
tion, the stop 5 4 prevents upward movement of 
said type bar, but when Said latch is operating 
to hold one of the keys 5f depressed, the stop 
portion 54 is out of the path of upward move 
ment of the pin 55. Said type bar carries three 
numeral type, as shown in Fig. 62. 
Each of the keys 5 is connected to a slide 

57 having at its rear end a fork, one tine of 
which forms a stop 58 for the pin 55. 
The third bank from the left controls the 

printing of the numbers denoting Say, two years, 
also a variety of Symbols used in bookkeeping 
work. Herein I have shown the two upper keys 
in this bank as arranged for controlling the 
printing of '30' and '31'. These year keys are 
indicated at 59 (Fig. 1) and have key stems 
520 (Fig. 59) which are arranged to be latched 
in depressed position by means of a slide 52. 
Said slide is urged rearwardly by a spring 52. 

19 
The keys 59 are connected to slides 522 (Fig. 
17) having at their rear ends forks, one tine of 
each of which serves as a stop 522 to limit the 
rising movement of a pin 523 that is connected 
to an arm 524 which is hinged to the lower por 
tion of the type bar 4 which is farthest to the 
right as viewed in Fig. 16. 
The remaining keys in this bank are denoted 

by the number 525 (Fig. 1). They have key 
stems 526 (Fig. 57) which are arranged to be 
latched down by means of a slide 527. A spring 
527 a tends to move the slide 527 rearwardly. The 
rear end of said slide forms a stop 528 which, 
when the slide is in its normal position, serves 
to prevent the pin 523 from rising. When the 
slide 527 is acting to hold one of the keys 525 
down, the stop portion 528 is out of the path of 
upward movement of the pin 523. 
To each of the key stems 526 is connected a 

slide having at its rear end a fork. One tine 
of each fork constitutes a stop 529 (Fig. 60) to 
limit upward movement of the pin 523. 
The beveled lugs 530 (Fig. 57) which are ar 

ranged to be engaged by the slide 52 for the 
purpose of locking either of the two year keys 
down, are also arranged to operate against bev 
eled surfaces 53 on the slide 527, for the pur 
pose of moving tha slide 52 forward far enough 
to withdraw the stop 528 from the path of the 
pin 523. Depression of any one of the symbol 
keys 525 will serve to move the slide 527 forward 
a further slight extent to permit of latching said 
Symbol keys down. 

30. Releasing character keys 
The plate 220 (Fig. 14) which serves to release 

any key or keys which may have been depressed 
in the bank of operation-controlling keys at the 
right-hand side of the keyboard, also serves to 
release depressed keys in the three banks at the 
left-hand side of the keyboard. As shown in Fig. 
14, the key-latching slides 499, 505, 53, 52 and 
527 have shoulders or lugs 532 which are en 
gaged by the lower portion of the plate 220 when 
the latter is swung forward so as to draw said 
slides forward Out of engagement with the bev 
eled lugs on the stems of the keys. 

In the present embodiment of the invention, 
the operation-controlling keys at the right-hand 
side of the keyboard and the ten symbol keys 525 
are automatically released at the conclusion of 
every cycle of Operations of the machine. Means 
is provided whereby the remaining keys in the 
three banks of character keys may be released 
when desired. It will be noted in Fig. 14 that 
the lower edge of the plate 220 has notches 533, 
534 and 535 therein. A manually operable lever 
536 (Fig. 14) is pivoted in the framework at 
53. Fixed to said lever is a pin 538, one end 
of which lies within a notch 539 in the plate 220. 
The plate 220 is pivotally supported in such a 
way as to permit of limited endwise movement. 
A spring-actuated detent 539a (Fig. 14a) yield 
ingly holds the clearing plate 220 in either of 
its two positions. It will be seen that when the 
lever 536 is swung toward the right, the plate 
220 will be also slid toward the right so as to 
bring the notch 533 into register with the slide 
499, the notch 534 into register with the slides 
505 and 53, and the notch 535 into register with 
the slide 52. With the plate 220 thus posi 
tioned, pivotal movement of said plate will not 
cause.movement of the slides 499, 505, 53 and 
52, and consequently the keys which may have 
been latched down by those slides will not be 
released, 
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Manually operable means is provided for re 
leasing the keys in the four banks of keys. This 
means comprises a clear key 540 (Figs. 5 and 
14) the stem of which has a lug 5 arranged to 
bear against an arm 542 which is fixed to the 
upper edge of the plate 220. A tension spring 
543 normally holds the key 540 elevated. It will 
be seen that depression of the clear key 540 
will release the keys in accordance with the poor 
sition that may be occupied at the time by the 
plate 220. 
31. Hammer mechanism for character type bars 
The hammers for the character type bars are 

indicated at 543 (Fig. 5). They are constructed, 
tripped and reset like the hammers 292, except 
that the latches 29 for the hammers for the 
second and fourth type bars from the left have 
no lug 295a (see Fig. 40). 

32. Ribbon mechanism 

In order to permit the printing of items and 
totals in contrasting Colors, a two-color ribbon 
is provided. The ribbon mechanism may be of 
any desired character. Herein I have shown the 
ribbon spools 544 (Figs. 2, 3 and 37) and the 
ribbon guide 545 as mounted upon a base plate 
546 which is supported in the machine frame for 
vertical movement by means of two slides 57 
(Fig. 38). The ribbon unit just described is ar 
ranged to be moved up and down to bring 
either color field of the ribbon into use by means 
herein shown as an arm 548 which engages forked 
portions of the slides 547. The arm 548 is fixed 
on a shaft 549 which is journaled in the machine 
frame. An arm 550 (Figs. 28 and 38) is mount 
ed on said shaft to turn therewith, but is capa 
ble of sliding movement longitudinally - of the 
shaft, as by means of a pin 55 fixed to said arm 
and extending slidably through an arm 552 se 
cured to the shaft 549, said pin being parallel 
with the shaft. On the arm 550 is a roller 553 
which is arranged to be engaged by either of the 
cans 280 and 28, depending upon the position of 
the arm 550 longitudinally of the shaft 549. On 
each of the cams 280 and 28 is a dwell 553a (Fig. 
28) to allow the ribbon to be stationary while 
the hammers are driving the type to print. The 
upper field of the ribbon may be assumed to be 
black and the lower red. When the arm 550 is 
in its left-hand position, as in Fig. 38, the roller 
553 is in position to be engaged by the cam 28 
and hence in every cycle of the machine the rib 
bon will be raised to bring the black field into 
use and lowered again to expose the imprint; 
whereas, when the arm 550 is in its right-hand 
position, the roller 553 is operated by the cam 
280 to reciprocate the ribbon so as to bring the 
red field into use for printing and to lower the 
ribbon to render the printing visible. The rib 
bon thus rises variable distances from an in 
Variable low point. 

All debit items, debit totals and debit Sub 
totals are printed in black, and all credit items, 
credit Subtotals and credit totals or overdrafts 
are printed in red. The means whereby the 
arm 550 is automatically shifted in accordance 
with the character of the amount to be printed 
comprises, in this instance, a lever 554 (Figs. 28 
and 38) pivotally and slidably mounted on the 
axis 555, one arm of said lever engaging slidably 
in a Slot 556 in the free end of the arm 55. The 
other arm of the lever 554 extends slidably into 
a notch 55 in the Subtraction slide 328. In the 
end of the lower arm of the lever 55 is an open 
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ing 558 into which extends a cam finger 58 
which is fixed in the machine frame. By refer 
ring to Fig. 28 it will be seen that the forward 
movement of the SubStraction slide 328 due to 
the depression of the Subtraction key 333, causes 
the lever 554 to move toward the right on the 
shaft 555 due to the action of the cam finger 559 
on the walls of the opening 558, whereby the 
roller 553 is placed in position to be engaged by 
the red-printing can 280. Upon release of the 
Subtraction slide 328, rearward movement of 
said slide will cause the lever 554 to slide toward 
the left on its pivot 555, thus placing the roller 
553 in position to be engaged by the black-print 
ing cam 28. . 

Referring now to Fig. 33, it will be remem 
bered that the slide 338, acting on the lug 34 
On the rear end of the subtraction slide 328, tends 
through the force of the spring 339, to move the 
Subtraction slide 328 forward so as to condition 
the cross-footer for the taking of a credit bal 
ance and to condition the ribbon mechanism for 
the printing of that balance in red. When there 
is a credit balance in the cross-footer, the stop 
arm 34 (Fig. 30) permits such operation of the 
slide 338. When, however, a total is to be taken 
from one of the rear counters and there is a 
Credit balance in the cross-footer, means must be 
provided to prevent the slide 338 from operating, 
as it is not desired to print in red a total taken 
from one of the rear counters. The means here 
in shown for this purpose comprises a latch 560 
(Fig. 52) pivoted in the machine frame at 56 
and having a locking shoulder 562 arranged to 
lie in the path of the front end of the slide 338 
and thus restrain said slide from moving forward 

O 

to condition the ribbon mechanism for printing - 
in red. A spring 563 tends to move the latch;560 
into effective position. On the free end of the 
latch 560 is a lug 564 which bears against the 
rear bail 434. When either of the keys 430 and 
43 is depressed to take a total or a subtotal 
from one of the rear counters, the latch 56O is 
permitted to Swing downwardly under the action 
of its Spring 563 so as to prevent the ribbon 
mechanism from being conditioned for printing 
in red. The latch 560 under such circumstances 
also prevents the cross-footer from being auto 
matically conditioned for subtraction, the cross 
footer being, however, free to be manually con 
trolled for addition or subtraction. 

33. Timing of mechanisms 
FigS. 101 and 102 are diagrams representing 

the time relations of the operations of the 
mechanisms of the machine. Fig. 101 illustrates 
the timing of the operations that occur during 
the forward stroke of the rock shaft 7, while 
Fig. 102 shows the operations that take place in 
the return stroke. Figs. 103 and 104 indicate the 
positions of the crank disk 24 at the beginning 
and the end of the forward stroke, respectively. 

34. Motor drive and manual control thereof 
Referring to Fig. 71: On the armature shaft 

565 of the motor 26 is a worm 566 that meshes 
with a worm wheel 567. The worm wheel 567 is 
rigid with a tubular shaft or hub. 568. On the 
left-hand end of said hub is a clutch face 569 
adapted for engagement by a similar clutch face 
50 on a clutch sleeve 57 f. The clutch sleeve 
5 f is slidable upon the shaft 25, the latter being 
journaled in the hub or tubular shaft 568. The 
shaft 25 is caused to rotate with the clutch 
sleeve 57 by means of a cross-pin or key 572 
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secured to the end of said shaft and lying with 
in diametrically opposite notches 5 in the 
clutch sleeve. When the clutch sleeve 5 is in 
engagement with the clutch face 569, the shaft 
25 will be driven by the motor. 
The means for controlling engagement of the 

clutch sleeve 57 í with the clutch face 589 com 
prises a spring 574 (Fig. 73) connected to a fork 
575 which is mounted to slide parallel with the 
clutch sleeve 57 and which slidably engages such 
sleeve as shown in Fig. 73. A dog 576 is pivoted on 
a stud 577. Said dog has a shoulder 578 (Fig. 
72) adapted to engage a shoulder 579 on the 
periphery of the clutch sleeve 57. For the pur 
pose of throwing out the clutch faces 569 and 
570, the end of the dog. 576 is provided with a 
cam surface 580 which is adapted to be engaged 
by the beveled end 580a of the shoulder 579 on 
the clutch sleeve as said clutch sleeve is com 
pleting a revolution, whereby the clutch sleeve 
is slid toward the left out of engagement with 
the clutch face 569. The dog 576 and an arm 
58 (Fig. 70) are rigidly united by means of a 
sleeve 582. A spring 583 (Fig. 3) connected to 
the arm 58f normally holds the dog 576 in con 
tact with the clutch sleeve 5. The arm 58 
carries a stud 584 (Fig. 70) which has a pin and 
slot connection with the rear end of a link 585. 
The forward end of the link 585 is connected to 
a crank arm 586 which is fixed on a rock shaft 
58. On the right-hand end of the rock shaft 
587 is secured an arm 588 to which is pivoted 
the forward end of a link 589. On the rear 
portion of the link 589 is a pin 590 which is 
adapted to be engaged by a shoulder 59 on a 
link 592, the forward end of which is connected 
to One arm of a bell-crank 593. To the other arm 
of Said bell-crank is connected the stem of the 
motor bar 594. A spring 594 connected to the 
link 592 tends to draw said link rearwardly and 
thus serves normally to hold the motor bar 
elevated. Assuming that the pin 590 is in the 
path of the shoulder 59, it will be seen that 
depression of the motor bar 594 will swing the 
dog 576 away from the clutch sleeve 57, thereby 
allowing the spring 574 to throw in the clutch, 
whereupon the shaft 25 and the crank disk 
24 are revolved. Immediately after disengage 
ment of the dog 576 from the clutch sleeve, it 
is returned into engagement with the sleeve 
by the Spring 583 So that as the clutch Sleeve 
completes one revolution, the can surface 580 
serves to disengage the clutch, and the sleeve 
57 comes to rest with the shoulder. 579 bearing 
against the shoulder 578. 
During the first half of the cycle, the link 

592 is lifted so that the shoulder 59 is above 
the pin 590 by means of a pin 595 on the right 
hand lever 320b, said pin underlying the end 
of the link 592. As soon as the shoulder 59 
is free of the pin 590, the spring 583 swings the 
dog 576 against the periphery of the clutch sleeve 
57, as previously described, in readiness to throw 
Out said clutch sleeve and stop it at the end of 
a single revolution. Thus, it will be seen that 
even if the operator were to continue holding 
the motor bar 594 depressed, the machine would 
perform but a single cycle of operations. 

