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UNITED STATES 

2,229,763 

PATENT OFFICE 
2,229,763 

(CALCULATING MACH NE 
Robert L. Muller, Detroit, Mich., assignor to Bur 

roughs. Adding Machine Company, Detroit, 
Mich., a corporation of Michigan 
Application August 9, 1935, Serial No. 35,433 

5 Cains. 

his invention relates to a calculating machine, 
and it is concerned particularly with automatic 
controls for conditioning the machine for differ 
ent types of Operation. 

Calculating machines are usually conditioned 
for different operations by means of special keys, 
or evers, or by having a paper carriage actuate 
certain parts to condition the machine automat 
ically. One of the difficulties with having the 
paper carriage actuate the controls is that it 
places a load upon the carriage that interferes 
with its proper operation. For example, if there 
are no controls to be actuated in several columns 
of the carriage, the carriage will move freely and 
rapidly in these columns but, if, in other coi 
umns there are a number of controls to be actu 
ated, and this number varies, the carriage is load 
ed up in varying amounts and will move slowly, 
or sluggishly, or erratically. The present inven 
tion has been devised to overcome this difficulty. 
The general object of the invention is to pro 

vide an improved automatic control for condi 
tioning a calculating machine for different Oper 
ations. 
More specifically, the object of the invention is 

to provide a machine in which a function index 
ing means is automatically set after which this 
means is sensed by a means that conditions the 
nachine for the desired operation. 
A further and nore particular object is to pro 

vide inproved controls for governing the nove 
ment of the paper Carriage of a calculating ina 
chine. 
Other objects and advantages of the invention 

will appear from the following specification and 
drawingS. 
An enbodiment of the invention is shown in 

the accorn partying dra Wings, in which 
Fig. 1 is a right side elevation of a nachine 

with the invention applied thereto, certain parts 
being cut away to show others more cleariy, and 
with the parts in normal position; 

Fig. 2 is a left side elevation, some of the 
parts being cut away to show others more clearly, 
and the parts being shown in normal position; 

Fig. 3 is a rear elevation showing particularly 
the manner in which the paper carriage is con 
trolled and some of the parts that are set by said 
Carriage, 

Fig. 4 is a detail right side sectional elevation 
of certain portions of the machine at the lower 
rear side, the view showing particularly the in 
dexing means in the position it occupies before 
the motor bar has been depressed. 

Fig. 5 is a view similar to Fig. 4 showing the 

(C. 235-60) 
parts in the position they occupy after the motor 
bar has been depressed but before the machine 
has operated; 

Fig. 6 is a view similar to Fig. 5, except that 
the parts are shown in the position they occupy 
at the extreme end of a for Ward stroke of na 
chine operation and just after the printing mech 
anism has operated; 

Fig. 7 is a left side elevation and section cer 
tain of the controls, taken near the rear of the 
Emachine, the view showing the parts in the po 
sition they occupy after the motor bar has been 
depressed but before the machine has started to 
Operate; s 

Fig. 8 is a perspective view showing particu 
larly the tabulating mechanism associated with 
the paper carriage; s 

Fig. 9 is a view of the carriage return mecha 
nism, the view being taken from the front and 
showing the manner in which this return mech 
anism is used with the present invention; and 

Fig. 10 is a perspective view of certain portions 
of the indexing and sensing means. 

Fig. ii is a view showing a sample of one form 
of Work that may be performed with the inven 
tion. 
The invention is shown applied to a Burroughs 

calculating machine of a type that is We known 
So that a detailed description is not necessary. 
It will be understood that the invention can also 
be used with other types of machines. 

General notchine CCStruction 
The machine is provided with a plurality of 

depressible amount keys (Fig. 1) upon which 
items may be entered after which the machine 
can be operated by depressing a notor bar that 
causes a motor 2 to give the machine a cycle 
of operation which includes a for Ward and a re 
turn stroke. During this cycle, the machine per 
forms certain functions depending upon how it is 
conditioned. m 

The amount keys control the position of actu 
ator racks 3 which mesh with large gears it, 
with which a main register 5 and two multiple 
registers SS and are adapted to cooperate. 
A printing mechanism including the type bars 

8 is operated near the end of the forward stroke 
in the cycle of achine operation to print the 
itens entered or the calculation performed. 

he machine is provided With a platen P about 
which paper may be held in printing position 
relative to the printing mechanism. ProVision is 
also made for causing printing to occur in dif 
ferent Columns on the paper. This is a CCon 
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2 
plished by supporting the platen on a travelling 
paper carriage 20 controlled by a tabulating 
mechanism of which portions are shown in Fig. 8 
and Which Will be described in nore detail later. 
This tabulating mechanism is aortinally operated 
during the latter part of each cycle of operation 
of the machine to release the carriage for 3 nove 
Sent to the next column under the urge of a 
spring 26 (Fig. 3). The carriage can be returned 
automatically by power through a carriage re 
turn mechanism 22 of the type described in 
Rinsche Patent, No. 580,534. 

faifaction inadeacing means 
Instead of having the paper carriage condi 

tion the machine to perform different functions, 
the carriage merely indexes an indexing lineans 
which is relatively light and which places very 
little load upon the carriage. This nakes pos 
sible a lighter and faster moving carriage and 
one, that may be started and stopped quickly in 
either direction. Also, the load on the carriage 
remains the same for all its movements. 

he indexing means is in the form of a rotat 
able drum 3 (Fig. 2) mounted upon a shaft 36 
carrying a worn wheel 32 meshing with a worm 
33 fixed to a shaft 34. Fixed to the end of shaft 
3 is a gear 35 that meshes with a rack 36 (Fig. 
3) fixed to the paper carriage. It will thus be 
seen that the drum 36 rotates as the carriage is 
moved, and occupies various indexed positions, 
or stations, depending upon the columnar posi 
tion of the carriage. 

The indexing drunn has a series of cross men 
berS 3 (Fig. 3) to which are detachably con 
nected 8, series of indexing, or abutment, stops 
of which five are shown on the cross bar illus 
trated in Figs. 3 and 10, numbered 36, 3G, 32, 
43 and 46. These stops are of various lengths 
and the number of them, their location, and the 
height of the stops in the various positions can 
be changed to suit the requirements. In each of 
the Columnar positions of the carriage, the index 
ing drum is brought to a position, or station, 
where one of the cross bars, with the appro 
priate stops on it, is in active, or indexed, posi 
tion so that; the stops may be 'sensed,' or 'felt’ 
by 8, Sensing of a function conditioning means to 
ge described later. 

In other Words, an indexing means is set in 
accordance with the conditioning of the machine 
for columnar printing, after which the indexing 
means is Sensed by a means which, in the forgin of 
the invention disclosed, is a mechanica “feeling' 
mechanis. 

Sensing mediaS 
As meationed, the machine is conditioned to 

perform different functions by having a mecha 
inism, feel, or sense, the indexing raeans. The 
term "function' as used herein, is not intended 
to include only calculating functions such as ad 
dition or subtraction, but also ifunctions such as 
repeat operations of the machine, skip-taio op 
erations, control of the printing mechanisia, and 
Similar functions. 