35. Time switch 
In the circuit of the motor 26 is a switch (not 

Shown) which is arranged to be manually oper 
ated by means of a lever 596 (Fig. 3). Means is 
also provided for automatically opening the motor 
circuit after the lapse of a brief period, say, 
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one or two minutes, following the last cycle of 
operations of the machine, so that in the event 
that the operator falls to open the switch by 
means of the lever 596, the motor will be auto 
matically stopped. This means comprises a 
Switch (in series with the first mentioned switch) 
consisting of contacts 597 and 598 (Fig. 5). The 
contact 598 is arranged to be withdrawn from 
the contact 597 by means of a lever 599 pivoted 
at 600. Pivoted to the lever 599 is a link 60. 
602 is a cam fixed to a gear wheel 603 that meshes 
with a pinion 604. Fixed to the pinion 604 is 
a ratchet wheel 805 which is arranged to be 
turned by means of a dog 606. A spring 607 
tends to move the dog 606 in the direction to 
turn the ratchet wheel 605. The dog is moved 
in the opposite direction by means of a link 608 
(Fig. 3) which connects said dog to the upper 
arm of a lever 609. The lever 609 is pivoted on 
the axis 60. The lower arm of the lever 609 
is arranged to be engaged by a pin 6f carried 
by a gear wheel 62 which is rigid with the 
hub or tubular shaft 568 (Figs. 71 and 73). The 
gear wheel 62 is driven continuously during 
the Operation of the motor. It will be seen that 
the pin 6 will oscillate the lever 609 and thus, 
in conjunction with the spring 607, cause the 
dog 606 to turn the ratchet wheel 605, thereby 
turning the cam 602. A spring 63 connected 
to the link 60 tends to move said link in the 
direction to close the contacts 597 and 598, and 
also holds the link 60 in position for actuation 
by the cam 602. 64 is a stop pin for the link 
60. On the lower side of the link 60 is a 
stud 65 arranged at times to bear against the 
periphery of the cam and at other times to rest 
on the upper side of the cam. On the upper 
side of the can is a pin 66 adapted to engage 
the edge 67 of the link 60 . The end of the 
link 60 | is arranged to be engaged by a pin 618 
On the ratchet wheel 605. 6f 9 is an anti-return 
dog for the ratchet wheel 605. 
The link 60 is arranged to be lifted until the 

stud 65 is above the horizontal plane of the 
top of the cam 602, to allow the spring 63 to 
move the link against the stop 64, and place the 
stud 65 on top of the cam. The means for lift 
ing the link 60 comprises a slide 620 (Fig. 3) 
the rear end of which extends through an open 
ing 62 f (Fig. 3b) in a plate 622 in the machine 
frame. The rear end of the slide underlies the 
link 60. On the rear end of the slide 620 is an 
inclined surface 623 that bears against the rear 
end wall of the opening 62. The front end of 
the slide 620 is pivoted at 624 to the lever 58. 
When the motor bar is depressed, the lever 58 
swings counter-clockwise as viewed in Fig. 3, 
thereby pushing the slide 620 rearwardly and 
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thus raising the link 60 so as to permit the 
spring 63 to place the link 60 against the stop 
pin 64. The stud 65 then supports the link 
on top of the cam. The pin 6f 6 is not of suff 
cient height to engage the link when the latter 
is thus Supported. When the shoulder 625 of the 
cam revolves out from under the stud 615, the 
link 60 drops until it rests on top of the cam, 
the stud 65 being then alongside the low part 
of the periphery of the cam, and the free end 
of the link being at the right of the orbit of the 
pin 68 on the ratchet wheel. As the cam con 
tinues to revolve, the pin 66 engages the edge 
67 of the link 60 and swings said link to the 
left, thus placing the free end of the link in 
the path of the pin 68. When the pin 68 en 
gages the link 60, the latter is pushed rearwardly 
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to move the contact 598 away from the contact 
597, and thus open the motor circuit. 
The length of time that the motor will run after 

the last cycle of operations of the machine de 
pends upon the position of the cam 602 at the end 
of the last cycle. When cycles are following one 
another in the usual quick succession, the stud 
6f 5 supports the link 60 on the cam 602 during 
the major part of the revolution of the cam 602. 
If during a cycle of operations the shoulder 625 
passes out from under the stud 65, and another 
cycle is initiated before the point 626 (which is 
where the low portion of the can merges into 
the concentric portion of the cam) has reached 
the stud 65, the link 60 will be lifted and will 
immediately drop again. 

36. Keyboard Eock 
Means is provided to lock the keyboard so as 

to prevent the setting up of an item or a folio 
until the item last set up has been eliminated by 
the operation of the stop-resetting post 86. The 
means herein provided for this purpose com 
prises a plate 627 (Figs. 5 and 43) in the nature 
of a lever pivoted in the machine frame on the 
axis 628. At the right-hand side of the plate 62 
is a lug 629 to which a spring 83 (Fig. 709) 
is connected. This spring serves to hold the plate 
62 normally elevated. On the under side of the 
plate 627 are mounted two detents $38 and 632, 
which are urged forward by Springs (633. On the 
forward end of the detent 63 is a down-turned 
lug 634 which, when the plate 62i is depressed, 
is arranged to lie directly behind the edge 635 
of the pivoted structure 82 (Fig. 65), and there 
by prevents the depression of any of the armount 
keys 5 unless sufficient pressure is applied to 
overcome the force of the spring $33. (In the 
"touch system' which is the method commonly 
employed, only light pressure is applied to the 
keys. The detents 63 and 632 are yieldingly 
Imounted to prevent damage in case the operator, 
on meeting with resistance, should strike the keys 
with excessive force.) There is a similar lug 635 
on the front end of the detent 332 which serves 
to lock the pivoted structure 380 (Fig. 5) when 
the plate 62 is in its lowered position, thereby 
preventing use of the folio keys 469 unless exhough 
pressure is applied to overconne the spring 633 
for the detent 632. An arm 636 pivoted on the 
axis 49 is in contact with the post £2 (Fig. 6) 
when the latter is in its initial position, a spring 
63' holding the arm in contact with said post. 
On the arm 636 is a headed sud G33. Rhe set 
ting up of one digit by means of one of the anourat 
keys 5 will allow the spring 53 to move the 
arm 636 so that the head of the stud G38 lies 
in contact with the edge 639 of the plate 62. Oes 
pression of the motor bar 594 will depress the 
plate 62 so as to allow the spring 63 to move 
the arm 636 farther to the right so as to cause 
the head 638 to overlie the edge of the plate 62, 
thus latching said plate down and thereby main 
taining the lugs 634 in position to block move 
ment of the pivoted structures 82 and 48. When 
the stop or stops 28 are reset by the post 86, the 
arm 636 is swung to the left to its normal po 
sition, thereby disengaging the headed stud 638 
from the plate 627 whereupon the spring 630 lifts 
the plate 627 to its normal position and thus re 
leases the keys 50 and 469 to operation. 

It will be seen that when the Repeat key 22 
is in its depressed or set position, another num 
ber cannot be set up on the amount keyboard 

' link 682. 

.erate at the rate of 125 cycles per minute. 
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or the folio keyboard until after the Repeat 
key has been released and the stops 28 reset. 
The mechanism just described also serves to 

prevent the operator from beginning to set up 
an item until the last preceding item has been 
completely eliminated through the operation of 
the stop-resetting post 86. 

37. Paper carriage 
The machine which has been selected to ex 

emplify the invention is provided with a cy 
lindrical platen 640 (Fig. 1), but it will be under 
stood that other forms of platens may be em 
ployed. In this instance, the platen is supported 
in a travelling carriage 64, but it will be evident 
that in many respects it is immaterial whether 
the platen or the printing mechanism is the 
travelling element. Any preferred construction 
may be used to support the carriage on the ma 
chine frame. Herein I have shown a track men 
ber 642 stationarily supported in the machine 
frame and extending transversely thereof, anti 
friction bearings being interposed between the 
carriage and the track member, 

38. Line-space mechanism. 
The means herein shown for rotating the 

platen step by step comprises a ratchet wheel 
63 (Fig. 2) on the right-hand end of the platen, 
Said wheel being arranged to be engaged by a 
Spring-influenced dog 644. 
oted at 645 on a plate 646 which forms the right 
hand end of a rigid frame that is pivoted in the 
carriage on the axis 647 (see Fig. 77). A spring 
6é tends to swing said frame rearwardly to re 
tract the dog. The upper bar 648 of said frame 
is long enough to be engaged by an actuator in 
any position of the carriage. Said actuator con 
sists of a roller stud 549 carried by an arm 650 
which is rigid with a lever 65 ... that is pivoted in 
tine nachine frame at 265. The lever 652 is con 
nected to the left-hand lever 2G (Fig. 34) by a 

In the second half of each cycle, the 
studi 69 is swung forward to impart a feeding 
in overnent to the dog 644, if said dog is retracted 
during the first half of the cycle by the 
spring 64ia. 
When cross-tabulated work is being performed, 

the lite-space mechanism is normally disabled 
except at the end of the Working stroke of the 
C&rriage. The measas whereby this result is 
effected comprises a stop arm 653 fixed on a rock 
shaft, 653 that is mounted on the track member 
642 (2ig. 2). A link $53b is pivoted to a crank 
(553 or the rock shaft 35.3a and is acted upon 
by a spring 653 which normally holds the stop 
arm directly behind the bar 638, and thus holds 
Said bar in its forward position, thereby prevent 
sing the reciprocation of the roller stud 649 from 
effecting reciprocation of the dog 644. 
Three means are provided to lift the stop arm 

653 and thus render the line-space mechanism 
Operative, namely, the carriage-controlled means 
described under heading 46 and shown in Fig. 77. 
the non-tabulate key 699 described under heading 
42 and illustrated in Fig. 74, and the carriage 
short return key 99 as explained under head 
ing 7i. 

39, Escapement mechanism 
The machine herein shown is arranged to op 

It is, 
of course, desirable that the paper carriage shall 
move from column to column as rapidly as pos 
sible in order that the maximum number of 
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cycles may be performed per minute. It is there 
fore desirable that the means for driving the 
carriage from column to column shall be suff 
ciently powerful to move the carriage rapidly. 
The paper carriage is necessarily of considerable 
weight, which also makes desirable a powerful 
drive for the carriage. The carriage is arranged 
to operate a considerable number of mechanisms 
by which the functions of the machine are con 
trolled, which places a load on the drive for the 
carriage and constitutes a further reason for 
the employment of a powerful drive. By reason 
of the weight of the carriage and the speed with 
which it moves from column to column, it is nec 
essary that the escapement mechanism shall be 
very rugged and shall operate with great rapidity 
to release the carriage from One Columnar posi 
tion and arrest it in the next columnar position. 
The means herein shown for imparting the left 

ward or working stroke to the carriage comprises 
a spring drum 654 (Fig. 4) which is connected to 
the carriage by a tape 655. Within said drum is 
a spiral spring (not shown) tending to revolve 
the drum in the direction to move the carriage 
toward the left of the operator (toward the right 
in Fig. 4). If desired, a governor of any preferred 
type may be employed to prevent the carriage 
from attaining an excessive velocity on long 
jumps. Herein is shown a governor 655 driven 
from the spring drum 654 through a gear 
train 655b. 
The means for controlling the operation of 

the spring drum to position the carriage for the 
performance of cycles of operations in desired 
columnar positions of the carriage comprises 
escapement elements which are yieldably sup 
ported in the machine frame by means of a plate 
656 (Fig. 64). The plate 656 is supported in the 
machine, frame for movement parallel with the 
carriage travel by means of screws 657 extending 
through elongated openings 658 in the plate. The 
means herein shown for moving the plate 656 
toward the right comprises a spring 659 connected 
to the upper arm of a lever 660 which is pivoted 
at 66. The upper arm of said lever carries a 
stud 662 that lies within a fork 663 on the plate 
656. The lower arm of the lever 660 is connected 
to a dash-pot 64 (Fig. 4) of any desired construc 
tion. When the carriage is released from the 
escapement elements on the plate 656, the spring 
659 moves said plate to its right-hand position 
wherein the left-hand end walls of the slots 658 
are in engagement with the screws 65. 
On the plate 656 is mounted a lever 665 (Fig. 

64) which is pivoted on a stud 666, the opening 
66 (Fig. 87) in the lever 665 through which the 
pivot 666 extends being slightly elongated. The 
right-hand end of the lever 665 (Fig. 64) con 
stitutes an escapement tooth 668. A coacting 
escapement tooth 669 is formed upon a slide 670 
which is mounted on the plate 656 for vertical 
movement by means of a screw 67 extending 
through a vertically-elongated opening 672 in the 
slide 670. A spring 673 normally holds the tooth 
669 down in ineffective position, as in Fig. 64. 
A spring 674 normally holds the lever 665 up and 
to the right, with the tooth 668 projecting above 
and slightly to the right of the tooth 669. The 
carriage is provided with a plurality of stops 675 
(one for each columnar position) to coact with 
the escapement teeth 668 and 669. When the 
carriage is moved by the spring drum to bring a 
stop 675 against the escapement tooth 68, the 
latter is pushed to the left against the tension 
of the spring 674 until the left end of the lever 

23 
BBS (Fig. 64) strikes against an abutment 676, as 
shown in Fig. 88. The abutment 676 is prefer 
ably of such character as to reduce noise and . 
shock. Herein it is shown as composed of a plate 
having a slit 677 therein, whereby the portion 
of the plate which is struck by the lever 665 is 
made very slightly yielding. 
When the paper carriage is to be released from 

a columnar position for movement to the next 
columnar position, the tooth 669 is raised and 
the tooth 668 is lowered below the horizontal 
plane of the stop 675 a moment after the tooth 
669 has been raised high enough to be engaged 
by the stop 675, as in Fig. 89. The carriage then 
moves under the influence of the spring drum 
until the stop 675 stands against the tooth 669, 
the tooth 668 being then below the stop 675. 
When the carriage is to be released, the tooth 
669 is drawn down clear of the stop 675, where 
upon the carriage moves to the left, the tooth 668 
rising as the stop 675 passes away from it in 
time to arrest the next succeeding stop 675. 

40. Automatic operation of the escapement 
The means for thus reciprocating the escape 

ment elements 668 and 669 is arranged to be 
automatically actuated in the cycling of the ma 
chine. The means herein shown for this purpose 
comprises a lever 678. (Fig. 64) pivoted on a stud 
679, the right-hand end of said lever being forked 
to engage a pin 680 carried by a lever 68 which 
is pivoted to the plate 656 at 682. The lever 68 
is pivoted to the slide 670 at 683. The pin 680 
Overlies an angular lug 684 on the lever 665. The 
left-hand end of the lever 678 overlies a slide 685 
(Fig. 64) which is arranged to be reciprocated by 
means of a lever 686 pivoted at 687. The lever 
686 is connected to one arm of the lever 65. In 
the first half of the cycle, the lever 20 (Fig. 34) 
is raised, thereby raising the slide 685, thus rais 
ing the tooth 669 and lowering the tooth 668. 
In the Second half of the cycle and soon after 
the hammers have been unlatched and then with 
drawn, the slide 685 is lowered to lower the 
escapement tooth 669, thus allowing the carriage 
to travel until the next stop 675 collides with the 
tocth 668. 

41. Tabulator key 688 
Means is provided for manually operating the 

escapement to permit the carriage to move from 
One column to the next. In the present embodi 
ment, this means comprises a Tabulator key 688 
(Fig. 70) carried by a lever 689 which is pivoted 
at 265. On the rear end of the lever 689 are two 
lugs 690 and 69. The lug 690 underlies the left 
arm of the lever 678. Depression of the Tabu 
lator key 688 will raise the left arm of the lever 
678, thereby raising the escapement tooth 669 (Fig. 
64) and lowering the escapement tooth 668. When 
the operator releases the Tabulator key 688 (Fig. 
70), a Spring 692 restores the key to its normal 
position, the spring 673 lowers the escapement 
tooth 669, and the spring 674 raises the escape 
ment tooth 668, whereby the carriage is released, 
and the tooth 668 placed in a position to inter 
cept the next stop 675 on the carriage. 
The lug 69 (Fig. 64) underlies the left arm of 

a lever 693 which is pivoted on the screw 666. 
The right-hand arm of Said lever has an angular 
lug 694 (Fig. 64) that overlies the lever 665. 
Depression of the Tabulator key 688 thus lowers 
the escapement tooth 668, so that if the left end 
of the lever 678 is moved rearwardly of the ma 
chine by depression of a Normalizer key as will 
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later appear, to such an extent that it no longer 
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lies above the lug 690, it will still be possible to 
tabulate the carriage by depression of the Tabul 
lator key. It will be noted, however, that in such 
instance, although the tooth 668 is lowered from 
the path of the stop 675, the escapement tooth 
669 is not raised as when these parts are oper 
ated by movement of the lever 678. This is due 
to the fact that the lug 684 on the lever 665 lies 
under the pin 680 but does not embrace it as does 
the right-hand end of the lever 678. This makes 
it possible to allow the carriage to travel con 
tinuously through its entire distance to the left 
should the Tabulator key be held depressed. 
This differs from the usual tabulating action in 
which the Tabulator key must be depressed and 
Ireleased once for each tabular step of the car 
riage. 

Depression of the Tabulator key 888 also closes 
the switch 597-598. A lever 695 (Fig. 3) pivoted 
at 696 has an angular forward end 69 (Fig. 70) 
that underlies the forward arm of the Tabulator 
key lever 689. The rear arm of the lever 695 
has an angular lug 698 (Fig. 3) that underlies 
the lever 620. Depression of the Tabulator key 
688 will therefore lift the link G.B. (Fig. 5), 
Whereupon the Spring 6 3 will close the switch. 
A Spring 698 (Fig. 3) normally holds the leves 
695 in ineffective position. This closing of the 
Switch initiates operation of the carriage return 
mechanism in case the carriage is Emanually tabu 
lated through the last columnar position at a 
time when the switch is open. 

42. IVon-tabulate key 699 
It is Sometimes desirable to suspend the tabu 

lating movements of the carriage in order to 
permit of listing amounts in a given column. To 
effect this result, I provide a Non-tabulate key 
699 (Figs. 5 and 70) which is carried by a lever 
arm 66 pivoted on an axis ( ). A web. 72 unites 
the arm 200 to a downwardly extending arm C3 
to Which is pivoted a slide 704, the rear Ortion of 
Which is slidably supported upon a pin 65 Set in 
the machine frame. The rear end of the Non 
tabulate slide 4 is arranged to bear against tae 
left arm of the lever 673 (Fig. 64). Depression of 
the Non-tabulate key 698 will cause the slide (g 
to move rear Wardly to push the left arm of the 
lever 6 rearwardly out of the path of movement 
of the slide 885 and the lug 690, thereby prevent. 
ing the carriage from being tabulated in :ae 
automatic cycling of the inachine, 21st also de 
Spriving the Tabulator key (538 of control of the 
escapement element, S63. The pivotal Eolating 
of the lever 673 is sufficiently loose to allow it to 
have the necessary Swinging movement in a hori 
Zontal plane. A leaf spring 706 normally holds 
the lever 68 within the range of action of the 
slide 685 and the lug G39. 
The Non-tabulate key 699 is also arranged to 

throw in the clutch 569-50. As shown in Figs. 
70 and 74, there is an arm (7 which is pivoted on 
the axis 70 and carries a pin 8. One end of 
Said pin lies in position to be engaged by the Non 
tabulate key lever 20, whereas the other end of 
Said pin lies in front of the upper arm of a lever 
T09 which is pivoted at 0 in the machine frame. 
The lower arm of the lever 709 lies behind a lug 
T. i on the link 592. 
sion of the Non-tabulate key 699 will push the 
link 592 forward and that (if said link is in its 
lower position) the shoulder 59, acting upon the 
pin 590, Will cause the dog 576 to be withdrawn 

It will be seen that depres 

2,194,370 
from the clutch sleeve 57, whereupon the spring 
574 will throw in the clutch. 

Depression of the Non-tabulate key 699 also 
throws in the line space mechanism. This is 
effected by the means shown in Figs. 74 and 77, 
wherein it will be seen that the lever 700 is 
arranged to engage the forward arm of a lever 
72 that is pivoted in the machine frame on the 
axis 3. The rear end of the lever 72 underlies 
the stop arm 653. Depression of the Non-tabu 
late key 699 will therefore raise the stop arm 653 
So as to permit the spring 647a and the roller 
stud 649 to reciprocate the line-space dog 644. 
Means is provided to lock the Non-tabulate key 

699 in depressed position. This means comprises 
an arm 74 (Fig. 74) pivoted on the axis 70, and 
forked to receive a pin 75 set in the key lever 
700. A latch arm 6 pivoted in the machine 
frame is normally pressed against the arm 74 by 
a spring 7. When the key 699 is depressed, the 
arm 74 is swung below the free end of the latch 
26, whereupon said latch springs rearwardly into 
position above the arm f4, thus holding the key 
depressed. 
The Non-tabulate key is automatically un 

latched in the last half of the cycle. A member 
788 (Fig. 74) is pivoted at 79 to a link 720 which 
is pivoted in the machine frame on the axis 2. 
The member 78 rests slidably on the rod 294a. 
In the member 78 is a notch 22. On the link 
228 is an angular lug 723 that lies behind the 
latch arm 6. As the hammer reset rod 320a is 
returning to its normal forward position, it 
engages the rear end of the member 8, thereby 
syªyinging the link 720 forward and thus disen 
gaging the latch arm 6 from the arm 7 4, 
Whereupon the Spring lifts the key lever 700 
to its normal position. As the rod 32.3a is com 
leting its forward movement, it passes into the 

Enotc: 822. 
Ifeans is also provided for manually unlatching 

the Non-tabulate key 699. This means com 
prises a bell-crank lever 724 (Fig. 75) pivoted in 
the machine frame on the axis 25. The up 
Wardly extending arm of the bell crank 2 lies 
directly behind the lug 723. Manual depression 
of the forwardly extending arm of the bell crank 
2 will cause the link 20 and the latch lever 6 

to SWing forward, thereby releasing the key level. 

it it ecoines desirable to enter two or Inore 
iteins in 8, given coiu Jinn, the operator, after set 
ting up the first item for that column, depresses 
tie Fon-talouiate key 699, whereby the automatic 
slide 335 is deprived of effect upon the escape 
rent alerment 669, the clutch 569-58 is thrown 
in and the line-Space mechanism is released to 
action. Thus the machine is caused to cycle to 
print, and register the item, and the paper is fed 
up one line space. As the cycle is completed, the 
rod 32 (a releases the Non-tabulate key. The 
operator then sets up the Second item and, if 
desired, again depresses the Non-tabulate key to 
cause another cycling of the machine without 
tabulation of the carriage. 

43. Carriage control of driving clutch 
Means is provided to prevent the operator from 

throwing in the clutch 569-570 unless the car 
riage is in one of its columnar positions. This 
means comprises a bell crank lever 26 (Fig. 70) 
pivoted at 27 in the machine frame, one arm of 
said lever bearing against a pin 728 on the plate 
656 and the other arm of said lever underlying 
the rear end of a lever 29. The last mentioned 
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lever is pivoted on the axis 325. The forward end 
of the lever 729 carries a pin 30 that underlies 
the rear end of the link 592. A spring 73 holds 
the bell crank lever 726 in contact with the pin 
28 and tends to raise the link 592 so that the 

shoulder 59 thereon cannot engage the pin 59C. 
When the carriage has completed a movement 

into a given columnar position, a stop 5 (Fig. 
64) on the carriage bears against the escapement . 
tooth 668 and thereby holds the plate 656 in its 
left-hand position, whereby the bell crank 26 
holds the forward arm of the lever 29 depressed 
so that the shoulder 59 may engage the pin 590. 
Depression of the motor bar 594 or of the Non 
tabulate key 699 will then be effective to throw in 
the clutch 569-570. As soon as the carriage 
starts traveling to the next columnar position, 
the spring 659 moves the plate 656 into its right 
hand position whereby the pin 30 is raised to 
lift the link 592, thus depriving the motor bar 594 
and the Non-tabulate key 699 of control of the 
clutch. 

44. Carriage control of machine functions 
The machine comprises means arranged to be 

actuated by the paper carriage for controlling 
the counters and certain other mechanisms of the 
machine in order automatically to determine the 
character of any given cycle and thus the nature 
and the sequence of the cycles performed during 
the working stroke. The carriage exerts Such 
control through pivoted elements which we may 
term “selectors' and which in this instance are 
in the form of levers pivoted on the axis 732 (Fig. 
4). The selectors are compactly grouped at the 
rear end of the machine and below the path of 
travel of a control plate attached to the carriage. 

Referring now to Figs. 2 and 5: In the present 
embodiment of the machine there are Seventeen 
selectors. The one nearest to the front of the 
machine is numbered 733; it enables the line 
spacing mechanism. The second one (734) con 
ditions the machine to effect subtraction in the 
cross-footer. The third (135) conditions the ma 
chine to effect non-addition in the cross-footer. 
The fourth (736) conditions the machine for 
the taking of a final total total from the cross 
footer. The fifth (737) conditions the machine 
for the taking of a subtotal from the cross-footer. 
The sixth (738) conditions the machine for the 
taking of a final total from whichever rear coun 
ter is in use. The Seventh (739) conditions the 
machine for the taking of a subtotal from which 
ever rear counter is in use. The eighth (40) 
conditions the machine to effect non-addition in 
whichever rear counter is in use. The ninth 
(74) conditions the machine to place the D 
counter in use. The tenth (742) conditions the 
machine to place the C counter in use. The 
eleventh (743) conditions the machine to place 
the B counter in use. 
tions the machine to place the A counter in use. 
The thirteenth (745) controls the printing of 
the date and the folio. The fourteenth (746) 
controls the repetition of printing of an amount. 
The fifteenth (747) controls the repeated print 
ing of the folio. The sixteenth (748) causes the 
driving clutch to be thrown in; and the seven 
teenth (149) conditions the machine to effect 
nonprinting of the amount. (The drawings show 
another selector (750) which, in this embodiment 
of the invention, has no function.) 
The Selectors are guided to Swing in vertical 

planes by means which includes slots 75 into 
which the free ends of the Selectors extend. Each 

The twelfth (44) condi 

25 
selector carries a member to be engaged and 
depressed by a coacting element or stop on the 
control plate forming part of the carriage. In 
the case of all of the selectors except the sub 
traction selector and the motor repeat selector, 
said member consists of a roller 752 (Figs. 4 and 
4a) which is yieldably supported upon the Selec 
tor by means herein shown as a bell crank 153 
pivoted at 754 and held in normal relation to the 
selector by means of a spring 55, Said Spring 
holding a pin 756 on the bell crank against a 
stop 757 on the selector. 
In the case of the subtraction selector and the 

motor repeat selector, the part that is engaged 
by the carriage consists of a member 58 (Fig. 
66) pivoted at 759 on a bell crank 760 which is 
pivoted on the selector at 76. A Spring 762 
holds the bell crank in normal position, the ac 
tion of the spring being limited by engagament of 
the pin 63 on the bell crank with a shoulder 
64 on the selector. The member 768 has an 

inclined or cam surface 765 and a Square shoulder 
66. Said member is held in normal position by 

a spring 767, the action of the Spring being 
limited by contact of the lug 68 on Said member 
with a pin 769 on the bell crank 760. In the 
working stroke of the carriage the appropriate 
carriage stops engage and depress the members 
58, thus depressing the selectors 734 and 48, 
but in the return stroke of the carriage the car 
riage stops engage the square shoulders 766 and 
tilt the members 758, thereby passing Said mem 
bers without depressing those selectors. 

45. Control plate 
Rigid with the paper carriage is a control 

plate 70 (Fig. 1) extending longitudinally of the 
carriage and occupying a horizontal plane. The 
plate 70 is adapted to Support a series of con 
trol elements 7 (Fig. 64). In the construction 
herein shown, each control element is in the 
form of an elongated holder for stops and is 
made of sheet metal bent to provide two vertical 
walls 772 and a bottom connecting wall 73. The 
control elements 77 are Supported upon the 
carriage to extend transversely of the direction 
of carriage travel. The forward or inner end 
of each control element constitutes the stop 675 
hereinbefore referred to. The control element is 
adjustably secured to the control plate 70 by 
means herein shown as comprising a series of 
notches 774 (Fig. 1) formed in the rear edge of 
the control plate 770 to receive the forward edges 
of the upwardly extending portions 775 (Fig. 83) 
of the side walls 772. Fixed to the lower side of 
the control plate 70 near the forward or inner 
edge of the same, is a bar 776, the rear and lower 
sides of which are grooved to receive the front 
edges of the side walls 772 and the upper edges 
of the U-shaped stop 675. The control element 
is clamped to the control plate 770 by means 
consisting, in this instance, of an arm 777 pivoted 
to the portion 775 at 778 and adapted to be 
clamped against the top of the control plate by 
means of a nut 779 turned on a screw 780 which 
is rigid with an arm 78 formed integral with the 
arm 777. The nut 779 is arranged to exert its 
pressure against the rear end of the control ele 
ment and thus force the arm 77 down against 
the control plate. On the upper surface of the 
control plate is fixed a plate that provides a 
shoulder 82 which is engaged by a locking shoul 
der 83 On the arm 7. 
The control element is adapted to contain one 

-or more stops arranged at desired points along 
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the length of the control element. In the pres 
ent instance, each stop consists of a block 84 
adapted to fit within the control element, and a 
stop lug 785 adapted to project through any One 
of a series of openings 788 (Fig. 85) in the bot 
tom wall of the control element. 

It will be seen that the stop lugs 85 of the 
various control elements are arranged on the 
control plate 770 to move with the carriage in a 
plurality of parallel paths, which paths are in 
the respective vertical planes of the selectors on 
the machine frame. The upper portions of the 
peripheries of the rollers 752 and the inclined 
surfaces 765 of the members 758 project into the 
paths of the stop lugs 85. Hence it will be seen 
that contact of the stop lugs with said rollers 
752 and members 58 will cause depression of 
the selectors, such movement of the Selectors 
being utilized to effect the before-mentioned 
Control of machine functions. 

46. Carriage control of line-spacing 
Referring to Fig. 77, the member 653b is ar 

ranged to be lifted to place the stop arm 653 in 
ineffective position by means of a bell crank 787 
pivoted on the axis 788. The rearwardly extend 
ing arm of the bell crank 787 supports a pin 789 
which is guided in the machine frame for verti 
cal movement. The upper end of the pin 789 
underlies the selector 733. At a point or points 
on the stop plate 770 corresponding to the col 
lumnar positions where line-spacing should oc 
cur, there is a stop lug 785 which in the travel 
of the paper carriage engages the roller 752 on 
the selector 33, and thereby depresses the se 
lector and the pin 789, thereby enabling the line 
Space mechanism. In the set-up illustrated in 
Fig. 105 of the present drawings, there is but one 
Such stop lug 785, it being located in position to 
CauSe line-spacing after an imprint has been 
made in the last columnar position. 

47. Carriage control of subtraction 
It will be remembered that the machine is 

conditioned to perform subtraction in the cross 
footer by moving the slide 328 (Fig. 28) forward. 
790 is a bell crank pivoted on the axis 788, one 
arm of said bell crank being arranged to engage 
the slide 328 to advance the same, and the other 
arm supporting a pin 79f that underlies the 
selector 734. For every columnar position where 
Subtraction is to occur, a stop lug 785 is pro 
vided on the carriage to cause depression of the 
Selector 734. During the return stroke of the 
carriage, it is undesirable to shift the link f 55 out 
of engagement with whichever pin 58 or 59 
it may be engaging, hence, the member 758 (Fig. 
66) is mounted to yield upon contact therewith 
of a lug. 785 in the return movement of the car 
riage. 
The carriage is obliged to exert considerable 

force in conditioning the machine for subtrac. 
tion. In order to reduce shock and to cause a 
more uniform application of power, the active 
side of the member 758 is beveled, as shown in 
Fig. 66. 

48. Carriage control of 2012-addition in the 
cross-footer 

Non-addition in the cross-footer is effected by 
placing the stud 209 (Fig. 27) in position to ren 
der the pawl i ineffective at the beginning of 
the return stroke of the rock shaft. The stud 
209 is placed in this position by means of the 
can 238 on the non-addition slide 236. 
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slide 236 is arranged to be moved forward into 
effective position by one arm of a bell crank 792 
pivoted on the axis 788, the other arm of which 
bell crank Supports a pin 793 which is arranged 
to be depressed by the selector 735. For each of 
the columnar positions where non-addition in 
the CrOSS-footer should take place, the carriage 
is provided with a stop lug 785 to depress the 
Selector 35. 

49. Carriage control of final total from the 
cross-footer 

To condition the cross-footer for the taking of 
a final total therefrom, the total slide 89 (Fig. 
27) is moved forward. The carriage is arranged 
to effect such forward movement by means of a 
bell crank 794, pivoted on the axis 788, and inter 
posed between the total slide 89 and a pin 795. 
The pin 95 is arranged to be depressed by the 
selector 736. One or more stop lugs 785 on the 
paper carriage effect depression of the selector 
36 in those columnar positions where a final 
total is to be taken from the cross-footer. 

50. Carriage control of subtotal from the 
cross-footer 

To move the subtotal slide 90 (Fig. 27) for 
Ward into effective position, I provide a beli crank 
796 pivoted on the axis 788, a pin 797 transmit 
ting power from the selector 737 to the bell crank 
796. On the paper carriage are located one or 
more stop lugs 785 in positions corresponding to 
the columns where subtotals from the cross 
footer should be printed, these stop lugs acting 
upon the Selector 3. 