For the purpose of sensing the indexing 
means, a series of vertically movable members, 
OF links, are provided, five being shown in the 
present embodinent of the invention and num 
bered 46, 42, 48, 49 and 50, as shown in Figs. 3 
and 10. These sensing members are guided at 
their lower ends by a piate 53 (Fig. 2) and, at 
their upper ends, are connected to arms 52 of which 
there is one for each of the members. The arms 
52 are pivoted on a stationary shaft 53 near the 

2,229,783 
rear of the machine. Those Sensing members 
are normally held in elevated position by means 
of a shaft, or bail, 55 that engages the under 
sides of the arms. The shaft 55 is carried by side 
arms 56 pivoted on the shaft 53 and a spring 
57 serves to urge the bail in a clockwise direc 
tion as viewed in Fig. 2. Also, springs 58, of 
which there is one attached to each of the arms 
52, serve to urge the arms in a clockwise direc 
tion so that, not only the controlling bail 55 but 
also the arms 52 with the sensing members 46-50 
are urged clockwise to a “feeling' or "sensing' 
position. 
The bail 55 is held upward by means of a lever 

60 (Fig. 4) pivoted on a shaft (3. The rear end 
of this lever is positioned under the bail 55 and 
its forward end is connected to a down Wardly ex 
tending link 62 whose lower end has a slot 63 in 
which is positioned a stud 64 carried by a lever 
65 pivoted on a stationary stud 66. The lever 65 
is urged countercioclewise as viewed in Fig. 4 
by a relatively strong spring 37 connected to it 
by plates 68, but it is normally held against 
movement by the engagement of a stud to on 
the lever with the edge of a cam. A fixed to a 
shaft 2 that is rotated one revolution during 
each cycle of operation of the machine. Pivot 
ally connected to the stud 64 on the lever 65 is 
a second link 3 whose upper end has a Stud and 
slot connection it, with the link 62. The link 
3 carries a latch 5 urged counterclockwise as 

viewed in Fig. 4 by a Spring a 6 to cause a lug 
on the latch to engage over a shoulder 8. On the 
link 62. 
With the parts in the position of Fig. 4, the 

bail 55 tends to urge the ever 6 E clockwise, which 
tends to pull the link 62 upward, but the latter 
cannot move upward because it is held by the 
latch 5 carried by the link 3 connected to the 
lever 65 that is held against upward movement 
by the relatively strong spring 6. Accordingly, 
in this position of the parts, which is the nor 
mal position, the bail 55 is held upward and the 
feeling or sensing members 46-59 remain ele 
wated in inactive position. 
The bail. 55 is released, in the embodiment of 

the invention shown, as an incident to the condi 
tioning of the machine for a cycle of operation by 
means of the motor bar St. 
Referring to Fig. 3, the motor bar is con 

nected to the pivoted levers 39 and 88 in the 
usual manner so that the lever 86 is rocked coun 
terclockwise as viewed in Fig. i when the motor 
bar is depressed. - Novement of this lever, acting 
through spring 82, tends to raise the long no 
to control link 83 that controls the clutch 84 
and causes the motor to give the machine a cycle 
of operation. The rear end of lever 3 has a 
stud and slot connection with an arm 35 fixed 
to a shaft 86. The shaft 86 extends across the 
machine and, near the center of the machine, 
another arm 37 is fixed to it. The latter is piv 
otally connected to a downwardly extending link 
88 whose lower end (Fig. 4) is connected through 
a spring 89 to one arm 90 of a bell crank lever 
pivoted at 9A. The other arm 92 of this bell 
crank ever is connected to a link 93 provided 
with a bent end positioned in front of a stud 9 
carried by a pass-by pawl 95 pivoted on the latch 
75 and urged counterclockwise by a Spring 96. 
From this, it will be observed that, when the 

motor bar is depressed, the link 88 is raised which 
rocks the bell crank 96-92 counterclockwise aS 
viewed in Fig. 4, and pulis the link 93 rearwardly 
to move the latch 5 out of engagement with the 
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2,229,768 
shoulder 78 on the link 62. When this occurs, 
the link 62 is free to move upward. This means 
that the lever 60 is free to rock clockwise and 
that the bail 55 can move downward under the 
urge of its spring. The net result is that, when 
the motor bar is depressed, the bail 55 moves 
downward and the feeling members 46-50 move 
to their sensing positions. The position of the 
parts after the motor bar has been depressed but 
before the cycle of machine operation has started 
is shown in Fig. 5. 

It is desirable to have the members 46-50 sense 
the indexing means before the machine starts to 
operate and, Since these members are released 
by depression of the motor bar, provision is made 
for preventing depression of the motor bar from 
causing a cycle of machine operation until the 
Sensing members have moved to sensing position 
and conditioned the machine. Referring to Fig. 
1, a latch lever 00 is pivoted adjacent the motor 
Control link 83, the latch lever being urged coun 
terclockwise as viewed in Fig. 1 by a spring 0, 
but being held in the position of Fig. 1 by a cam 
lever 02 that engages a stud fo3 on the upper 
end of the latch ever. The lower end of the 
latch lever is positioned to engage a shoulder on 
the link 83 to prevent upward movement of said 
link to cause a cycle of machine operation until 
the latch lever OO is rocked counterclockwise 
from its Fig. 1 position. The cam lever O2 is 
fixed to a shaft fo to which is also fixed an arm 
f05 connected to one end of a link 06 whose 
lower end is connected to a bell crank lever Ol 
urged counterclockwise as shown in Fig. 1, by a 
spring 08. 
The rear arm of the bell crank lever O7 is 

positioned under the bail 55 that controls the 
Sensing members 46-50 inclusive. When the bail 
55 is moved downwardly, it rocks the bell crank 
O. clockwise against the tension of spring 108 
and moves the cam lever 02 to release the lever 
00, for movement to released position under the 

urge of its spring. This releases the motor con 
trol link 83 and its spring 82 then moves it up 
wardly to cause the machine to be given a cycle 
of operation. But, since this cannot happen 
until the bail 55 moves downward, which action 
releases the sensing members 46-50 the cycle of 
machine operation does not occur until the sens 
ing members have moved to condition the ma 
chine. 
The mechanism above described is returned 

to normal position during a cycle of Operation 
of the machine as follows: Referring to Fig. 4, 
the shaft 12 is given a complete revolution dur 
ing each machine cycle. This shaft corresponds 
to the shaft in Rinsche 1580,534 to which the 
crank 48 of said patent is attached. This shaft 
makes a complete revolution at about the rate 
of 200 strokes per minute whereas the machine, 
owing to the spring connections with the drive 
and the Spring return stroke operates at the rate 
of about 25 strokes per minute. During the 
forward stroke of the machine, a raised portion 
of cam T. engages the stud TO on lever 65 and 
rocks the lever to the position of Fig. 6. As it 
moves to this position, the link 73 is moved up 
Wardly which moves the latch 5 upward and 
moves the stud 94 out of the control of the link 
93. The latch 75 then moves counterclockwise 
under the urge of its spring and the lug on said 
latch moves over the shoulder 78 on the link 62. 
The movement of the lever 65 by cam 7 reten 
sions the Spring 67, and when the stud 70 moves . 
off of the high portion of the cam, the spring 