In the embodiment herein shown of the in 
vention, the total slide 89 must be moved for 
Ward whenever the subtotal slide 90 is ad 
vanced. In order to lighten the load on the 
Spring 755 (Figs. 48 and 27) of the subtotal se 
lector 737, the total selector 736 is also depressed 
Whenever a Subtotal is to be taken from the cross 
footer, the necessary stop 785 being provided on 
the control plate 770. Fig. 27 shows both se 
lectors 736 and 737 depressed. 

51. Carriage selection of A counter 
The A counter is selected by moving the slide 

406 (Fig. 50) forward. The carriage is arranged 
to produce such movement through the medium 
of a bell crank 798, pivoted at 788, and receiving 
power from the selector 744 through a pin 799. 
When an item is to be entered into the rear 
Counter A, and when a total is to be transferred 
from the CrOSS-footer to the counter A, the count 
er is selected just preceding the cycle in which 
it is to be used. Hence, for each columnar posi 
tion in which an item or a total is to be added 
into the A counter, the carriage is provided with 
a stop lug 785 to operate upon the selector 744. 
When, however, a total is to be taken from A 
counter, a blank cycle must intervene between 
the Selection of the A counter and the total 
taking cycle. Consequently the stop lug 785 is 
positioned on the paper carriage at a point cor 
responding to Such a blank cycle. Totals may 
be taken from two or more of the rear registers 
in succession under the control of the paper car 
riage without necessity for any blank cycles after 
the first blank cycle. h 

52. Carriage control of selection of B counter 
This mechanism is similar to that described 

under the last preceding heading, and comprises 
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slide 40 forward, said bell crank being actuated 
by a pin 80 which receives power from the 
Selector 743. Said selector is depressed by One 
or more stop lugs 785 located on the control 
plate, as described in connection with the Selec 
tion of the A counter, 
53. Carriage control of selection of C counter 
A bell crank 802 operates to push the slide 

408 forward, power being transmitted from the 
selector 742 to the bell crank 802 through a 
pin 803. The Selector 742 is depressed at the 
proper point or points in the Working stroke 
of the carriage by one or more stop lugs 785. 
54. Carriage control of selection of D counter 
This is effected by means of a bell crank 804 

Operating on the slide 409, and actuated by a 
pin 805 which underlies the selector 74, the 
latter being depressed at proper times by means 
Of one or more stop lugs 85 on the paper car 
riage. For a reason which will appear later 
herein, an elongated lug 785A (Fig. 4) may ad 
vantageously be used in certain sequences of 
Operations. 

55. Carriage control of final total from the rear 
COtnier 

The selected rear counter is conditioned for 
the taking of a final total therefrom, by forward 
movement of the total slide 432 (Fig. 52). The 
carriage is arranged to effect such movement 
of the total slide by means of a bell crank 806 
pivoted at 788 and actuated by a pin 807 which 
is depressed by the selector 738. For each co 
lumnar position in which a final total is to be 
taken from a selected rear counter, there is a 
stop lug 785 on the carriage to operate the 
Select0 38. 
56. Carriage control of Subtotal from the rear 

counter 

This mechanism is similar to that last de 
Scribed and comprises a, bell crank 808, pivoted 
at 788, and Operated by the Selector 739 through 
a pin 809. A stop lug 785 located on the paper 
Carriage in a position corresponding to each 
column in Which a Subtotal from a selected rear 
Counter is to be printed, depresses the selector 
739 at the proper time. 
Since, in this embodiment of the invention, 

the total slide 432 is necessarily moved forward 
When the Subtotal slide 433 is advanced, it is 
advantageous to supplement the power derived 
from the subtotal selector 739 by also depressing 
the total selector 738. As shown in Fig. 52 both 
Selectors 738 and 739 are depressed whenever a 
Subtotal is to be taken from a rear counter. 

57. Carriage control of non-addition in rear 
conter 

Non-addition in the selected rear counter is 
attained by pushing forward the non-add slide 
455 (Fig. 52) by means of a bell crank 809a that 
receives power from the selector 740 through a 
pin 809b. 
58. Carriage control of date, folio, and character 

primiting 
Means is provided which normally prevents 

the operation of all of the type bars 3 and 4. 
In certain columnar positions, the carriage dis 
ables said preventing means. Referring to Figs. 
5 and 15, 80 is a plate pivoted on the axis 265, 
the lower edge of Said plate being arranged to 
Overlie the lugs 10 on the rear extensions of the 
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type bars 3 and 4. A spring 8 normally holds 
the plate 80 forward in effective position. In 
those columnar positions where the date, the 
folio, and other characters should be printed, 
the plate 80 is withdrawn from effective posi 
tion by means of a bell crank 82 pivoted at 
83, the forward arm of said bell crank engag 
ing a pin 84 on the plate 80, and the other 
arm of the bell crank being engaged by one 
arm of a bell crank 85, pivoted on the axis 88. 
The other arm of the bell crank 85 Supports 
a pin 86 which underlies the selector 745 (Fig. 
3). The selector 45 is depressed at proper times 
by a stop lug 85 on the paper carriage. 

59. Carriage control of amount repeat 
When an amount is to be printed or regis 

tered more than once, the means for resetting 
the stops 28 is disabled. This is effected by 
imparting a counterclockwise movement to the 
lever 89 (Fig. 13), thus removing the rear end 
of the reset lever 67 from the range of action 
Of the arm 88. The lever 89 is given Such coun 
terclockwise movement by means including the 
Slide 95, the latter being pivoted to a lever 8 
which is pivoted at 88. A bell crank 8iS (Fig. 
79) pivoted at 788 is actuated by means of a 
pin 820 which is arranged to be forced down 
Ward by the selector 746, the latter in turn 
being depressed at the desired time or times by 
One or more stop lugs 85 on the paper carriage. 
The paper carriage begins to tabulate or move 

toward its next columnar position before the 
cycle of operations of the machine has been 
Completed. In such tabulating movement, the 
Stop lug 185 on the paper carriage would move 
away from the selector 746, thereby allowing the 
Spring 93 (Fig. 13) to restore the reset lever 6 

O 

5 

20 

25 

30 

into the path of the arm 88 were not means 
provided to hold the reset lever 67 out of the 
Way of the arm 88 until after said arm has 
returned to its initial position. The means pro 
vided for this purpose comprises a latch 820 a 
(Fig. 4) which is pivoted at 820b. The lower 
end of said latch is adapted to lie immediately 
at the left of the Stud 9 and thus prevent the 
lever 89 from turning clockwise into its initial 
position. A spring 820 tends to move the latch 
820 into such position, but the spring is nor 
nally restrained by reason of the fact that an 
angular lug. 820d on the latch overlies the slide 
222. When the slide is in its normal upper 
position, as shown in Fig. 3, the latch 82Oa is 
held in its retracted or ineffective position, but 
When the arm 88 swings up, as it does in the 
front stroke of the main rockshaft 7, the with 
drawal of the pin 224 permits the slide 222 to 
descend, thus allowing the spring 820c to place 
the latch 8208 in effective position, as shown 
in Fig. 3a. ???? 

60. Carriage control of date, folio, and other 
character repeat 

The operation of the post 48 for resetting 
the stops 46 is prevented at desired times by 
imparting a counterclockwise movement to the 
lever 492, said lever serving to withdraw the re 
set lever 474 from the range of operation of the 
arm 88. The lever 492 is given a counterclock 
wise movement by means of the slide 492b, said 
side being pivoted to a lever 82 pivoted at 88, 
and arranged to be moved by means of a bell 
crank 822 (Fig. 79) which in turn is operated by 
a pin 823 underlying the selector 747. The car 
riage is provided with one or more stop lugs 785, 
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located in position to operate the selector 47 
at the desired time or times. 
A latch 823 (Fig. 14) operates similarly to 

the latch 820a to keep the reset lever 474 out of 
the range of the arm 88 until after said arm has 
returned to its initial position. 

61. Carriage control of motor repeat 
The carriage is arranged to cause the machine 

to cycle in the desired columnar positions. This 
is effected by means of the selector 748, depres 
Sion of which causes downward movement of a 
pin 824 (Fig. 78). Said pin is supported by the 
rearwardly extending arm of a bell crank 825 
(Fig. 70) which is pivoted at 788. The down 
Wardly extending arm of Said bell crank is ar 
ranged to push forward a link 826 which has a 
pin and slot connection with an arm 827. The 
latter is pivoted on the axis 549 and is connected 
to an arm 828 by means of a transverse web 829. 
The arm 828 is pivoted to the rear end of the 
link 589. 830 is a spring tending to move the 
link 826 rearwardly. At points on the control 
plate 70 corresponding to columnar positions in 
which the machine is to be cycled, there are 
stop lugs 785 which serve to depress the selector 
748 and thus Swing the arm 828 forward, where 
by the detent arm 576 is withdrawn from the 
clutch sleeve 57, whereupon the spring 574 
throws in the clutch 569-57 0. 

It may be here noted that means sensitive to 
the position of the paper feed rolls on the paper 
carriage is provided to prevent the ciutch from 
being thrown in unless the paper feed rolls are in 
effective position. This means includes a hook 
83 (Fig. 70) on the arm 828, said hook being 
arranged to be engaged by a lever 832, the posi 
tion of which is controlled by the position of the 
paper feed rolls. Inasmuch as this feature will 
be claimed in a separate application, no further 
disclosure thereof is required at this time. 
In order that the machine shall not be caused 

to cycle before the selectors that control the 
Various functions of the machine have had time 
to become effective, the motor repeat selector 
48 is provided with a lug having its active sur 

face beveled as shown in Fig. 66, and the motor 
repeat lug 785 is also beveled, thus delaying con 
tact of the motor repeat lug 785 with the motor 
repeat selector until after the other lugs 785 
have depressed the other selectors required for 
that columnar position. 

62. Carriage control of non-print 
In the present embodiment of the invention, 

the printing mechanism is disabled by prevent 
ing the hammers from striking the type when 
released. In this instance, this result is effected 
by means of a detent 833 (Fig. 39) fixed on a 
pivot shaft 834, Said plate having at its rear edge 
a downturned flange 835 adapted, when the de 
tent is swung downwardly, to lie in the path of 
the hammers for the signal type bar and the 
amount type bars 2, and thus prevent said ham 
mers from delivering a blow to the type. It will 
be understood that the flange 835 may be made 
of any desired length so as to block the opera 
tion of any desired hammers. Secured to the 
right-hand end of the pivot shaft 834 is an arm 
836 to which is pivoted a link 837 (Fig. 2). A 
Spring 837 normally holds the detent 833 ele 
wated. The rear end of the link 837 is arranged 
to be engaged by one arm of a beli crank 838. 
The other arm of said beli crank supports a pin 
839 which is arranged to be depressed by the 

2,194,270 
selector 749. Stop lugs 785 are provided on the 
control plate 70 at a point or points appropri 
ate to effect actuation of the selector 749 in the 
desired columnar position or positions. 
63. Changing from debit posting to credit post 

ing, and vice versa. 
The stop lugs 785 may be positioned on the 

Control plate 770 So as to cause the machine to 
perform cycles of the desired nature in the de 
sired sequence, and thus permit of the perform 
ance of bookkeeping work in any desired order. 
If we assume that all debits are to be posted at 
One time to the customers' ledger accounts, and 
then all of the credits, the stops on the control 
plate require adjustment from a set-up appro 
priate to debit posting to the set-up required for 
credit posting. Such adjustment of the stops 
may be effected in various ways. Herein I have 
shown a key 840 (Figs. 1 and 81) which may be 
termed the Credit key. The stem 84 of said 
key is guided for vertical movement. The lower 
end of the key stem bears against a pin 842 on 
an arm 843, which is pivoted in the machine 
frame on the axis 844. The arm 843 is con 
nected to a lever 845 by means of a web 845. 
To the lever 845 is pivoted the forward end of a 
link 846. 
Connected at the rear of the machine to a bail 
847 which is pivoted at 848. Fixed to said bail 
is a pin 849 (Fig. 3) that engages a fork 850 on 
the lower end of a slide 851 which is mounted 
in the machine frame for vertical movement. 
On the upper end of the slide 85 is a cam 852 
(FigS. 2, 3, 5, 83 and 84) which is located in the 
vertical plane of the axis of the rollers on the 
Selectors, as shown in Fig. 5. The cam 852 is in 
its elevated or effective position during debit 
posting, as shown in Fig. 84. Any suitable means 
may be provided to hold the key 840 and the cam 
852 in their different positions. Herein I have 
shown a Spring 853 (Fig. 2) which tends to raise 
the can 852 into effective position. This spring 
also tends to raise the Credit key 840 into its 
elevated position. Independent means compris 
ing a spring 854 (Fig. 81) and an arm 855 bear 
ing against a pin 855 on the stem of the Credit 
key also is provided to raise the key. The upper 
position of Said key is determined by contact 
of a pin 855 on the stem of the key with the 
plate 856. To latch the Credit key in depressed 
position, a shoulder 857 is formed on the key 
stem 84, said shoulder being arranged to en 
gage the plate 856 when the key is depressed and 
pushed rearward slightly. 
The cam 852, when in its elevated position, is 

arranged to withdraw certain stop lugs 785 from 
effective position. For this purpose means is 
provided upon certain of the control elements 

for moving the stop lugs 785 vertically. 
While any preferred means may be employed 
for this purpose, I have herein shown a slide 858 
(Fig. 83) mounted on one side of the control ele 
ment for reciprocation longitudinally of the con 
trol element. The slide is mounted on the con 
trol element by means of headed studs 859 
extending through elongated openings 859a in 
the slide. A spring 860 normally holds the slide 
in its rearward position. 
One or more can Openings 86 into which extend 
Studs 862 fixed to blocks 862a carrying stop lugs 
85. Where two adjacent stop lugs 785 are to 

be simultaneously withdrawn, they may be 
formed upon a single block. The cam 852 is ar 
ranged to engage a lug 858 on the slide 858 to 
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push said slide forward and hold it in such posi 
tion, thus raising the associated stop lugs 785 and 
holding them up out of position to engage the 
selectors, as shown in Fig. 84. 

It will be noted that the Credit key 840 and 
can 52 determine whether the cross-footer shall 
add or subtract in particular Columns. 
The cam 852 is also arranged to withdraw the 

escapement tooth 668 so that the carriage shall 
skip the columnar position or positions at which 
said cam operates. This result is effected by 
providing on the inner end of the slide 858 a cam 
883 (Figs. 85, 86 and 90) adapted, when the slide 
is in its forward position, to engage a pin 863 
on the lever 665 and thus depress the tooth 668 
below the path of the stop 675. 
As shown in the diagram (Fig. 105) there are 

stops in the second and sixth columnar positions 
which are needed in the posting of credits. In 
order that these stops shall not function during 
the posting of debits, they are arranged to be 
lifted out of position to engage the selectors dur 
ing debit posting. The control elements located 
in the second and sixth columnar positions have 
upon one side a slide 858* which is similar to the 
slide 858 except that it has no skip cam 863. (See 
Fig. 648.) 
As shown in Fig. 105, in debit posting, the can 

852, which is then in its elevated position, disables 
the stops a and b in the second columnar posi 
tion, the carriage escapement and all stops in 
the third columnar position, the stops c, d and e 
in the sixth columnar position, and the carriage 
escapement and all stops in the seventh columnar 
position. 

64. Second pickup of credit balance key 
In order to prove the correctness of machine 

posting it is customary, after entering the debits 
or credits, to “pick up' (that is to say, set upon 
the keyboard) the old balance again and then 
operate the machine to subtract the old balance 
from the new balance. If the old balance was 
set up correctly in both instances (being added 
the first time and subtracted the second time) 
the remainder will be the same as the total of the 
debits or credits posted, thus proving the accu 
racy of the picking up of the old balance. Since 
the balance of the customer's account will Ordi 
narily be a debit, it is customary to arrange the 
carriage-actuated controls on the machine SO 
that in the columnar position where the second 
pick-up of the old balance is registered in the 
CrOSS-footer it will be subtracted as just ex 
plained. 

If, however, the old balance is an overdraft, 
it is subtracted when picked up the first time, 
and consequently it is necessary to add the old 
balance when it is picked up the Second time, in 
order to prove the accuracy of the posting; and 
inasmuch as the machine is normally arranged to 
Subtract the second pick-up, it is necessary to 
provide means whereby, when the old balance 
was an overdraft, the second pick-up will be 
added. Such means will now be described. 

864 is a key which we may term the Second 
pick-up of Credit balance key (Figs. 1, 2 and 28). 
The stem of this key overlies a bail 865 having 
an arm 866 fixed thereto. Said arm is con 
nected through a Spring 867 to one arm of a lever 
868, which is pivoted at 869. The other arm of 

. . the lever 868 lies in front of the subtraction slide 

75 

328 (Fig. 47). The effective strength of the 
spring 867 is greater than that of the spring 762 
(Fig. 66). Hence, it will be seen that when the 

29 
Second pick-up of Credit balance key is de 
pressed and latched down by the slide 210, the 
lever 868 will prevent the selector 734 from mov 
ing the subtraction slide 328 forward as it other 
wise would do when there is a stop 785 to Operate 
the subtraction selector 734. 
A spring 869 returns the ball 865 to normal 

position when the key 864 is released from its 
depressed position. 

It will be seen that the key 864 determines 
whether the cross-footer shall add or subtract. 

65. Normalizer key 870 
In order to permit of printing items and totals 

one below the other in a single column, I. pro 
vide means to deprive the carriage of control 
of the various machine functions, means to pre- ' 
vent automatic operation of the carriage escape 
ment, and means to enable the line-space mech 
anism. These various devices are controlled by 
a Normalizer key 870 (Figs. 1 and 70), the stem 
87 of which is guidud for vertical movement 
in the machine frame. A spring 872 normally 
holds the key 870 elevated. It may be latched 
in a depressed position in any preferred way, as, 
for example, by providing a shoulder 873 to be 
engaged by the guide pin 874 by tilting the key 
stem slightly forward, the spring 872 serving to 
hold the shoulder 873 in engagement with the 
pin 874. On the key stem 87 f is a pin 875 that 
Overlies the forward end of a lever 876 which is 
pivoted at 877. The rear end of the lever 876 
engages a pin 878 on a slide 879. The slide 879 
is guided for vertical movement in the machine 
frame. On the slide is a cam surface 880 ar 
ranged to engage one end of a lever 88, which 
is pivoted at 882 in the machine frame. The 
other end of the lever 88 f is arranged to engage 
the left-hand arm of the lever 678 for the pur 
pose of pushing said lever rearwardly out of reach 
of the automatic slide 685 and the lug 690 on the 
tabulator key lever 689. It will be seen that de 
pression of the Normalizer key 870 will disable 
the escapement dog 669 and result in said dog 
remaining in its lower inoperative position, 
through the action of the spring 673. The car 
riage will then be held through engagement of a 
stop 675 with the escapement tooth 668. If it 
be desired to shift the carriage to the left into 
another columnar position, this may be effected 
by depressing the Tabulator key 688 and holding 
it depressed until the carriage nears the desired 
position whereupon the Tabulator key would be 
released so as to cause the carriage to stop in the 
desired position. As shown in Fig. 64 the lug 
69 on the rear end of the Tabulator key lever 
689 underlies the left hand end of the lever 693 
so that depression of the Tabulator key 688 will 
cause the lever 665 to be depressed, thus disen 
gaging the escapement tooth 668 from the stop 
675 and holding said tooth 668 down so long as 
the Tabulator key 688 is held depressed, thereby 
permitting the carriage to travel continuously 
toward the left into any desired columnar posi 
tion, as just described. 
As shown in Fig. 2, the slide 879 is located in 

a plane extending transversely of the planes of 
the selectors 33 to 750 inclusive, and beneath the 
free ends of said selectors. The length of the 
upper edge of the slide 879 equals or exceeds 
the width of the Series of Selectors. When the 
universal member or slide 879 is raised through 
depression of the normalizer key, the upper edge 
of Said slide engages the lower sides of the free 
ends of the Selectors and holds them against a 
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92, 93, and 94 to the rear position illustrated in 
Figs. 95, 96, and 99. Such shifting of the lever 
90 withdraws the arm 93 from the path ac (Fig. 
100) within which the clutch-engaging pin 98 
and the clutch-disengaging cam 92 travel, and 
places said arm 93 in the path y. When in the 
path by the arm 93 will be engaged by the left 
hand end 930 of the bar 94, whereby the clutch 
will be thrown in to effect return of the carriage. 
On the carriage is a pin 93 which engages the 
arm 93 in the return travel of the carriage to 
disengage the clutch. 
While the parts 930 and 93 may be located at 

any desired points along the carriage, they are 
herein shown as so located as to initiate return 
movement when the carriage is between the 

, elghth and minth Columnar positions and to ter 
minate the return movement when the carriage 
is between the first and second columnar posi 
tions, the spring drum thereupon placing the 
carriage in the last mentioned columnar position. 
It will be understood that in both positions of 
the lever 903, the part 905 (Fig. 91) lies in the 
peripheral groove 906 of the clutch collar 894. 
71. Tabulation and line-spacing in connection 

pith Short return 

At the time the Short return key 99 is utilized 
the carriage is standing in a certain columnar 
position. The machine, therefore, must be cycled 
to effect tabulation of the carriage to cause the 
carriage to throw in the carriage return clutch, 
in other words, to allow the part 930 to engage 
the arm 93. Such cycling also is necessary in 
order to effect line spacing. As shown in Fig. 74, 
the pin 708 carried by the arm 707 is arranged 
to be engaged by the lever 920. The pin 708 op 
erates the lever 709 (Fig. 70) to throw Out the de 
tent 576 and thus throw in the main clutch 
569-57 0. 

In the ensuing cycling of the machine, the 
escapement is automatically Operated through 
the left-hand arm 20 (Fig. 34), the link 652, the 
levers 65 and 686, the side 685 (Fig. 64), and 
the levers 678 and 68. Rearward movement of 
the arm 707 (Fig. 74) also operates the lever 72 
to withdraw the detent 653 (Fig. 77), thus per 
mitting operation of the line-space mechanism 
so as to present the next line on the paper for 
use in the second columnar position. 

72. Latches for the non-tabulate key 699 and 
carriage short return key 919 

Referring to Fig. 74, it will be seen that the 
key lever 920 carries a pin 932 which engages the 
forked end of an arm 933 that is loosely pivoted 
on the shaft 79. The latch arm 76 is broad 
enough to engage both of the arms i4 and 933 
and is normally pressed against said arms by 
the spring 77. When the carriage short return 
key 919 is depressed, the arm 933 is swung below 
the free end of the latch arm 76, whereupon said 
latch springs rearwardly into position above the 
arm 933, thus holding the key depressed. In the 
last half of the cycle, the carriage short return 
key 99 is automatically unilatched in the fol 
lowing manner: As the hammer reset rod 320 
is returning to its normal forward position, it 
engages the rear end of the member 8, thereby 
swinging the link T20 forward and thus disen 
gaging the latch arm 76 from the arm 933, 
whereupon the spring 922 lifts the key lever 92 
to its normal position. . 
Such unlatching of the Carriage short return 

key occurs before the pin 93 . (Fig. 99) has 

3. 
reached the arm 93 and therefore means must 
be provided to retain the arm 93 in the path y 
until the pin 93 can reach and actuate said 
arm. As shown in FigS. 93 and 97, the arm of 
the lever 903 that is engaged by the detent 908 
is rabbetted to provide two wedging surfaces 934, 
thus producing locking shoulders 935 and 936. 
When the lever 903 is shifted to its rear posi 
tion, the detent 908 springs into engagement with 
the lower surface 934 (as shown in Fig. 93), 
whereby the wedge-shaped end of the detent is 
placed in front of the locking shoulder 935, 
thereby holding the lever 903 in its rear posi 
tion after the Carriage short return key 99 has 
been released by the latch 76, against the tend 
ency of a spring 937 (Fig. 76) to pull the lever 
903 forward. The shoulder 935 thus retains the 
arm 93 in the path y long enough for the part 
930 (Fig. 95) to reach and operate the arm 93 
to throw in the carriage return clutch. The tilt 
ing of the lever 903 as the clutch is thrown in 
places the locking shoulder 936 behind the de 
tent 90, whereby the arm 93 is retained in the 
path y until the pin 93 can reach and operate 
the arm 93 to disengage the clutch (see Fig. 
99). 
As shown in Fig. 97 the shoulder 936 is a lit 

tle distance behind the shoulder 935. When the 
clutch is thrown in, and the shoulder 936 is 
placed behind the detent 90, the spring 937 
(Fig. 76) pulls the lever 903 forward until the 
shoulder 936 bears against the detent 90, this 
movement of the lever 903 being insufficient to 
withdraw the arm 93 from the path y. When 
the clutch is disengaged by the pin 93 the de 
tent 9 fo is forced from the upper surface 934 to 
the lower Surface 90, as will be understood 
from Fig. 97, thereby permitting the spring 937 
to shift the lever 903 into its normal forward 
position. 
The Carriage short return key 99 may be 

manually unlatched by means of the lever 724 
(Fig. 75). 

73. Taking tuo consecutive credit subtotals 
It is frequently desired to print a balance from 

the cross-footer on one work-piece and print the 
balance again on another work-piece in the next 
ensuing cycle of operations. This involves no 
difficulty when the balance is a debit amount, as 
the cross-footer pinions tend to go into mesh with 
the adding racks, but since the balance may hap 
pen to be a credit amount, it is necessary to pro 
vide means which shall automatically cause the 
cross-footer pinions to go into mesh again with 
the subtracting racks, if the balance be of a 
credit nature. 
As previously explained, at the completion of 

a subtotaling operation, the cross-footer pinions 
move out of mesh with the racks a moment after 
the latter have returned to their down position. 
If the Subtotal Was a credit balance, the Sub 
traction slide 328 (Fig. 33) returns to its nor 
mal rear position under the influence of its 
spring 332 as soon as the cam 280 operating on 
the roller 342 pushes the slide 338 rearwardly. 
The spring 332 also tends to swing the adding 
substracting link 55 over to the adding side, 
i. e., into engagement with the pin 58. If now, 
the credit subtotal is to be again printed, it will 
be seen that a cycle of operations would be nec 
essary in order to condition the cross-footer 
therefor. To avoid such necessity, means is 
provided to prevent the spring 332 from with 
drawing the link 55 from engagement with the 
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32 
subtraction pin 59. This means comprises a 
latch 94 (Figs. 33 and 48) pivoted in the ma 
chine frame at 942 and arranged to engage a pin 
943 on the subtraction slide 328. A spring 944 
normally holds the latch in contact with the pin. 
On the forward end of the latch 94 is pivoted 
a dog 945 which is normally held against a stop 
pin 946 on the latch by means of a spring 94. 
On the arm f S is a pin 948 to engage the dog 
945. 
Assuming that in a given columnar position a 

subtotal is to be taken, a blank cycle is performed 
in the next preceding columnar position. If the 
cross-footer contains a credit balance, the sub 
traction slide 328 is moved forward by the slide 
338 during such blank cycle, the subtraction slide 
328 being latched in such forward position by 
the latch 94. In the ensuing subtotal cycle, the 
pin 948 disengages the latch 34 from ühe sub 
traction slide 323, but this is innaterial as the 
subtraction slide has already functioned for that 
cycle. After a few degrees of further movement 
of the rock shaft, GE in that cycle, the Spring 339 
is allowed by the cam 238 to move the slide 338 
forward, thus again placing the subtraction slide 
328 under the control of the latch 939, where 
it stays during the remainder of that cycie and 
long enough in the second Subtotal cycle to per 
form its function. Thereby the link 855 is kept 
in engagement with the pin 859, as shown in 3Fig. 
46? 

74. Eacamples of utoric 
In order to illustrate the capabilities of the 

machine, I have shown in the dira, Wings in a, dia 
grammatic fashion one of inary possible piac 
tical applications. Referring first, to the appli 
cation illustrated in Fig. 05, the Upper portio 
of the diagram indicates the arrange inet of 
stops 85 on the control plate required to 
produce the operations indicated upon the work 
pieces A, B and C. The work piece A is a cus 
tomer's monthly statement. The Worx piece S. 
is the ledger sheet for that customer, and the 
work piece C is a proof tape. Ording:ily, a jour 
nal or audit sheet D also would be produced as 
a carbon copy of the entries on the statenen, 
and/or the ledger sheet. 
The operator is usually provided with a ray 

containing ledger sheets and statement, origins, 
the ledger sheet and the Stateinent for igi a, 
given customer being 2rranged in association. 
ºreliminary to ühe preparatio? oº sººšteinenis, 
each Statement is ineaded Witn the CSOmerºs 
name and address on an addressogi'agh or a type 
Writer, and the balance froIII a. šie previos Xoatia 
is entered on the state:get, oy means of a type. 
Writer Or by means oï the meciniae nereiga dis 
closed, the carriage having been normalized or 
this purpose. On the statemení. A is sinown a Yn 
old balance of 5.00 in the ealance collinn. The 
ledger sheets would be sigilarly headed and the 
old balance entered as indicated on the ledger 
Sheet E3. 

Ordinarily the operator would eater on 3, given 
day all of the debits for that day and then all 
of the credits. The debit posting in edia would 
ordinarily consist of a pile of carbon copies of 
invoices arranged in the same ordes as the state 
ments and ledger sheets are arranged in the 
aforementioned tray, i. e., either numerically or 
alphabetically. 

Since the date is to be printed repeatedly the 
lever 536 (Fig. 14) is placed in its right-hand po 
sition, and the proper keys are depressed in the 

9,194970 
three left-hand character sections to set up the 
month, day and year. 
The journal sheet D and a carbon sheet having 

been inserted into the machine, the operator in 
Serts the statement and the ledger sheet for the 
customer indicated on the first invoice to be 
posted. The carriage being in its first coiumnar 
position, the operator "picks up' the old balance 
of 175.00 by setting up this amount on the 
amount keyboard and depressing the motor bar. 
In the cycling of the machine the old balance of 
175.00 is accumulated additively in the cross 
footer. It is not printed, however, as there is a 
stop 85 on the control plate C in the first col 
lumnar position to operate upon the non-print se 
lector 49. During the latter part of the cycle, 
the escapement tooth 569 is withdrawn to allow 
the carriage to tabulaite to the Secondi colummar 
position. (Before the carriage reaches this posi 
tion the stops 85 at the points at and b are lifted 
by the can 852, as they are not used in debit 
postings.) 
The Operator now sets up on the folio keyboard 

he number (248) of the invoice, and sets up on 
the amount keyboard the ainount of the invoice 
(25.00), the motor bar being then operated to 
cause the machine to cycle. Since it is desired to 
print the date in the second columnar position, a 
stop 85 is provided of the control plate 72 in 
that columnar position, in position to depress the 
date selector 735. It is also desired to print, the 
invoiee ºntamber on ºine ledger Sheet, 2hence 3, stop 
85 is provided on the control piate at the Second 
courai gosition a position to operate upon the 
folio repeat selector (37. 