3 
tends to pull the link 73 downward. Since this 
link is now latched to the link 62, the latter tends 
to move downward Which would rock the ever 
60 counterclockwise as viewed in Fig. 6 and raise 
the bail 55 to raise the sensing members 46-5C 
to normal. But it is not desired to have the 
sensing members 46-50 moved upward so early 
in the cycle of machine operation, owing to the 
fact that they control certain other parts that 
will be presently described. Accordingly, a latch 

0 is provided (Fig. 6) which is urged counter 
clockwise by a spring so that when the link 
73 is moved upward to its Fig. 6 position, the 
latch ?o automatically moves over a stud 2 on 
the link and latches the link in Fig. 6 position. 
The latch is released during the return stroke of 
the machine by a pass-by pawl 3 carried by a 
Sector 4 on a shaft 5 that is first rocked 
clockwise from the position of Fig. 4 to that of 
Fig. 6 and then returned counterclockwise to nor 
mal. The shaft 5 is the shaft ordinarily known 
as the '800 shaft' in the Burroughs machine, the 
Same being so numbered in the patent to Bur 
roughs 504,963. During the counterclockwise 
movement, that is, during the return stroke of 
the machine, the pawl 3 engages a stud a 6 on 
the latch ( and moves the latter to release link 
73 whereupon the links 73 and 62 are moved 
downwardly and the bail 55 is restored to normal 
to restore the sensing members 46-50 to normal. 
When the bail 55 is restored to normal, the bell 

crank 07 (Fig. 1) is released whereupon its 
Spring O8 rocks it counterclockwise and restores 
the can lever 02 to the position of Fig. 1 to 
thereby restore the latch lever foo to active posi 
tion. 

In this manner, the function indexing means 
is Sensed automatically prior to an operation of 
the machine; the machine is conditioned to per 
form predetermined functions depending upon 
the columnar position of the carriage and the 
arrangement of the indexing stops on the drum 
30; the machine is operated; and, during the cycle 
of Operation, the sensing means is restored to nor 
mal to free the indexing means to permit it to 
move easily when the carriage moves to the next 
column. Various functions may be controlled 
but, in order that the operation of automatic 
conditioning the machine may be clear, five illus 
trative functions will now be described. 

Control of main register 
Controls are shown for conditioning the main 

register, sometimes called the “crossfooter,' for 
addition, subtraction, or “non-add'. 

Referring to Figs. 2 and 7, a four-armed le 
ver 20 is pivoted at 2 f. Its upper arm, to 
which the reference numeral 20 has been ap 
plied, is connected to the lower end of a man 
ually controllable lever 22 pivoted at 23. This 
lever has three positions. Its central position 
is a "non-add' position; its rear position shown 
in full lines in Fig. 2 is an “add' position; and 
its forward position, shown in dot-dash lines in 
Fig. 2, is a "subtract' position. The lever is 
urged counterclockwise as viewed in Fig. 2 by a 
spring ? 24 connected to four-armed lever 20, 
which spring thus tends to move the parts to 
"adid' position. 
The forward airn 25 of the four-armed lever 

20 (Fig. 7) is connected to a suitable mecha 
nism 26, which has not been shown in detail, 
for controlling the main register 5 with re 
spect to its non-add, add and subtract opera 
tions. - 
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4. 
The rear arm 27 of the four-armed lever 82 

is positioned under 2, stud 28 carried by the 
sensing member 36 which extends upWard and 
is bent slightly forward for the purpose. When 
the sensing member 36 noves downwardly un 
der the urge of its spring 58, the four-arined 
lever 27-20 is rocked counterclockwise, as 
viewed in Fig. 7, to a position that depends upon 
the length of the indexing stop 40 that is in 
active position at the time. If a long indexing 
stop is in position, the four-armed lever will 
remain in add position. If an intermediate stop 
is in active position, the sensing member will 
nove down slightly and the four-armed lever 
will be moved to "non-add” position. If a short 
stop 40 is in active position, the sensing Enem 
ber will move down a considerable distance to 
move the four-armed lever 2-2 to 'sub 
tract' position. The lever is also limited in its 
"subtract' position by a stud 29 that contacts 
the edge of lever 20 (Fig. 7). 
The four-armed lever is releasably held in 

any of its three positions by a detent 3 urged 
counterclockwise by a spring A3 to hold a stud 
32 on the detent in engagement with One of 

several notches in the botton edge of the arm 
33 of the four-armed lever 20. 
During a cycle of machine operation, the four 

armed lever 20 is locked against movement un 
til after the machine operation has been com 
pleted. This is accomplished by means of the 
latch f35 (Fig. 7) movable into engagement with 
notches 36 in a sector 37 forming a part of the 
rear arm 27 of the four-armed ever 20. The 
latch bail f35 is pivoted loosely on a shaft 38 
and urged counterclockwise as viewed in Fig. 7 
by a spring 39 connected at one end with a 
projection from one arm of the latch bail. The 
latch has a downwardly extending arm 40 car 
rying a stud which is positioned to be engaged 
by an arm 4 fixed to a shaft f42. The shaft 
42 has another arm 43 fixed to it, which is 

controlled by a shaft 44, the latter being car 
ried by arms 45 fixed to a shaft 46 that is 
rocked during a cycle of operation of the ma 
chine. This shaft is what is ordinarily known 
as the "100 shaft' in the Burroughs machine, 
the same being so numbered in the patent to 
Burroughs 504,963, and numbered as shaft 47 
in Rinsche 1,580,534. The arrangement is such 
that, during the first part of a machine cycle, 
the shaft 44 is rocked counterclockwise from 
the position of Fig. 7 and then returned clock 
wise during the latter part of the cycle. This 
results in rocking the arm 4f clockwise at the 
beginning of a machine cycle to permit the latch 

5 to move into engagement with one of the 
notches 36 where it remains until near the end 
of a machine cycle, whereupon the arm 4 is 
rocked counterclockwise and the latch retract 
ed from the notch. 

Regardless of the position to which the four 
armed lever 20 is moved, no matter whether 
nanually or automatically, it is always returned 
to normal "add" position at the end of a ma 
chine Operation. 

During each machine operation, a stud 50 
(Fig. 7) carried by an arm 5 that first rocks 
Counterclockwise and then returns clockwise with 
shaft ffs, engages the detent 30 and releases 
it. At the same time the arm 5f moves away 
from a stud 52 on a latch 53 pivoted on shaft 
12 and urged clockwise by spring 54. As the 
detent 30 is moved to released position, the latch 
58 snaps over a lug 55 on the detent and holds 
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it in released position until near the end of the 
cycle of machine Operation, that is, until after 
the locking latch 35 has been released, the 
sensing member 46 restored to normal, and the 
four-armed lever 20 thus released so that it 
together with the manual lever 22 can be re 
turned to "adid' position by spring 24. After 
these events have occurred, the arm 5 engages 
the stud 52 and releases the latch 53 to per 
mit the detent 30 to move to normal to hold 
the four-armed lever in "add' position. 
To Summarize the action of the controls for 

the main register, they are normally in "add' 
position but may be manually conditioned for 
subtraction or non-adding by means of a lever 
22. The controls are held momentarily in the 

position to which they are moved by a detent 
f30 and, then, during the cycle of machine op 
eration, are locked against movement. Near the 
end of the cycle of operation, the lock is re 
leased and, before the detent 30 becomes oper 
ative, the controls are automatically returned to 
'add' condition. 
The controls are automatically conditioned for 

subtraction or non-adding by the sensing mem 
ber 46 that moves the four-armed lever 20 to 
the desired position where it is temporarily de 
tained by the detent 30. Then, during the cycle 
of machine Operation, the four-armed lever is 
locked in position and, near the end of the cycle, 
the sensing member is restored to normal, the 
lock released, and the controls returned to nor 
mal 'add' condition. 