R? is desired to print the 3Exhount of the invoice, 
(25.009) on ühe ledge” sheet. This cano be ac 
conplished by providing a stop 35 in iterin repeat 
gosition at the second columnar position, because 
žine nev bala:lce is to be printed on the state 
nei, andi oi corse Sicin balanca O2 &ota cannot 
be printed while an amount "enhains set up on the 
stops 23. Eacerefore one of the Year counters 
(kerein, öke O conter) is Utilized to preserve the 
annount of tae invoice until it is to he printed 
on the edger sileet. For this purpose, a stop 35 
s providie?i, ia tine SSecondi ciliminar position, in 
position ?o operate Upon the D counter selector 
???? 

agression of the Roto ai Vijith the carriage 
ih ?ine second colušaštar position, therefore, causes 
ühe grašing oº ºhe ºe, ühe invoice ºnixer end 
?32 a.3203i; ci 3e šºžce, a te ECCLIŽiation 
of the 32,1ount of the i:Švº öine C3'dSS-footer 
sLkmLG LLL TT SSLSS 00YmkTsS S kkLkLmaLaLGG LLLLLL ssLLLLLLLLmmLLLL 
ša:lia?3S o :Kae :inži?? c9žu:A ositic 2. 

ne C2: 332 (3ig. 34) Gigi: is Lippsei posi 
tica, the side 358 On the control elež3eit at the 
inird colurinnar positio on the control plate }} 
is move? or Ward as tae ca. Eriage approaches the 
third columnar position, thereby raising all of the 
stops 85 oz that control element and placing 
the can 833 (EgS. 34 aid 90) in position to en 
gage the in 883, hence the carriage passes the 
third columnar position withouat stopping and 
without causing depression of any of the selectors, 
the carriage continuing on to the fourth columnar 
position, where it is arrested by the escapement 
tooth S68. 

in the fourth Columnar position, a blank cycle 
is performed to condition the machine for the 
taking of a subtotal from the cross-footer in the 
fifth columnar position. To effect such blank 
cycling and to preserve the folio and date set-up, 
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9,194,370 
position with a stop 785 in position to operate 
upon the motor repeat selector 748 and a stop 
85 in position to operate upon the follo repeat 

selector 747. The machine is thus caused to 
cycle, whereby the transfer mechanism of the 
cross-footer (which operated in the addition of 
25.00 to 175.00) is restored to normal position. 
At the conclusion of the blank cycle, the carriage 
tabulates to the fifth columnar position. 

In the fifth columnar position, stops 85 are 
provided to effect the conditioning of the mar 
chine for the taking of a subtotal from the cross 
footer and for the preservation of the folio and 
date set-up, and to produce cycling of the na 
chine; hence after arrival of the carriage in the 
fifth columnar position the machine is cycled to 
print the new balance (200,00) on the statement 
as a Subtotal from the cross-footer. 
In the sixth columnar position, it is desired 

to print the charge (25.00) as a total from the 
D counter. The D counter must therefore be 
selected in the fifth columnar position; hence a 
stop 785 is provided to effect selection of the ID 
counter in that columnar position. However, in 
the last-mentioned columnar position, a Sub 
total was taken from the cross-footer, and if 
the D counter is to be selected in that columnar 
position it is necessary to prevent the Subtotal 
(200,00) contained in the cross-footer from be 
ing transferred to the D counter, hence there is 
provided in the fifth columnar position a stop 
85 to effect non-addition in the rear counter. 
Consequently at the beginning of the return 
stroke of the cycle performed in the fifth co 
lumnar position the pawl 392 (Fig. 52) is dis 
abled by the pin 452, thereby preventing the D 
counter from being placed in nesh with the 
racks 358 at that time, and consequently pre 
venting the subtotal in the cross-footer from be 
ing transferred to the D counter. 
counter link 376 (Fig. 50) would remain up in 
position to be engaged by the D counter pin 380 
when the hook 395 on the pawl 392 engages the 
pin 39 near the end of the return stroke, the 
D counter would be Selected or thrown in nesh 
with the racks 358 in the fifth columnar posi 
tion, which is the desired result; but when tabu 
iation from the fifth to the sixth columnar po 
sition begins the link 376 would drop, due to the 
rising of the selector 4, and this would occur 
before the hook 395 could act; hence it is nec 
essary to prolong the tirme during which the se 
lector i is effective. To attain this result, the 
stop 785A is employed, said stop being elongated 
So as to hold the Selector 4 depressed until the 
hook 395 can place the D counter in mesh with 
the racks 358 at the end of the cycle performed 
in the fifth columnar position. 

In the sixth columnar position, stops 85 are 
provided to operate the selector 745 which de 
termines date and folio printing, the selector 
38 which determines the taking of a fina total 
from the D counter, the selector 735 which ef 
fects non-addition in the cross-footer and thus 
prevents the total in the D counter from being 
transferred to the cross-footer, and the selector 
78 which effects automatic cycling of the na 
chine. (The stops 18.5 at the locations marked c, 
di and e are lifted into inoperative position by 
the cam 852.) Consequently in the sixth co 
luminar position the date and the invoice num 
ber are printed and the charge of 25.00 is print 
ed as a final total from the D counter. There 
is no stop 785 in the sixth columnar position to 
operate upon the folio and date repeat selector 

If the 

33 
747. The plate 220 (Fig. 14) is operated to re 
lease the depressed keys corresponding to the in 
voice number (248), but inasmuch as the lever 
536 (Fig. 14a) is in its right-hand position, the 
keys corresponding to the month, day and year 
are not released. 
The cam 852 being in its upper position, the 

slide 858 on the control element at the seventh 
columnar position on the control plate T0 is 
moved forward as the carriage approaches that 
position, thereby raising all of the stops 85 on 
that control element and placing. the cam 863 
in position to engage the pin 863. Consequently 
the carriage passes the Seventh columnar posi 
tion without stopping and without causing de 
pression of any of the selectors, the carriage con 
tinuing on to the eighth columnar position. 
Observing that there is another invoice for 

the same customer, the operator depresses the 
Carriage Short Return key 920, whereby the arm 
93 is placed in the path 'g' and the machine is 
caused to cycle. The line-space mechanism also 
operates and the carriage tabulates until the por 
tion 930 (Fig. 95) engages the arm 93, where 
upon the carriage return clutch is thrown in, 
The carriage then returns to the right until the 
pin 93 (Fig. 99) engages the arm 93, when 
the carriage return clutch is thrown out, the 
carriage then moving under the influence of the 
Spring drum 643 until the tooth 65 at the Sec 
ond columnar position stops against the escape 
ment tooth 668. The operator now sets up on 
the folio keyboard te number (249) of the in 
voice and sets up on the amount keyboard the 
amount of the invoice (35.00), the motor bar 
being then operated to cause the machine to 
cycle. The operations previously described as 
occurring automatically in the second to the sev 
enth columns, inclusive, in connection with the 
posting of Invoice No. 248 then occur, the car 
riage stopping in the eighth columnar position. 
It Will be observed that all operations after the 
Operator depressed the motor bar with the car 
riage in the second columnar position have been 
performed automatically up to and including 
those occurring in the Seventh columnar posi 
tion. When the carriage stops in the eighth co 
lumnar position, the operator depresses the mo 
tor bar, whereupon the machine performs a 
blank cycle of operations and the carriage tabu 
lates to the ninth columnar position. 

In the ninth columnar position it is desired 
to print the new balance 235.0 as a subtotal 
from the cross-footer and to transfer that 
a molt into the C COUnter Where new balances are 
to be stored. Stops 85 are therefore provided 
on the control plate 70 in the ninth columnar 
position to actuate the Subtotal selector 73, 
the C counter Selector 742, and the motor re 
peat selector 748. Consequently after the car 
riage arrives at the ninth columnar position, the 
new balance of 235.00 is printed as a Subtotal 
from the cross-footer, and the C counter is en 
gaged with the racks 358 at the beginning of 
the return stroke so that the new balance of 
235.00 is accumulated in the C counter. There 
upon, the carriage tabulates to the tenth co 
lumnar position. 
With the carriage in the tenth columnar po 

sition, wherein the proof tape is presented to the 
printing mechanism, the operator sets up the 
old balance (175.00) On the amount keyboard. 
This amount is to be subtracted from the new 
balance of 235.00 in order to prove the correct 
ness of the posting of the charges of 25.00 and 
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35.00. Consequently, the old balance of 175.00 
is to be subtracted from the new balance of 
235.00 contained in the cross-footer. Hence, a 
stop 785 is provided on the carriage to oper 
ate the subtraction selector 734. It is also de 
sired to store the old balances, and the B counter 
has been assigned to this function. Consequent 
ly, a stop 785 is provided to operate the B counter 
Selector 743. After having set up the old balance 
of 175.00 on the amount keyboard, the oper 
ator depresses the motor bar, whereupon the ma 
chine cycles to print the old balance of 175.00 in 
red on the proof tape, to subtract 175.00 from 
the amount in the cross-footer, and to add it into 
the B counter. The carriage then tabulates to 
the eleventh columnar position. 
In the eleventh columnar position a blank 

cycle is performed to restore the transfer mechao 
nism of the cross-footer preparatory to taking a 
total in the twelfth columnar position. Such a 
blank cycle is performed automatically, a stop 
T85 being provided in position to operate upon 
the motor repeat selector 748. After the blank 
cycle the carriage tabulates to the twelfth col 
umnar position. 
In the twelfth columnar position, stops 85 are 

provided in position to operate upon the line space 
Selector 733, the total selector 35, the A counter 
selector 44, and the motor repeat selector 63. 
Consequently, upon arrival of the carriage in 
the twelfth columnar position, the machine is 
automatically cycled to print the charges (60.00) 
in black upon the proof tape as a final total 
from the croSS-footer, the charges (60.00) oeing 
accumulated in the A. counter, and the line space 
mechanism being actuated to line space all of 
the work pieces. Thereupon the carriage tabu 
lates a short distance beyond the twelfth colum 
nar position until the pin 98 (Fig. 94) on the 
carriage engages the arrin 93, whereby the car 
riage return clutch is thrown in, thus initiating 
return of the carriage toward its initial posi 
tion. After the carriage has passed a slight dis 
tance beyond the first columnar position, the 
cam 92 (Fig. 98) engages the arm 93 and 
causes the carriage return clutch to be thrown 
out, whereupon the spring drum moves the car 
riage to the left until the stop 675 (Fig. 64) for 
the first columnar position is arrested by the 
escapement tooth 668. A complete sequence of 
operations involved in the posting of Invoices 
Nos. 248 and 249 has now been completed and 
the cross-footer cleared preparatory to the post 
ing of the next invoice. The total of the in 
voices (60.00) has been stored in the A counter, 
the old balance (15.00) has been Stored in the 
B counter, and the new balance of 235.00 has 
been stored in the C counter. The operator then 
removes the statement and the ledger sheet and 
inserts a statement and a ledger sheet for the 
customer named in the next invoice to be posted. 

After thus posting all of the invoices or other 
debit media, the operator will usually wish to 
determine the correctness of the posting by adds 
ing the graind total of the debits stored in the A 
counter to the grand total of the old balances 
stored in the B counter and then comparing the 
sum of these two grand totals with the grand 
total of the new balances stored in the C counter. 
Preparatory to obtaining such proof, the opera 
tor normalizes the carriage in the twelfth Col 
unnar position and then proceeds to transfer 
the totals contained in the A and B counters to 
the cross-footer in the manner hereinbefore ex 
plained. The result of these operations, for the 

2,194,270 
particular example shown in Fig. 105, is illus 
trated on the fragment of tape represented in 
Fig. 106 where it will be seen that the totals 
transferred to the cross-footer from the A and 
B counters equal the total of the new balances 
contained in the C counter, thus proving the cor 
rectness of the posting of. debits. 
The operator then proceeds to post the credits, 

first depressing the Credit key 840, which lowers 
the cam 852 to the position shown in Fig. 83. 
The operator inserts the statement and the 
ledger sheet for the customer named in the first 
credit to be posted. We will assume that he is 
the same customer whose statement and ledger 
sheet are shown in Fig. 105. 
The carriage being in its first columnar posi 

tion, the operator picks up the old balance of 
235.00 by setting up this amount on the amount 
keyboard and depressing the motor bar. In the 
cycling of the machine, the old balance of 235.00 
is accumulated additively in the cross-footer, but 
is not printed, after which the carriage tabulates 
to the second columnar position. 
The operator now sets up on the folio key 

board the number (758) of the credit and Sets 
up on the amount keyboard the amount of the 
credit (25.00), the motor bar being then op 
erated to cause the machine to cycle. Since it 
is desired to subtract the amount of the credit 
from the old balance in the cross-footer, a stop 
85 is provided on the control plate 70 in po 

sition to operate the subtraction selector 734. 
It is also desired that the credits shall not be 
printed in the secondi columnar position. Con 
sequently, a stop E85 is provided at the second 
columnar position to operate upon the amount 
non-print selector 49. Since the amount of the 
credit is to be printed in the seventh column a 
rear counter, say, the D counter, is used to pre 
serve said amount until after the new balance 
has been printed in the fifth columnar position. 
In the second columnar position, therefore, a 
stop 785 is provided to operate upon the D 
counter selector 48. Depression of the motor 
bar with the carriage in the Second Columnar 
position therefore causes the printing of the date 
and the number of the credit, the subtraction of 
the credit from the old balance in the CrOSS 
footer, and the accumulation of the amount of 
the credit in the D counter. The carriage then 
tabulates to the third columnar position. At 
this columnar position of the paper carriage, 
there is provided a stop 85 to operate upon the 
subtraction selector 34 (in order that printing 
shall be done in red), a stop 85 to actuate the 
rear counter subtotal selector 739, and a stop 85 
to operate upon the non-add selector 35 to pre 
vent transfer of the amount of the credit from 
the D counter to the cross-footer. A stop 85 
also is employed to preserve the folio and date 
set-up, and a stop is provided to actuate the 
motor repeat selector 48. Consequently when 
the carriage reaches the third columnar posi 
tion, the machine is automatically cycled to 
cause the printing of the amount of the credit 
(25.00) in red as a Subtotal from the D counter, 
whereupon the carriage tabulates to the fourth 
columnar position. Upon reaching the fourth 
columnar position, the machine is automatically 
cycled to restore the transfer mechanism of the 
cross-footer, after which the carriage tabulates 
to the fifth columnar position. 
In the fifth columnar position, a stop 785 is 

provided to effect printing of a subtotal from the 
croSS-footer, the stop 785A effects selection of the 
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D counter, and a stop 8s prevents a transfer from 
the cross-footer to the D counter; consequently, 
upon arrival of the carriage in the fifth columnar 
position, the machine is cycled to print the new 
balance (210.00) as a subtotal from the cross 
footer, after which the carriage tabulates to the 
sixth columnar position. 

In the sixth columnar position it is desired to 
print the date and the credit number in red, hence 
a stop 85 is provided to operate upon the sub 
traction selector 734. There are stops 85 in 
position to select and to take a final total from 
the D counter in the sixth columnar position in 
debit posting, but inasmuch as it is not desired to 
take either a final total or a subtotal from the D 
counter in the sixth columnar position in credit 
posting, the presence of the stop 85 for the rear 
counter total selector 38 is nullified by providing 
a stop 85 for the rear counter Subtotal selector 
39 and a stop 785 for the non-print selector 49. 
To prevent transfer of the amount in the D 
courter to the croSS-footer, a CrOSS-footer non 
add stop 785 is provided. Consequently, when 
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the machine is automatically cycled in the sixth 
columnar position, the date and the credit num 
ber are printed in red and the D counter goes 
thrnugh a Subtotal operation without printing the 
subtotal, after which the carriage tabulates to the 
seventh columnar position. 
In the Seventh columnar position, it is desired 

to print the amount of the credit (25.00) in red 
as a final total from the D counter. and to prevent 
the amount of the credit from being transferred 
from the D counter to the cross-footer. Hence, 
there are provided stops 785 to operate the sub 
traction selector 785, the cross-footer non-add 
Selector 35 the rear counter total Selector 38. 
and the motor repeat selector 748. A stop 785 is 
also provided in a position to operate upon the D 
counter selector A in Order to effect engagement 
of the ID counter with the racks 358 at the begin 
ning of the cycle. Thus in the Seventh columnar 
OOSition the arm OUnt Of the Credit (25,00) is 
nordinted in red aS a final tota from the ID counter. 
whereupon the carriage tabulates to the eighth 
collinnar position. 
Upon arrival of the carriage in the eighth 

columnar position, the operator depresses the 
motor bar, whereupon the machine performs a 
blank cycle of operations and the carriage tabu 
lates to the ninth columnar position. 