Control of multiple registers 
The registers 6 and 7 are controlled in much 

the same way as the main register. 
A four-arm lever 60 (Fig. 7) is provided for 

the register f6 and a similar lever 6 controls 
register 7. Each can be positioned by manual 
levers 62 and 63 respectively which, however, 
are movable only to an "add" and “non-add' 
position, no provision being made for sub 
traction. 
A separate detent, such as the detent 30 is 

provided for each of the four-armed levers 60 
and 16 and these detents operate in the same 
Way as detent 30 except that the detent 30 
for the main register is provided with a stud 
if extending under the detents for the registers 
6 and f, so that when the machine is operated 
and the detent 30 is moved clockwise to its re 
leased position where it is latched, the two de 
tents for registers 6 and 7 are likewise moved 
and held. The four-armed levers 60 and 6 
are locked against movement by the locking 
latch 35 in the same manner as the four-armed 
lever 20 for the main register is locked. 
The four-arm levers 60 and 6 are automati 

cally controlled by the sensing members 47 and 
48 respectively (Fig. 3) in the same manner as 
the main register. The construction is slightly 
different for the registers 6 and 7, in that the 
sensing members 47 and 48 carry studs 66 and 
65 (Fig. 10) that engage over the rearwardly 

projecting ends of levers 67 and 68, respec 
tively, pivoted at 69. The other ends of these 
levers are positioned to engage studs TO and 7 
on the four-armed levers 6 and 60 respec 
tively. 2. 

The controls for the registers 6 and 7 are 
urged to "non-add' position rather than add 
position because, while it is generally desired 
to add items in the main register during each 
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2,229,763 
ally desirable to employ the multiple registers 
except in certain operations. 
The four-arm levers 60 and 6 for the reg 

isters 6 and 7 are urged to “non-adid' posi 
tion by means of scissors devices (Fig. 7) of 
which there is one for each lever. Each con 
prises two members 72 and 73 pivoted on shaft 
38 and straddling studs T4 or 75, as the case 
may be, carried by the respective four-arm ie 
vers 6. and fe0. The two scissors members T2 
and 73 are urged into engagement with their 
sids by-Springs 16. 

Normally, each pair of Scissors arms straddles 
a fixed Stud on the frame of the machine. 
When one of the four-arm levers 60 or 6 
moves to “add' position, it is rocked clockwise 
and the stud 75 or f 14 moves its respective 
scissors member f3 counterclockwise against 
the tension of Spring 16. During a machine 
operation when the detent for the four-armed 
member is released and, after the locking latch 
35 has been released, the four-armed member 

is restored to its "non-adid' position by the 
spring urge on the Scissors arm 3. The airn 
2 will, of course, restore the four-armed Inen 

ber to normal when said member is noved in 
the opposite direction as is necessary in totaling 
operations which, however, will not be described. 
Tabulating mechanism-Early release of cat 

riage 
Provision is made for causing the carriage to 

tabulate from one column to the other at an 
earlier point in the cycle of machine operation 
than is ordinarily the case. 
The tabulating mechanism is operated by a 

cam 39 (Fig. 7) fixed to the main operating 
shaft 45 of the machine. This can rocks a lever 
8 whose rear end extends through the back 

plate of the Enachine where it has a fork and 
stud connection 82 with a slide 83. The ar 
rangement is such that, during a cycie of ma 
chine operation, the Slide 83 is first moved down 
Wardly (Fig. 8) and then returned upward. This 
operates the line Spacing mechanism (not shown 
in detail) to line space the platen during cer 
tain of the machine operations depending upon 
how the line spacing control is conditioned. 
The paper carriage Supports a tabulating bar 
8 (Fig. 3) carrying a plurality of tab stops 
85, the bar being rockably mounted on the pa 

per carriage and Spring urged to the position 
shown in Fig. 8. In the different columnar po 
sitions of the carriage, the respective tab stops 
f85 a but against a block or abutment 90 (Fig. 
8) which arrests the carriage in a columnar po 
sition corresponding to the Stop, the carriage 
tending to Inoye to the right in Fig. 8. As the 
machine is given a cycle of operation the tabu- . 
lating bar carrying the tab-stop 85 is usually 
rocked to move the active tab stop above the 
abutinent 90, whereupon the carriage moves 
to the next column, the arrangement being such 
that the succeeding tab stop 85 strikes the 
abutment f'90 to arrest the carriage in the next 
column. 

in the present case, instead of rocking the 
tabulating bar, the abutment is moved. Refer 
ring to Fig. 8, the slide 33 is provided with a 
pawl 92 having a shouldered end f 93 engaging 
over a lug 94 on the abutment 90. The latter 
is pivoted at 95 and spring urged clockwise by 
a spring f 96. 
With this construction, as the machine starts 

to operate, the slide 83 moves downward and 

s 
the pawl 92 rocks the abutment 9 to move 
it Out of the path of the active tab Stop. Ac 
cordingly, as far as the tabulating mechanism 
above described is concerned, the carriage is rear. 
leased for movement at the beginning of a cycle 
of machine operation. However, it is not de 
sired to have the carriage move at this time and 
means is provided for temporarily locking it in 
position. 

Referring to Fig. , the lower rail 200 of the 
paper carriage is siotted at 2i to receive the 
lower edge of a pawl 202 pivoted at 2C3 and urged 
clockwise by a spring 204 connected at One end 
to the stationary bracket 205. The pawl is nor 
mally prevented from moving by a stud 206 
carried by a rearwardly extending portion 20 
of one of the arms 56 that support the ball 55 
heretofore described. As long as the ball 55 is 
in its upper normal position, the pawl 202 is held 
inactive by stud 206 as shown in Fig. 2. It will 
be recalled, however, that, when the Inotor bar 
is depressed, the bail 55 is released and it moves. 
downwardly before the machine starts to operate. 
When it moves, the stud 266 moves upward and . 
releases the pawl 22 which is thereupon moved 
by its spring 203 into engagement with the car 
riage, as shown in Fig. 7, to hold the atter 
against movement. The carriage is thus pre 
vented from moving to the next column, ever 
though the tabulating mechanism has released 
it as above descrijed. 

Referring to Figs. 4, 5, and 6, it will be re 
called that the bail 55 remains in its lower posi 
tion during the first half of a cycle of machine 
operation and that, during this part of the cycle, 
the link, or slide, 73 is moved upward and latched 
in the position of Fig. 6. Also, that during the 
early part of the return stroke of the machine, 
the slide 73 is released and the release of this 
side causes the bail 55 to be restored to normal. 
The restoration of bail 55 to normal causes the 
stud 206 (Fig. 7) to cam the latch 202 out of 
engagement with the paper carriage and the lat 
ter is thereupon released to move to its next 
columnar position. This release occurs early in 
the return stroke of the machine to give the 
carriage enough time to move to its next column 
by the time the cycle of machine operation has 
been completed. 
The printing mechanism operates near the 

end of the forward stroke of a machine and 
hence the carriage is not released for movement 
until after the printing nechanism has operated. 
As the tabulating pawl S.2 (Fig. 8) noves 

downwardly, during the forward stroke of the 
machine, a stud 20 on the pawl engages a can 
2 (Fig. 3) which is prevented from rocking 
clockwise in Fig. 3 by a stud. This can causes 
the paw 92 to be pushed clockwise (Fig. 8) to 
move the shoulder S3 away from iug 94 to 
thereby release the abutment 90 which is there 
upon freed to move back to normal under the 
urge of its spring 96. But the abutment does 
rot return to raornai Inti after the carriage 
starts to move to its next column because, when 
it was first released from the active tab stop 
£35, it moved to the left sightly (Fig. 8) so as 
to be under the active tab stop, which thus ten 
porarily prevents its return. This lateral nove 
ment of the abutment is due to the fact that the 
abutment is carried by a stud 2.2 (Fig. 8) sup 
ported on a slide 23. This slide is connected to 
the lower end of a lever 24 (Fig. 3) pivoted at 
265 and urged clockwise by a spring 26. The 
other end of lever 24 is connected to a dash 

5 

20 

25 

3. 

35 

40 

45 

50 

55 

60 

65 

O 

  



6 
pot 2 ft. When a carriage tab stop strikes abut 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

6 

65 

5 

ment 190, the latter moves to the right slightly 
(Fig. 8) and the dash pot cushions the action, 
the spring 26 being tensioned. When the abut 
ment is pulled down by the Slide 83, as above 
explained, the spring 2 is moves the slide 23 
to the left and moves the abutment under the 
active tab Stop. 

Control of tabulating mechanism for skip 
taballation 

In addition to controlling various calculating 
functions of the machine, such as above described, 
another function of the machine that may be 
automatically controlled is the tabulation of the 
carriage, that is, columnar printing. 
The conditioning of the tabulating mechanism 

is controlled by the sensing member 49 (FigS. 3 
and 10). The rear end of the arm 52 to which 
the sensing member 49 is connected extends un 
der one arm of a bell crank 222 best shown in 
Fig. 3. This bell crank is connected to a link 
223 which is slidable on a stud 224 and provided 
with a downwardly extending projection a 225 
adapted to engage a slide 225 which is similar to 
the slide 92 shown in Muller Patent No. 942,216. 
Referring to Fig. 8, the slide 226 is yieldingly con 
nected by a spring 22 to another side 228 hay 
ing a cam end 229 adapted to engage 8, C&n. 
notch in the abutment 9. The arrangement is 
such that when slide 228 is moved to the right 
in Fig. 8, it cams the abutment 9 downward 
out of the path of the tao stops. When the 
slide 226 is moved to the right in Fig. 8, it is 
atched in this position by a latch 23 that en 
gages over a stud 23A in side 22.S. his latch 
may be released by an extra, long tao stop 85 
(Fig. 8) which engages a pass-by paw 232 on 
latch 230 and moves it to released position. 
When the Sensing member 39 is noved down 

it rocks bell crank 222 clockwise in Fig. 3 which 
moves link 223 and slide 226 to the right. This 
Sets the skip-tab mecharaisin as above explained. 
From the above, it will be clear that when the 

Sensing member 9 is allowed to move down 
ward by the indexing means in a predetermined 
Column of the carriage, the tabulating mecha 
Inism will be conditioned to skip a predetermined 
number of columns, the return of the tabulating 
mechanism to normal depending upon the loca 
tion of the long tab stop 35-, 
Automatic control of repeat machine operatio?es 
Another function, or operation, of the machine 

that is automatically controlled- is the number 
of cycles through which the machine will go 
without any attention on the part of the Opera 
ator. 
These repeat machine operations are con 

trolled by the sensing member 5 (Fig. 4), which 
is connected at its upper end to an arn 26 fixed 
to a shaft 2 pivotally supported on the acts 
plate of the machine. . This shaft has another 
arm 242 fixed to it and extending upwardly as 
shown most clearly in Fig. 3. The arm 22 has 
a stud 243 on its upper end positioned over one 
end of the lever 244 fixed to a shaft 24S. An 
other arm 246 is fixed to the shaft 25 and the 
upper end of arm 246 has a yielding connection 
through spring 24 with a side 248, said Spring 
2.47 also serving to urge artin 26 counterclock 
wise. The slide 248 is urged to the left, as shown 
in Fig. , by spring 24. The Spring 24 is co 
nected to a lug projecting from the upper edge 
of the slide 248 and to an extension of ever 240 
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above the stud entering the slot in slide 248 so 
that the spring urges the lever 246 clockwise 
which urges the side 28 forwardly. This slide 
controls the repeat operations of the machine 
in a manner which is described in detail in 
Patent No. 397,774 and which will be only 
briefly described here. 
When the side 248 is moved to the right as 

viewed in Fig. , it is positioned under a stud 
250 on an arm 25 which is thereby prevented 
from rocking to its full extent in a clockwise 
direction. The inited movement of the arm 
25 prevents a pass-by pawl 252 on its end from 
acting on a stud 253 on the end of a pivoted 
lever 25 which is normally rocked near the end 
of a cycle of operation of the machine to release 
depressed keys and engage a slide 255 to release 
the motor bar which has been latched by a latch 
256. When the pass-by paw 252 is prevented 
from acting as just mentioned, the keys will not 
be released and the motor bar will remain de 
pressed to cause the machine to take another 
Cycle of Operation. 

in positions of the indexing means where the 
Sensing member 5 is not allowed to move down 
Ward, the repeat slide 248 remains in the posi 
tion of Fig. and the machine is conditioned to 
be given only a single cycle of operation. If, 
however, in a predetermined column, the sens 
ing member 50 is allowed to drop, the arms 24 
and 242 (Fig. ) are moved counterclockwise, 
which rocks arms 244 and 246 to move side 248 
to the right (Fig. 1) to condition the machine for 
repeat operations. Accordingly, in any desired 
columnar position of the carriage, repeat oper 
stions can be caused to take place automatically 
by having the proper abutment stop 44 posi 
tioned on the indexing means. s 

It will be recalled that the motor control link 
83 is normally latched against movement by the 
lever latch 0 (Fig. i.), and this latch is re 
turned to normal at the end of each cycle of 
machine operation. Means must be provided to 
disable this latch for repeat operations. Re 
ferring to Fig. 4, it will be recalled that the latch 
is is controlled by the link 93 which, in turn, is 
Inoved by the beli crank 80-92. When the link 
88 is noved upwardly from the position of Fig. 
4, the beli crank SG-92 is moved to release latch 
5 whereupon the bail 55 moves down and this 

releases certain parts that release the latch lever 
80 which noves out of the path of link 33. 
When the bai, 55 is restored to normal during 
the machine cycle, the atch GO is restorer to 
Formal to block is 33. 