In the ninth columnar position the new bal 
ance of 210.00 is printed as a subtotal from the 
CrOSS-footer, the Operations that, occur in the 
ninth. tenth, eleventh and twelfth ?omns in 
credit posting. in the particiar example in hand, 
being the same as nrevious v described in the ex 
ample of rebit nosting. The carriage returns 
automatically to the first columnar position. 
As printed Out, in the foregoing description ?hf a 
articular application, and as Shown in Fig. 05, 

the columnar rositions Sed in debit posting are 
Nos, 1, 2. 4. 5. 6. 8. 9. j0. 11 and 12. the cam 852 
serving to disable stops at and b at Columnar posi 
tion No. 2. Stops c, d and e at Columnar position 
Nn. 6. and all of the stops at Columnar positions 
Nos. 3 and 7. At positions Nos. 3 and the tabu 
lating stops also are disabled. All of the columnar 
positions are used in credit posting. 

After finishing the posting of credits on July 
7th, the operator verifles the correctness of his 
work. For the example of credit posting illus 
trated in Fig. 105, the proof would consist of 
transferring the total (25.00) from the A counter 
subtractively to the cross-footer, transferring the 
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total (235.00) from the B counter additively to 
the cross-footer, then printing the balance 
(210.00) from the Cross-footer, and then printing 
the amount (210.00) contained in the C conter. 
The amounts thus printed from the cross-footer 
and the C counter being equal, the correctness of 
the work is proved. The dotted lines on the proof 
tape in Fig. 105 are intended to indicate that in 
practice the imprints shown would appear upon 
separate lengths of tape. 

It will of course be understood that the machine 
may be utilized to prove the accuracy of the work 
in various ways, according to the preference of th 
Operator or the necessities of the Work. y 
The journal or audit sheet D may be preserved 

as a record of the posting operations or trans 
mitted to another department for auditing, as de 
sired. 
In the example illustrated in Fig. 105, it is 

aSSumed that on the following day a credit of 
220.00 is to be posted, which results in a credit 
balance of 10.00 as shown in the fifth and ninth 
Columns. Upon completion of the posting of the 
Credit of 220.00, the carriage returns automati 
cally to the first columnar position. 
The example in Fig. 105 shows a debit posting 

under date of July 9, 1931. After picking up the 
Old Credit balance of 10.00 and before depressing 
the motor bar with the carriage in the first 
columnar position, the operator depresses the Sub 
traction key 333. Consequently, the old credit 
balance is accumulated subtractively in the cross 
footer. The posting of Invoice No. 822 amount 
ing to 10.00 balances the account. Consequently, 
in the fifth and ninth columns two naughts are 
printed to indicate that the counter (the ID 
counter) from which the balance was sought to be 
taken was clear. 
Upon arrival of the carriage in the tenth 

Columnar position, since the old balance was a 
credit and was subtracted in the cross-footer in 
the first columnar position, it should now be 
added in the cross-footer; therefore, the operator 
depresses the Second Pick-Up of Credit Balance 
key 864, as a result of which, when the machine 
is cycled in the tenth columnar position, the old 
balance is added into the cross-footer. There 
after the carriage tabulates to the eleventh col 
unnar position, where a blank stroke is auto 
matically taken, the carriage then tabulating 
automatically to the twelfth columnar position 
where the final total of 10.00 is printed from the 
cross-footer, as proof that invoice No. 822 was 
correctly posted. a 
The last line of printing on the audit, sheet D 

was produced as a carbon copy of the last posting 
On John Smith's statement. The other lines of 
printing on the audit sheet were produced in mak 
ing entries on the statements of other customers. 

It will be understood that the machine is ca 
pable of operating upon so-called fold-over 
forms, wherein the statement or the edger is 
printed, one as a carbon copy of the other, a 
journal or proof sheet being also produced as a 
second carbon copy in Some instances. 

The machine can be arranged to accumulate 
simultaneously the same amount in two rear 
counters, but this would be practicable, in the 
present embodiment, only when no carrying op 
eration would be required, and hence Such Si 
multaneous accumulation could occur only in one 
columnar position and only when Such rear 
counters are clear. 
While I have described the operations incident 

to the system of posting known as horizontal 
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posting, it should be understood that the na 
chine may also be used for vertical posting, 
wherein the debits, credits and balances are 
printed in a single column. In performing such 
posting, the carriage is normalized and the 
manually operable keys utilized to select desired 
counters and determine the character of the 
operation, whether addition, non-addition, Sub 
traction, subtotaling and/or clearing. If the 
ledger sheet be made wide enough for a plurality 
of columns, the carriage may be tabulated, upon 
the completion of one column, to the next. 
The machine is not limited to ledger-posting 

operations, but may be used in performing Vari 
ous sorts of record-keeping, as, for example, to 
print different classes of items in different col 
umns on a wide sheet carried by a cross-tahu 
lating carriage, each class of iteras being ac 
cumulated in an individual counter, and all of 
the items being accumulated, if desired, in the 
cross-footer. In doing Such record-keeping, the 
totals of the different classes of items Inay be 
printed from the various counters as footings 
below the several columns, and a grand total 
of all of the items printed from the cross-footer: 
or all of the totals may be printed in a single 
Column. 

75. Comparison with p73or Ort 
Comparing the present inventioch With the 

prior art, it will be noted that the is proverinents 
reside principally in the keyboard, the coin 
puting mechanisms and the controlS e Kercisedi 
by the paper carriage. Considering first he key 
board, it will be seen that I have arranged two 
So-called ten-key keyboards close together, each 
of which controis a printing mechanisin, and 
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that both printing mechanisins are arranged to 
print against one and the same plater. One 
of these ten-key keyboards is used for setting up 
a mounts (i. e. debits, credits and balances), 
while the other ten-key keyboard is used for 
Setting up designating numerals such as folios, 

In a certain prior type of booklkeeging na 
chine employing a single ten-key keyboard, the 
operator, after Setting up the folio, must cycle 
the machine to print the folio and tabulate the 
carriage to the amount column, then set up the 
amount, and then cycle the machine to print 
and register Such amount, thus requiring two 
Cyclings and an intermediate tabulation, where 
as With the present machine the folio and the 
amount are posted with one cycling of the ma 
chine. 
In the present machine each of the ten-key 

keyboards is provided with its own repeat nech 
anism; hence it is practicable to print the folio 
or other designating number on both the state 
ment and the ledger sheet with one setting of the 
folio, whereas in the prior machine alluded to it, 
is impossible to print the folio on both the state 
ment and the ledger sheet, without setting up the 
folio twice. It will be seen that the advantage 
in not being obliged to set up the folio or the 
amount twice is not merely in the saving of time 
and effort, but in avoiding the possibility of mis 
take. 
One advantage in the use of two ten-key key 

boards, as in the present inachine, resides in the 
fact that after setting up and printing the folio 
and the amount, the total or new balance inlay 
be printed on the statement, and it is still pOS 
sible to print the invoice number on the ledger 
sheet. 

Considering now the computing mechanism, 
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we find that all of the counters or totalizers oc 
cupy a fixed relation to the racks, requiring only 
a meshing and demeshing movement, whereas 
in certain prior machines the counters must be 
given a movement of translation (in addition to 
the meshing and demeshing movement) in order 
to bring them into operative relation with the 
racks. Furthermore, in certain prior machines 
the counters are arranged in a series extending 
longitudinally of the paper carriage, the selec 
tion of the counters being more or less depend 
ent upon the position of the carriage, whereas 
in my machine the counters are arranged in a 
series extending transversely of the direction 
of travel of the carriage and may be selected 
for use in any columnar position. As a conse 
quence, the totals accumulated in the counters of 
the present machine may be printed in a col 
umn, and the column may be printed anywhere 
On the audit sheet, whereas in the prior ma 
chines referred to the totals must be printed 
in different columnar positions and thus are dis 
tributed across the audit sheet instead of being 
compactly grouped on a convenient portion 
thereof. 
One advantage resulting from the possibility of 

simultaneously accumulating in a rear counter 
and the cross-footer (as is done in connection 
with invoice No. 248 in Fig. 105) is that the 
charge set up can be preserved in the rear 
counter, thus perinitting the total or new balance 
to be printed on the statement from the cross 
footer, and later printing the charge on the 
ledger sheet as a total from the rear counter 
without again setting up the charge on the 
a mount keyboard. While the amount stops are 
restored, the amount, itself is preserved in the 
rear counter. 
Adverting nowy to the carriage-actuated con 

trois it may ce noted that the number of Such 
controls has been greatly increased as compared 
with any prior machine, thus attaining a greater 
degree of automaticity and variability of action 
than has heretofore been possible. Moreover, 
such automatic action has been obtained without 
depriving the operator of manual control of the 
inachine. For example, the carriage may be nor 
malized and computations performed in any of 
the counters in any desired Order and Subtotals 
or final totals taken from the counters in any 
desired order. In prior machines having a much 
more limited control through the carriage, there 
has been little or no manual control of certain 
counters. 

believe the machine herein disclosed is the 
only bookkeeping machine of the adding ma 
chine type wherein items can be accumulated in 
any one of the nuitiple registers from any posi 
tion of the paper carriage; the only bookkeeping 
machine of the adding machine type wherein any 
number of items from various positions of the 
carriage can be accumulated in any register; and 
the only bookkeeping machine wherein a total 
May be taken f'Om any Counter in any position 
of the carriage. 
The plan of organization of this machine may 

be economically used in the manufacture of var 
ious models or kinds of computing and/or print 
ing machines. - Thus the front portion of the 
machine is large enough. So that a multiple-bank 
type of stop-setting mechanism may be substi 
tuted for the ten-key or single-bank type herein 
disclosed; the keyboard herein used for setting 
up folios and other designating numbers may be 
Omitted; three sets of key mechanism similar to 
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those herein used for dates and symbols may be 
placed in the space between the motor bar and 
the row of operation-controlling keys, for the 
purpose of setting up farthings, pence and shill 
lings; the number of numerical orders in the 
cross-footer, the rear counters, and the printing 
mechanism may be increased or diminished; and 
various other reconstructions may be made with 
Out affecting other mechanisms and without de 
parting from the basic dimensions of the ma 
chine and With a minimum of expense for dies 
and jigs. 

I claim as my invention: 
1. A bookkeeping machine having, in con 

bination, a keyboard, a group of stops controlled 
by said keyboard, a set of type bars controlled by 
said group of stops, a laterally shiftable carriage 
having a platen against which the type bars are 
arranged to print, said platen being arranged to 
support two work-pieces side by side, there being 
a new balance column at the right-hand portion 
of the left-hand work-piece, and an amount 
column on the right-hand work-piece, a cross 
footing totalizer adapted to add and subtract, 
an auxiliary totalizer, both totalizers being con 
trolled by the stops and being arranged to control 
the type bars in total-taking, said totalizers be 
ing simultaneously operable under the control of 
the carriage to accumulate announts, means under 
the control of the carriage for operating the 
cross-footing totalizer in the printing of a total 
therefrom in the new balance column, means for 
automatically selecting the auxiliary totalizer 
when the machine is cycled in the new balance 
column and for preventing Operation of the aux 
iliary totalizer in the new balance columnar po 
sition, and means under the control of the car 
riage for operating the other totalizer in the 
printing of a total therefon in said amount 
column. 

2. A bookkeeping machine having, in com = ,, 
bination, a keyboard, a group of stops controlled 
by said keyboard, a set of type bal's controlled by 
said group of stops, a laterally shiftabie platen 
against which the type bars are arranged to print, 
a cross-footing totalizer adapted to add and sub 
tract, an auxiliary totalizer, both totalizers ber 
ing controlled by the stops and being arranged 
to control the type bars in total-taking, said 
totalizers being simultaneously operable to ac 
cumulate amounts, means for operating the to 
talizers in the printing of totals in different 
columnar positions of the platen and means for 
automatically Selecting and non-adding the aux 
iliary totalizer when the other totalizer is oper 
ated to print a total. 

3. In a computing machine, the combination 
of a set of reciprocatory racks, a plurality of 
totalizers arranged to mesh With said racks, the 
axes of Said totalizers being parallel to each other 
and said totalizers being arranged in a series 
extending longitudinally of the direction of move 
ment of the rack bars and being always in posi 
tion to move directly into mesh. With the racks, 
and mechanism for Selectively moving a single 
totalizer into mesh with the racks, said mech 

... anism including a member having a plurality 
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of pins, one for each totalizer, a link connected 
to each totalizer, each link having a notch to 
receive one of said pins, a spring tending to move 
the link in a certain direction to place the notch 
in engagement with the pin, a plurality of total 
izer-selecting keys, each key being Connected to 
one of said links, and spring means acting 
through said connections to move said links in 
the opposite direction. 

37 
4. In a computing machine, the combination 

of a plurality of totalizers, and mechanism for 
selectively placing a single totalizer in use, said 
mechanism including a member having a, plu 
rality of pins, one for each totalizer, a link con 
nected to each totalizer, each link having a notch 
to receive one of said pins, a spring tending to 
move the link in a certain direction to place the 
notch in engagement with the pin, and a plu 
rality of totalizer Selecting keys, each key being 
connected to one of Said links, and spring means 
acting through said connections to move said 
links in the opposite direction. 

5. In a computing machine, the combination 
of a plurality of totalizers, and mechanism for 
selectively placing a single totalizer in use, said, 
mechanism including a reciprocatory member, 
a link connected to each totalizer, each link be 
ing arranged for detachable connection to said 
member, a spring tending to move the link into 
Such engagement, a plurality of totalizer Select 
ing keys, each key being connected to one of 
Said links, and Spring means acting through 
said connections and tending to Inove said links 
out of such engagement. 

6. In a computing machine, the combination 
of computing mechanism comprising pirations and 
means for rotating the Sane, and means for 
conditioning the COInputing mechanision for a 
negative operation comprising a slide, a spring 
tending to move the slide into effective position, 
a transversely movable second slide arranged to 
hold Said slide in its ineffective position, a spring 
tending to move the Second slide into ineffective 
position, and a stop arm the position of which 
depends upon the character of the total in the 
computing mechanism, said stop arm being ar 
ranged to hold the second slide in effective posi 
tion. 

7. In a computing naachine, the combination 
of computing mechanism comprising pinions and 
means for rotating the Sane, and means for con 
ditioning the computing mechanism for a nega 
tive operation comprising a spring tending to So 
condition the mechanism, a slide arranged to re 
strain said spring, a Spring tending to move the 
slide into ineffective position, and a stop arm 
the position of which depends upon the characa 
ter of the total in the compilating mechanism, 
said stop arm being arranged to hold the slide 
in effective position. 

8. In a bookkeeping machine, the combination 
of a laterally movable carriage, a platen on the 
carriage, line-Space mechanism for rotating the 
platen comprising a bar extending longitudinally 
of the carriage, a Spring tending to move the bar 
in one direction, means Operating in each cycle 
of the machine which tends to move tine bar in 
the opposite direction, said means being arranged 
to engage said bar in any position of the Carriage, 
a detent to prevent the bar from moving under 
the influence of Said Spring, and means actuated 
by the paper carriage for Withdrawing the de 
tent from effective position. 

9. The combination of a laterally movable pa 
per carriage, a horizontal plate extending longi 
tudinally of and rigidly secured to the paper 
carriage, a plurality of control elements, said 
elements and said plate being adapted for the 
detachable mounting of the control elementS On 
the lower side of the plate at various points along 
the length of the latter, said elements extending 
transversely of the plate, a plurality of down 
wardly extnding stop lugs carried by each of 
said control elements, Said stop lugs being located 
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at intervals along the length of the control ele 
ment, the intervals differing in the respective 
control elements, the inner end of each control 
element constituting an escapement stop and 
means actuated in the travel of the paper car 
riage for moving one of said stop lugs with rela 
tion to the control element that carries it, into 
ineffective position. 

10. The combination of a laterally movable pa 
per carriage, a plate extending longitudinally of 
the paper carriage, a control element, Said ele 
ment and said plate being adapted for the de 
tachable mounting of the control element on the 
plate at various points along the length of the 
latter, said element extending transversely of 
the plate, a plurality of stop lugs carried by Said 
control element, said stop lugs being located at 
intervals along the length of the control element, 
a slide mounted on and extending longitudinally 
of said control element asid connected to One of 
S8id Stop lugs to raise ara?? lowe? the Same, and 
3means for operating said slide. 

11. The combination of a, Inachine frame, a lat 
erally movable paper carriage on the Inachine 
frame, a, plate extending iongitudinally of the par 
per carriage, a control element, said element and 
said plate being adapted for the detachable 
mounting of the control element on the plate at 
various points along the length of the latter, said 
element extending transversely of the plate, a. 
plurality of stop lugs carried by said control ele 
ment, said stop lugs being located at intervals 
along the length of the control element, the in 
ner end of said control element constituting am 
escapement stop, a coacting escapement stop on 
the machine frame, a slide mounted on and ex 
tending longitudinally of Said control element 
and connected to one of Said stop lugs to raise 
and lower the same, a can on said slide arranged 
to disable the escapement stop on the machine 
frame, and means for operating Said slide. 

12. A paper carriage having a plate attached 
thereto, the rear edge of said plate having a 
Series of notches therein, a part on and ex 
tending longitudinally of the lower side of the 
plate near the forward edge thereof, said part 
having a series of notches therein, a plurality of 
dissimilar control elements adapted to engage 
said notches and extend transversely of the plate, 
and a clamp lever om each control element ar 
ranged to bear against the upper side of the 
plate whereby the control elements may be at 
tached to the plate at variable intervals. 

13. The combination of a machine frame, a 
laterally movable paper carriage on the machine 
frame, a control element connected to the car 
riage, a stop lug carried by Said control element, 
the inner end of said element constituting an 
escapement stop, a coacting escapement stop 
on the machine frame, a slide mounted on said 
control element and connected to said stop lug 
to raise and lower the same, means on said slide 
arranged to disable the escapement stop on the 
machine frame, and means actuated through the 
lateral movement of the carriage for operating 
Said slide. 

14. The combination of a machine frame, a 
laterally movable paper carriage on the machine 
frame, a control element connected to the car 
riage, a stop lug carried by said control element, 
the inner end of said element constituting an 
escapement Stop, a coacting escapement stop on 
the machine frame, a slide mounted on said con 
trol element and connected to Said stop lug to 
raise and lower the Same, means on said slide 
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arranged to disable the escapement stop on the 
machine frame, and means for operating said, 
slide. 

15. The combination, with a mechanism of a 
bookkeeping machine, of a lever arranged to 
control Said mechanism, a member yieldably 
mounted on said lever, a laterally movable paper 
carriage carrying a part arranged to engage said 
member in the travel of the carriage and thereby 
operate Said lever, and a normalizing key and 
COnnections for preventing depression of said 
lever upon engagement of said part with said 
member. 16. In 8, printing and computing machine, the 
combination of computing mechanism; type; ac 
tuators for the computing mechanism and the 
type; hammers for driving the type to print; a 
rock shaft and connections for operating the ac 
tuators; a cam fixed to said rock shaft and hav 
ing & concentric Surface, a notch and a stop; a 
Knember pivoted on the axis of said shaft adja 
cent to Said can and projecting beyond said 
dwell, said member having a notch in its side ad 
jacent to Said stop; and a hammer-operating 
lever arranged to bear against said can, said 
lever also having a stud arranged to slide on the 
(end of Said member and to drop into the notch 
in Said member at the beginning of the return 
Stroke of Said cann. 

17. In a printing and/or computing machine, 
the coimbination of a mechanism to be controlled; 
8, main rock shaft; a cam fixed to said rock shaft 
and having a concentric surface, a notch and a 
stop; a member pivoted on the axis of said shaft 
adjacent to said cam and projecting beyond said 
dwell, said member being arranged to bear 
against Said stop and having a notch in its side 
adjacent Said stop; and a lever to operate said 
mechanism, said lever having a roller arranged 
to bear against said cam, said lever also having 
a Stud arranged to Slide on the end of Said mem 
ber and to drop into the notch in said member 
at the beginning of the return stroke of said cam. 

18. In a printing and computing machine, the 
combination of an aliner; a main rock shaft; 
a can fixed to Said rock shaft and having a 
concentric surface, a notch and a stop; a member 
pivoted on the axis of said shaft adjacent to said 
cam and projecting beyond said dwell, said mem 
ber being arranged to bear against said stop and 
having a notch in its side adjacent to said stop; 
and an alliner-operating lever arranged to bear 
against Said cam, said lever also having a stud 
arranged to slide on the end of said member and 
to drop into the notch in said member at the be 
ginning of the return stroke of said cam. 

19. A bookkeeping machine having in combi 
nation two totalizers, mechanisms for operating 
the totalizers in the taking of a total from one 
totalizer in one columnar position and from the 
other totalizer in a subsequent columnar posi 
tion, and means for automatically selecting and 
non-adding the last-mentioned totalizer when 
the other totalizer is operated in the taking of 
the total therefrom. 

20. A bookkeeping machine having in com 
bination a series of levers mounted at the rear 
of the machine on an axis extending longitudi 
nally of the machine, a series of bell cranks 
mounted at One side of the machine on an axis 
extending transversely of the machine, individual 
means for transmitting force from the levers to 
the Corresponding bell cranks, a series of parallel 
slides extending forwardly along said side of the 
machine, and each operable by one of the bell 
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cranks, devices operable by the respective slides, 
and a transversely movable paper carriage ar 
ranged to operate the first mentioned levers, 

21. A control element for a computing-printing 
machine, comprising a holder made of sheet metal 
bent to provide two vertical walls and a bottom 
connecting wall, means. On the holder for at 
taching it to the carriage of Such a machine, said 
bottom wall having a Series of openings there 
through, and a block in Said holder having a 
stop lug adapted to project through any of said 
openings. 

22. A control element for a computing-printing 
machine, comprising a holder having two Vertical 
Walls and a bottom connecting wall, means Om 
the holder for attaching it to the carriage of such 
a machine, Said bottom Wall having an opening 
therethrough, and a block in Said holder having 
a stop lug adapted to project through said open 
Ilg. 
23. A control element for a computing-printing 

machine, comprising a holder, means on the 
holder for attaching it to the carriage of such a 
machine, said holder having an opening there 
through, a block in said holder having a stop lug 
adapted to project through said opening, and a 
Slide mounted On the side of the holder and 
having a cam connection with said block for mov 
ing the block to Withdraw and project said lug. 

24. A control element for a computing-printing 
machine, comprising a holder having two vertical 
Walls and a bottom connecting wall, means on the 
holder for attaching it to the carriage of such 
a machine, Said botton wall having an opening 
therethrough, a block in said holder having a 
stop lug adapted to project through said open 
ing, and a Slide mounted On the side of the holder 
and having a can COInnection With Said block for 
moving the block to Withdraw and project said 
lug. 

25. In a control element for a computing-print 
ing machine, a holder, means on the holder for 
attaching it to the carriage of such a machine, 
a block in Said holder having a stop lug, and a 
slide mounted on the side of the holder and con 
nected to Said block for moving the block to with 
draw and project Saidug. 

26. In a control element for a computing-print 
ing machine, a holder, means on the holder for 
attaching it to the carriage of such a machine, 
the inner end of said holder constituting an es 
Capement Stop, a block in Said holder having a 
stop lug, and a slide mounted on the side of the 
holder and connected to said block for moving 
the block to Withdraw and project said lug, said 
slide having an escapement-disabling device 
Which is in effective position when said lug is in 
ineffective position. 

27. In a control element for a computing-print 
ing machine, a structure having an escapement 
Stop, a Stop member in Said structure and a slide 
mounted on the structure and connected to move 
the stop member into and out of effective posi 
tion, said slide having an escapement-disabling 
device which is in effective position when the stop 
member is out of effective position. 

28. In a control element for a computing-print 
ing machine, a structure one end of which con 
stitutes an escapement stop, a slide mounted on 
Said structure, the corresponding end of the side 
constituting an escapement-disabling device, and 
a Spring acting on the slide to hold the escape 
ment-disabling device normally in ineffective po 
sition. 

29. In a bookkeeping machine, a cross-tabu 

39 
lating carriage for a work sheet, a control plate 
rigidly attached to the carriage, a series of dis 
similar control elements each adjustably secured 
to the lower side of the plate and each extending 
transversely of the path of movement of the 
carriage, and each comprising a carriage-tabu 
lating stop at its inner end and a machine-con 
trolling stop, a member movably mounted on one 
of said elements for disabling said machine-con 
trolling stop and preventing the tabulating stop 
from acting, and means actuated through the 
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movement of the carriage for operating said : 
member. 

30. In a bookkeeping machine, in combina 
tion, a main frame, a laterally movable paper 
carriage mounted on the main frame and ar 
ranged to be tabulated to carry a Work sheet past 
a series of columnar positions, coacting escape 
ment stops on the main-frame and the carriage 
to define such positions, a series of dissimilar 
machine-controlling elements located on the car 
riage at points corresponding with said columnar 
positions, and manually-operable means on the 
main frame effective in the travel of the paper 
Carriage Simultaneously to disable one of said 
elements and prevent effective action of the es 
capement stops at the position corresponding to 
Such element. 

31. In a bookkeeping machine, in combination, 
a main frame, a laterally movable paper carfiage 
mounted on said frame and arranged to be tabu 
lted to carry a work sheet past a series of col 
unnar positions, coacting escapement stops on 
the main frame and the carriage to define such 
columnar positions, a series of stops located on 
the carriage in positions corresponding to the 
columnar positions, a plurality of different mech 
anisms on the main frame, each of said mecha 
nisms being arranged to be controlled by one of 
Said carriage stops, and a cam on the main frame 
along the path of lateral travel of said carriage 
stops, said can being manually adjustable into 
and Out of position to disable the carriage stop at 
One of the columnar positions as the carriage 
approaches Such position and to prevent coaction 
of the escapement stops -at such position. 

32. In a bookkeeping machine, in combination, 
a main frame, a laterally movable paper carriage 
mounted on said frame and arranged to be tabu 
lated to carry a work sheet past a series of col 
unnar positions, a series of stops located on 
the carriage in positions corresponding to the 
coiumnar positions, a plurality of different mech 
anisms on the main frame, each of said mecha 
nisms being arranged to be controlled by one 
of said carriage stops, and a can on the main 
frame along the path of lateral travel of said 
carriage stops, one of said carriage stops being 
arranged for disablement by said cam as said 
stop approaches the cam and another of said 
carriage stops being not arranged for Such dis 
ablement, Said can being manually adjustable 
into and Out of position to disable the before 
mentioned carriage stop at one of the columnar 
positions. 

33. In a bookkeeping machine, in combina 
tion, a main frame, a laterally movable paper 
carriage mounted on said frame and arranged 
to be tabulated to carry a work sheet past a se 
ries of columnar positions, a series of stops lo 
cated on the carriage in positions corresponding 
to the columnar positions, a plurality of differ 
ent mechanisms on the main frame, each of said 
mechanisms being arranged to be controlled by 
one of said carriage stops, and disabling means on 
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the main frame along the path of lateral travel 
of said carriage stops, one of Said carriage stops 
being arranged for disablement by said disabling 
means as said stop approaches the disabling 
means and another of said carriage stops being 
not arranged for such disablement. 

34. In a bookkeeping machine, in combina 
tion, a main frame, a laterally Knovable paper 
carriage mounted on said frame and arranged 
to be tabulated to carry a work sheet past a 
series of columnar positions, a plurality of dif 
ferent control elements which Kray be Emounted 
in any desired sequence on the carriage, a plu 
rality of different mechanisms on the main 
frame, said mechanisms being arranged to be 
controlled by said elements, and a Single ca XII ORA 
the main frame along the path of lateral travel 
of all of said elements, said can 28ing 22:23.7 
adjustable into and out of position to disable one 
of the elements as the latter approaches said 
Ca. 

35. In a bookkeeping machine, in collinoixnation, 
a main frame, a laterally novable page: c2". 
riage mounted om Said frame and arranged io 
be tabulated to carry a work sheet past a series 
of columnar positions, a plurality of stops OS the 
carriage, One of Said stops being used in Credii, 
posting and not used in debit posting, and Yaeans 
including a cam On the main fraïme a long frace 
path of lateral travel of said Stops, saidi cara 
being manually adjustable into aid out of CO 
sition to disable the stop which is not used is a 
credit posting as said stop approaches the car. 

36. A computing and printing machine hav 
ing, in combination, a set of vertically recipro 
cable type bars, racks attached thereto, a total 
izer arranged to be actuated by said racks, levers 
pivoted intermediate their ends, said levers be 
ing connected at One end to the lower ends of 
the type bars, racks connected at their lower ends 
to the other end of said levers for vertical move 
ment in a direction opposite to that of the type 
bars, a totalizer arranged to be actuated by the 
last-mentioned racks, and means acting on said 
levers for pivotally moving said levers to recip 
rocate the type bars and last-mentioned racks 
in opposite directions. 

37. A bookkeeping machine having, in combi 
nation, a cross-tabulating paper carriage pro 

2,194,270 
vided with a plurality of control stops arranged 
in a row extending transversely of the direction 
of travel of the carriage, and means for adjust 
ing One of Said stops relative to another of said 
Stops during the cross-tabulation of the car 
riage. 

38. A bookkeeping machine. having, in com 
bination, a cross-tabulating paper carriage, a 
control plate rigidly attached to the carriage, a 
plurality of control stops arranged on the lower 
side of said plate in a row extending transversely 
of the direction of travel of the carriage, and 
Eneaks for adjusting one of said stops during the 
cCSS-aotiation of the carriage. 

39. A lookkeeping machine having, in coin bi 
nation, a machine frame, a paper carriage, 
Yinous ated on said machine frame for cross-tabu 
lation, control stops on said carriage arranged 
to travel in different paths as the carriage is 
cross-tabtated, selectors corresponding in Xurn 
b&F to the Zaurnber of Said patins and mounted on 
ine Finachine fra?tie, each selector carrying a 
part for exngage ent by the corresponding stop, 
Said parts being located in a vertical plane ex 
22nding transversely of said paths, and a ca: a for 
adjusting certain of saidi stos as such s&ops 
aggroach said can during the cross-tabulation 
of the carriage, said cars being located OE (i.e 
machine frame in said vertical plane. 
46. A bookkeeping machine having, in combi 

Knation, a cross-tabulating paper carriage, stops 
or Said Carriage arranged to travel in different 
paths as the carriage is cross-tabulated, levers 
corresponding in number to said paths and con 
pactly grouped and pivoted on a common axis, 
each lever carrying a yieldable part for engage 
Enent by the corresponding stop, and a universal 
member nowable into engagement with said 

levers to prevent pivotal movement thereof. 
41. In a bookkeeping machine having a cross 

tabulating paper carriage, a selector in the form 
of a lever pivoted at one end, a member mount 
ed on Said lever intermediate its ends for en 
gagement by the carriage, and means to hold 
said lever against pivotal movement by the car 
riage, said member being mounted to yield when 
the lever is so held. 
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