Referring to Fig. 4 the Re-crenk lever 3-32 
carries a pass-by pawi 26 adapted to be engaged 
by one &rn 26 of a yoke 2S2 pivoted at 263. 
This yoke has another arm 264 engaging a shaft 
25 carried by arms 26 fixed to Cae C. Ee hain 
drive shafts 46 of the machine. The shaft 366 
is first rocked clockwise from the position of Fig. 
4 and ther returned counterclockwise during a 
cycle of machine operation. The yoke 2S2 is 
normally prevented iron moving by ineans of a 
atch 26 having a latea tug 25 engaging over 
a projection 2 on the yoke,...i.ae atch being 
rged conterciockwise as viewed in Fig. 4 by a 

spring 26. During a normal operation of the ma 
chine, as the shaft 46 rocks clockwise, the Shaft 
25 moves away from the arm 264, but the yoke 
262 does not move because it is held by the latchi 
2S. However, when the machine is conditioned 
for repeat operations, it will be recalled that the 
sensing member 5 is moved downwardly which 
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rocks the shaft 24 counterclockwise. This shaft 
carries a projection 273 adapted to engage a stud 
274 on the latch 268 in such a way that, when 
the sensing member 50 moves downwardly, the 
atch 268 is moved to a position to release yoke 
262. Accordingly, during that cycle of machine 
operation, the yoke 262 will be rocked counter 
clockwise by its spring 275. During this move 
ment, the arm 26 will pass the pass-by pawl 
260 but, during the return movement of the 
yoke, caused by the return movement of shaft 
265, the arm 264 will engage the pass-by pawl 
260 and rock the bell crank 90-92 clockwise to 
enable it to move to a position to grasp latch 15. 
The bell crank 90-92 can be rocked clockwise 
by arm 26 even though link 88 is held upward 
by the latched-down motor bar. This is due to 
the stud and slot connection between said bell 
crank and the link 88. When said bell Crank 
is rocked by the arm 26, the action is only no 
mentary, after which arm 26f passes over pawl 
260 and releases the bell crank, whereupon the 
spring 89, which was tensioned by the clockwise 
rocking of bell crank 90-92, rocks said 'bell 
crank counterclockwise, thereby pulling the link 
93 to the right (Fig. 4) and releasing the latch 
T5. This permits bail 55 to move down a second 
time to release the sensing members. In other 
words, near the end of the machine cycle, the 
general operating means of the machine, that 
is, the main shaft 46 with its arm 266, causes 
a release of the bail. 55 to enable the Sensing 
members to move to sensing position again and 
to disable latch OC for the motor control link 
83 so that the latter may move upward to cause 
a repeat operation of the machine. 

It is not desired under any circumstances to 
cause a repeat operation of the machine until 
after the paper carriage has reached the column 
intended for such operation. An interlock has 
been provided to prevent this. 

Referring to Fig. 3, the machine is provided, as 
previously explained, with a dash pot cushion 27 
for the tabulating mechanism as described in 
detail in Muller Patent No. 1942,216. When one 
of the tab stops 85 strikes the abutment 90, 
the latter fs moved to the right as viewed in Fig. 
3 against the cushioning action of the dash pot 
above mentioned. When the abutment is disen 
gaged from the active tab stop, the spring 26 
(Fig. 3) which is connected to lever 24 that, in 
turn, is connected to the link 23 (Fig. 8) which 
carries the abutment, moves the abutment to 
the left in Fig. 8. 
The link 23 is provided with an extension 280 

(Fig. 8) which engages the upper end of a pawl 
28 pivoted at 282 and urged counterclockwise by 
a spring 283. The lower end of this pawl is 
adapted to move over the end of one arm of the 
bell crank 90-92 (Fig. 4) that controls the re 
lease of the latch 75 which controls the release 
of bail 55 that controls the release of the latch 
OO for the motor control link 83. 
When a tab stop is against the abutment 90, 

the paw 28 is rocked clockwise out of align 
ment with the lever 90, but, when the abutment is 
released of the tab stop, the link 23 moves to 
the left and swings the pawl 28 counterclock 
wise. The pawl cannot move Over the lever in 
mediately because the lever is still in its upward 
position, but the pawl moves against the side of 
the lever ready for action. As soon as the lever 
90 is moved downwardly, as it is during the lat 
ter part of the cycle of machine operation, the 
pawl 28 moves over the lever to prevent upward 

7 
movement of it to release the latch 75 until the 
carriage reaches the column it is to Occupy 
whereupon the tab stop engages the abutment 
90 and the movement of the latter to the right 
(Fig. 8) swings the pawl 28 clockwise out of po 
sition, thereby releasing the lever 90 which im 
mediately moves to release the latch 75, thereby 
releasing the motor control link to permit it to 
give the machine a second cycle of operation. 
From the descriptions just given, it will, there 

fore, be apparent that the repeat machine oper 
ations can be controlled automatically in the 
Same manner as other functions of the machine 
through its sensing member 50, suitable inter 
locks and controls being provided to insure that 
the operation will take place properly. 

Special control of carriage 
When the machine is conditioned for and op 

erated to perform a certain sample of work to 
be presently described, the paper carriage is 
caused to return automatically after a repeat 
operation of the machine. 

Referring to Fig. 1, the machine is provided 
with a special motor bar 300. One arm of a bell 
crank 30 pivotally carried on the stem 29 of 
the special motor bar 300 has a slotted end en 
gaging a stud 299 on the lever 80 with which 
the regular motor bar is connected. The other 
arm of the bell crank 30 cooperates with a 
fixed stud. 302. When the main motor bar is 
depressed alone, the lower arm of the bell crank 
30 is rocked to a position over the stud 302 and 
prevents subsequent depression of the Special 
motor bar 300 while the regular motor bar re 
mains depressed. When the Special motor bar 
300 is depressed, a hook 298 on the stem of said 
motor bar engaging over the stud 299 causes the 
regular motor bar also to be depressed and 
latched down by the latch 256. The lower arm 
of the bell crank Simultaneously moves down be 
hind the stud 302 and, in cooperation with said 
stud, holds the special motor bar 300 down while 
the regular motor bar remains down. The 
stem of the special motor bar is connected to 
one arm of a bell crank 303 urged clockwise as 
viewed in Fig. 1 by a spring 304. The other arm 
of this bell crank is positioned over a stud 305 
on one arm of a three-arm member 306 pivoted 
at 307 and urged clockwise by a spring 308. The 
upper arm of this three-arm member contacts 
a stud 309 on a plate 30 connected to the drive 
shaft 3 which is first rocked counterclockwise 
from the position of Fig. during a machine 
cycle and then returned clockwise. The lower 
arm of the three-arm member 36 carries a stud 
32 adapted to cooperate with a pass-by pawl 33 
pivoted on one arm of a pivoted bell crank 
lever 34. 
When the special bar 300 is depressed, the bell 

crank 303 is rocked counterclockwise which frees 
the stud 305 and allows the three-arm member 
306 to move clockwise under the urge of its spring 
308 as the stud 309 is rocked counterclockwise 
during the machine cycle. During this move 
ment of the three-armed lever, the stud 82 
passes the pawl 33. Upon the return or coun 
terclockwise movement of the three-armed lever 
306, caused by the engagement of the stud. 30 
with it, the stud 32 engages the pass-by pawl 
33 and rocks the bell crank 4 clockwise. 
The bell crank 34 is connected at its lower 

end to a link 35 which, in turn, is connected to 
an arm 36 fixed to a shaft 37. This shaft car 
ries another arm 38 connected to one end of a 
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S 
lever 3 9 pivoted at 320. The rear end of this 
lever is connected to a link 32A Which, when the 
bell crank 3 is moved clockwise as above ex 
plained, is pulled downWardly. 

Referring to Fig. 9, when the link 32 A is pulled 
downward, it moves a slide 322 downward which 
releases a pivoted latch 323. Latch 323 releases 
a slide 324 which is thereupon moved upwardly 
by a spring 325 to rock a lever 326 'clockwise 
about its pivot 32 to throw in the carriage re 
turn clutch 328. The carriage return mechanism 
is thus automatically conditioned during the re 
turn stroke of the machine to return the car 
riage toward its original position. This return 
movement continues until a cam 330 on the car 
riage engages a stud 33 On the slide 328 and 
moves it downwardly to rock the lever 326 coun 
ter clockwise to disengage the carriage return 
clutch. 
Accordingly, if, at any time, the operator de 

presses the Special motor bar 300, the paper car 
riage will be automatically returned toward nor 
mal and stopped in a predetermined column de 
pending upon the location of the can 339. 
When the special motor bar 300 is depressed 

while the paper carriage is in a columnar posi 
tion where it conditions the machine for an au 
tomatic repeat operation the above described 
parts are conditioned differently than above stat 
ed. It Will be remembered that the carriage con 
ditions the machine for an automatic repeat cycle 
by rocking the lever 246 (Fig. 1) clockwise. Con 
nected to the OWer end of this lever is a link 
340 which, in turn, is connected to a pivoted 
latch 34 having a lateral lug on its end adapted 
to move under the upper arm Of the three-armed 
lever 306. 
Thus, if the special motor bar 300 is depressed 

while the carriage is in a columnar position where 
it conditions the machine for an automatic re 
peat operation following the cycle initiated while 
the carriage is in said position, the return mech 
anism is disabled and remains disabled as long 
as the machine remains in automatic repeat cycle 
condition. However, when the carriage comes to 
rest in the column where the last automatic re 
peat cycle is to be performed, that is, a colum 
nar position immediately preceding one where 
a cycle must be initiated manually, the lever 246 
and slide 248 return to normal and the carriage 
return mechanism will operate automatically at 
the end of Said automatic repeat cycle of the 
machine. 
Accordingly, even though the special motor 

bar 300 is depressed in the No. 1 column, the 
three-armed lever 306 cannot rock clockwise un 
der the urge of its spring 308 and the carriage 
return mechanism is not conditioned for opera 
tion. In the No. column, the machine is also 
conditioned to automatically skip to the No. 3 
column and, Since the repeat mechanism is con 
ditioned for Operation in No. column, the car 
riage will move to its No. 3 column after the cycle 
in column No. , and the machine will then be 
automatically given a cycle of operation in col 
lumn 3. In this column, the repeat mechanism 
is not conditioned for operation, and hence the 
above-mentioned special control of the carriage 
return mechanism becomes operative so that, 
after the repeat operation in the No. 3 column, 
the carriage is automatically returned to the 
No. 2 column. In the latter column the repeat 
mechanism is not active but the skip tab mech 
anism is. The machine is given a cycle in column 
2 by depressing the regular motor bar and, after 
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the cycle, the machine stops and the carriage 
tabulates to its No. A column, column 3 being 
skipped. An adjustment of a long Stop 85. 
such that it will cause the carriage to be arrested 
in column 3 when it skips from column to col 
umn 3 but not When it tabulates after an Op 
eration in column 2 is obtainable by Virtue of 
the movement which the abutment 99 is permit 
ted before it arrests the carriage after it has 
been engaged by a tab stop 885. Said long stop 
85 can be so positioned that When the carriage 

is at rest in column 2 said long stop Will be to 
the right of the latch pawl 232 as viewed in Fig. 
2, but it will operate on the pawl 232 to trip the 
latch just too late to arrest the carriage in col 
umn 2 but quite early enough to arrest the car 
riage in column 3 when the carriage moves from 
column with the skip-tab mechanism in skip 
ping condition. 

Normaliating features 
It is possible to normalize both the tabulating 

mechanism and the repeat mechanism together, 
or to normalize the repeat mechanism separately. 

Referring to Fig. 1, a normalizing key 350 is 
mounted on the keyboard, the key being latched 
in the usual manner after being depressed. The 
stem 35 of this key is slidably mounted on a 
stud 352 and the stem has a rear projection 353 
carrying a stud 354 which, when the key is de 
pressed, rocks a pivoted lever 355 (Fig. 3) clock 
Wise. The center of this lever is connected to 
a link 356 which has a bent end 357 (Fig. 8) 
that disables the tabulating pawl '92. In other 
words, when the normalizing key 350 is depressed, 
the tabulating pawl 92 is disabled so that the 
tabulating mechanism will not be operated during 
a cycle of machine operation. 
The stem 35f of the normalizing key also has 

a forward projection 360 adapted to engage a 
stud 36 on a lever 362 pivoted on the stud 352. 
The rear end of this lever carries a stud 363 
adapted to engage the arm 244 connected to the 
shaft 245 that controls the repeat lever or arm 
246. When the normalizing key 350 is depressed, 
the lever 362 is rocked counterclockwise, which 
rocks the repeat lever 246 counterclockwise, or 
prevents clockwise movement of it, so that repeat 
machine operations are prevented. 
When it is desired to normalize the repeat 

mechanism only, another normalizing key 370 is 
depressed, this key being also latched after being 
depressed. The lower end of the stem of this 
key is connected to an arm 3 pivoted on the 
shaft 245. This arm has a lug 372 adapted to 
be positioned to the rear of a stud. 373 on the 
repeat slide 248. Accordingly, when the normal 
izing key 370 is depressed, the repeat slide 248 
cannot move to the right in Fig. 1, and the ma 
chine cannot be conditioned for repeat machine 
operations. The normalizing key 30 has no con 
nection with the tabulating mechanism and hence 
its depression normalizes the repeat mechanism 
Only. 

Sample of Dork 
A sample of work of which the machine is 

capable is shown in Fig. 11. For this work the 
machine is conditioned and functions as follows: 
In the No. columnar position of the carriage, 

the special motor bar 300 is depressed. The 
Sensing member for the main register is allowed 
to move downward, upon downward movement 
of the regular motor bar, to "non-adid' the main 
register. The sensing members for the multiple 
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registers do not move and these registers remain 
in "non-adid' condition. The sensing member for 
the tabulating mechanism is allowed to move 
downward to condition the tabulating mechanism 
to cause the carriage to skip the No. 2 column. 
The sensing member for repeat machine Opera 
tions is allowed to move down to condition the 
machine for repeat operations. The machine is 
given a cycle of operation during which the item 
that is entered on the amount keys is printed but 
not entered in any of the registers. During the 
latter part of this cycle, the carriage automat 
cally moves to its No. 3 column, column No. 2 
being skipped. 
When the carriage arrives at its No. 3 column, 

it is automatically given a cycle of operation OW 
ing to the fact that the repeat machine mech 
anism has been conditioned as just explained. 
This cycle does not start, however, until after 
the carriage has reached this position, owing to 
the interlock previously described. In this posi 
tion of the carriage, the sensing member for the 
main register is allowed to move to condition the 
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latter for subtraction so that the item is sub 
tracted from this register, and the sensing mem 
bers for the multiple registers are allowed to move 
to the "adid' position so that the itera is added 
in each of the latter registers. The repeat ma 
chine operation sensing member is not moved, 
with the result that a third operation of the 
machine will not take place. Accordingly, during 
this second cycle of operation, the item will be 
subtracted from the main register, it will be 
added in each of the multiple registers, and, at 
the end of the operation, the carriage will be 
automatically returned to its No. 2 column, a 
cam 330 (Fig. 9) being provided to arrest the 
carriage in this position. 
The machine then stops, whereupon the oper 

ator makes another entry on the amount keys, 
after which he depresses the regular motor bar. 
In this position of the carriage, the sensing mem 
ber for the main register is allowed to move to 
'non-add' the latter and the sensing members 
for the multiple registers do not move so that no 
addition occurs in either of them. The sensing 
member controlling the tabulating mechanism is 
conditioned to cause the carriage to skip the No. 
3 column. At the end of the cycle of operation, 
the carriage automatically moves to its No. 4 
column. The sensing member for the repeat 
operations is allowed to move in column 2 and 
then continues to move in columns 8 and S so 
that the machine operates automatically in col 
umns 4, 5 and B, after which it is automatically 
returned to the right, viewing the machine from 
the front, and machine operations stop. In col 
lumns 4 and all the registers are non-added, 
while in column all of them in "add" condition. 
The above operations are particularly useful in 

connection with certain types of public utility 
billing where certain of the items are to be re 
peated, but it is to be understood that the ma 
chine can be conditioned for many other types 
of work by varying the controls heretofore de 
Scribed. 

It is to be understood that the construction 
shown is for purposes of illustration only and 
that variations may be made in it without depart 
ing from the spirit and scope of the invention as 
defined by the appended claims. The claims on 
the broad subject matter of the sensing type of 
automatic controls have been transferred to my 
copending application Serial No. 51,283, fled No 
vember 23, 1935. 

claim: 
1. A machine of the class described having 

means for giving it cycles of operation, a travel 
ing paper carriage, a tabulating mechanism for 
controlling the columnar positioning of said car- 5 
riage, means for operating said tabulating mech 
anism to cause it to release said carriage early in 
a cycle of Operation of said machine, holding 
means other than said tabulating mechanism for 
holding said carriage against movement when so lo 
released, function conditioning means for said 
machine movable, to active position and restor 
able to normal, means for restoring said function 
conditioning means to normal later during the 
cycle of machine operation, and means operated l3 
by sadd restoring means for moving said carriage 
holding means to release said carriage at the time 
said function conditioning means is restored to 
Ornal. 
2. A calculating machine of the class described 20 

having calculating mechanism, means for giving 
said machine cycles of operation, a traveling 
paper carriage normally movable from column to 
column across the machine as an incident to 
each machine cycle, a tabulating mechanism con- 25 
trolling said movements of said carriage, func 
tion-indexing means indexed automatically in ac 
cordance with the position of said carriage, a 
plurality of function-controlling devices normally 
out of engagement, with said indexing means but 30 
automatically movable into engagement there 
with sufficiently prior to operation of the calcu 
lating mechanism of said machine to control the 
functions of said machine during the machine 
cycle, means for operating said tabulating mech- 35 
anism to release said paper carriage for move 
ment early in the machine cycle, holding means 
operated automatically as said function-control 
ling devices are moved into engagement with said 
indexing means to temporarily hold said carriage 
against movement, and means operating during 
said machine cycle to restore said function-con 
trolling devices to their normal position out of 
engagement with said indexing means and to also 
release said carriage holding means to thereby 45 
enable said carriage to move to its next position 
without interference from said function-control 

40 

ling devices. 
3. A calculating machine of the class described to having means for giving it cycles of operation, a 

paper carriage normally movable in One direction 
from one columnar position to the next adjacent 
position as an incident to each machine cycle, 
carriage-return means for returning said car- 55 
riage in the opposite direction, control means 
operable in predetermined positions of said car 
riage, means conditioned by Operation of said 
control means for causing said carriage return 
means automatically to return the carriage in the 60 
opposite direction during the maghine cycle ef 
fected after operation of said control means, re 
peat means automatically conditioned in at least 
one of said predetermined carriage positions to 
cause said cycling means to give the machine an 65 
automatic cycle when the carriage reaches a sub 
sequent columnar position and to hold said con 
trol means, when operated in the said predeter 
mined carriage position, in Operated. Condition 
until said automatic cycle is effected, and means 70 
rendered effective by said repeat means, when the 
latter is so conditioned, to prevent operation of 
said carriage return means until said automatic 
cycle is performed in said subsequent carriage 
position. 

  



1.O 
4. A calculating machine of the class described 

having means for giving it cycles of operation, a 
travelling paper carriage, tabulating mechanism 
normally controlling Said carriage to cause it to 
move from one column to the next adjacent col 
unn during the latter part of a machine cycle, 
indexing means indexed in accordance with the 
columnar positions of said carriage, "skip-tab' 
mechanism for conditioning said tabulating 

10 

5 

20 

mechanism to cause said carriage to skip prede 
termined columns, Sensing means operable to 
Sense said indexing means, and means for caus 
ing said sensing means to sense said indexing 
means at the beginning of a machine cycle to 
condition said "skip-tab' mechanism to enable 
said carriage, when the tabulating mechanism 
operates, to skip to a predetermined column in 
the latter part of said machine cycle. 

5. A calculating machine of the class described 
having means for giving it cycles of operation, 
a travelling paper carriage, tabulating mecha 
inism normally controlling said carriage to cause 

2,229,763 
it to move from one column to the next adjacent 
column during the latter part of a machine cycle, 
indexing means indexed automatically in accord 
ance with the columnar positions of said carriage, 
a "skip-tab' mechanism for conditioning said 
tabulating mechanism to cause said carriage to 
skip predetermined columns, sensing means 
adapted to be moved into sensing engagement 
with said indexing means, means for causing said 
Sensing means to sense said indexing means for 
a given machine cycle to condition said "skip 
tab' mechanism to release said carriage for 
movement, and holding means conditioned auto 
matically as said sensing means is moved to Sens 
ing position to temporarily hold said carriage 
against movement, said holding means being all 
tomatically released as said sensing means is 
moved out of sensing engagement with said in 
dexing means to thereby enable said carriage to 
skip to a predetermined column. 

ROBERT L. MULLER, 
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