
July 24, 1951 H. L., AMBERT 2,562,049 
CALCULATING MACHINE 

Filed April 5, 1945 8 Sheets-Sheet 1 

Smpetitor 

HARRY AMBER 

BY4-le-Gl-7s 
His Cittorne 

  



2,562,049 H. L., LAMBERT 

CALCULATING MACHINE 

July 24, 1951 

8 Sheets-Sheet 2 Filed April 3, 1945 

ACN 
Z242 2N. 

Spentor 

HARRY L. LAMBERT 

His Gittorne 

  

  

  

  



July 24, 1951 H. , LAMBERT 2,562,049 
CAL CULATING MACHINE 

Filed April 3, 1945 8 Sheets-Sheet 5 

35 J79. 

2. SS 45 
32-17 All 

H. 
ER EEE 

3. East 
SEE 

: -13 

terror sh 

67 
-21 

it-356 
5-35 
EN510 

577 

|Ti99 
H2OO 

533 79 

535 511 pet for 

HARRY L. AMBERT 

By 4.2 (audi 
His Cittorne 

  



2,562,049 H. L. LAMBERT 

CALCULATING MACHINE 

July 24, 1951 

8 Sheets-Sheet 4 Filed April 5, 1945 

Snipentor 

HARRY L. LAMBERT 

His Cittorney 

  



July 24, 1951 2,562,049 H. L. LAMBERT 
CALCULATING MACHINE 

Dento 

His Cittotely 

  



2,562,049 H. L. AMBERT 

CALCULATING MACHINE 

July 24, 1951 

8 Sheets-Sheet 6 Filed April 3, 1945 

zarzzzzzzzzzz! 

909 / (219 

18; 

OZ. A. 

O 

| | '91-' 

Spetitor 

HARRY L.AMBER 

His Cattorney 

  

  

      

  



2,562,049 H. ... AMBERT 

CALCULATING MACHINE 

July 24, 1951 

His Cittorney 

  



July 24, 1951 

Filed April 5, 1945 

H. L. LAMBERT 

CALCULATING MACHINE 

2,562,049 

8 Sheets-Sheet 8 

serAct 
SUB TOA 
otA 

NOR ADD 

site to 

ARRY L. ASE 

3-3 to:tes 

  



Patented July 24, 1951 *::::, ... : :"... 2,562,049 

UNITED STATES PATENT OFFICE 
2,562,049 

CALCULATING MACHINE 

Harry L. Lambert, East Rochester, N.Y., assignor, 
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of Maryland 
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This invention relates to calculating machines 
and the like and more particularly to novel con 
trol means therefor, for controlling various types 
of Operations for machines of this character. 
In many machines of the type shown and de 

Scribed herein, there are provided manually Oper 
able devices operable to predetermine the Several 
types of operations through which machines of 
this type are adapted to be put, and in Some 
machines Such devices are mounted in the na 
chine casing. S 
To eliminate or remove Such manipulative con 

trol means from the casing is one of the objects 
of this invention, 
Another object of the present invention is to 

provide a Special novel control bank of keys for 
determining and controlling the various types of 
operations, such as add, non-add, subtract, total, 
and Sub-total operations. 
Another object is to provide a special mount 

ing for manipulative control means and includ 
ing a correction key or key release means. . . 
A further object is to provide a novel interlock 

ing means between all of said manipulative con 
trol means and between said means and the 
amount keys. 
A further object is the provision of novel na 

chine release and control means operable from 
any of said control keys. 
Another object is to provide a novel means to 

control the totalizer engaging means under con 
trol of said control keys. . ' ' 
Another object is the provision of means oper 

able under control of the add motor bar to cause 
the machine to make a. Sub-total operation in 
Stead of an add operation. : , , 
A further object is the provision of novel non 

add control means. . . . . . 

A still further object is to provide a special 
novel control of the zero stop means during total 
and sub-total operations. . . . 
Another object is to provide means to causea, 

Special operation of the machine release means 
during total and sub-total operations. 
With these and other incidental objects in view, 

the invention includes certain novel features of 
construction and combinations of parts, the es 
sential elements of which are set forth in ap 
pended claims and a preferred form or embodi 
ment of Which is hereinafter disclosed with ref 
erence to the drawings which accompany, and 
form a part of this Specification. . . . . . . . 

Of said drawings: . . . . . . . . 

Fig. 1 is a perspective view of the machine 
embodying the present invention, 
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Fig. 2 is a Section taken alongside one of the 
amount banks looking toward the left of the 
machine. 

Fig. 3 is a detail of an amount key showing 
its control over the Zero stop. 

Fig. 4 is a detail view, in enlarged scale, of 
a part of the totalizer transfer mechanism and 
adding rack and includes the transfer trip re 
storing means. 

Fig. 5 is a plan view of a portion of the ma 
chine with the keyboard removed. 

Fig. 6 is a View of the right side of the machine, 
showing the bank of control keys and a part of 
the mechanism operated thereby to release the 
machine and control the totalizer engaging and 
disengaging mechanism. 

Fig. 7 is a plan View showing the totalizer en 
gaging control and a part of the machine release 

eans. 
Fig. 8 is a view outside the right side frame of 

the machine looking toward the left, showing a 
part of the totalizer engaging control, subtract 
control, key release, and machine driving mech 
anism. 

Fig. 9 is a plan view, partly in section, of a 
portion of the control bank, non-add control, 
and Zero Stop control during totaling operations. 

Fig. 10 is a detail view of the hammer restor 
ing means and ribbon shift pawl for shifting the 
ribbon from black to red during subtract opera 
tions. 

Fig. 11 is a view taken inside the left side 
frame, Showing the machine drive, the machine 
release mechanism, and part of the subtract con 
trol mechanism. 

Fig. 2 is a detail of a part of the motor drive. 
Fig. 13 shows the interlock between the amount 

keys and the total keys. 
Fig. 14 shows the interlock between the amount 

keys and the total keys and a part of the total 
engaging control mechanism. 

Fig. 15 shows the totalizer engaging means, a 
part of the control therefor, a portion of the zero 
stop control means, and the machine release for 
the Second machine cycle of a total taking and 
Sub-total taking operation. 

Fig. 16 is a detail of the latching device for 
the totalizer engaging control means. 

Fig. 17 is an enlarged edge view, partly in 
Section, Showing the interlocks between the keys 
of the control bank and a part of the zero stop 
Controls. 

Fig. 18 shows a part of the totalizer engaging 
mechanism, the restoring means for the rack 
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level's and diverging levers and also the paper 
feed mechanism and the control therefor. 

Fig. 19 shows the non-add control for the total 
izer and also the Symbol printing means. 

FRAMEWORK AND CASING 

Most of the mechanism of the machine is 
mounted on or between a left side frame 30 (Figs. 
2, 5, and 11) and a right, side frame 3 (Figs. 5 
and 6), which side frames are tied together near 
their lower edges by cross braces 32 and 33, hav 
ing ears 34, by means of which they are bolted 
to the side frames 3C and 3. 
At the rear, the frames 30 and 3 are tied to 

gether by a race 35, having ears 36, by means 
of which the brace 35 is bolted to the side frames. 
A tie bar 37, having ears 38, is used to properly 
Space the Side frares 35 and 3 near their ex 
treme forward entis. A bar 39 (Figs. 2 and 5) 
is also used to properly Space the side frames 30 
and 3 near their upper front portions. This bar 
has Secured to it a plate 49, which also acts as 
a Spacer and helps to lake the ball 39 rigid. 
The machine is enclosed in a cabinet or casing 

designated generally as 45, which casing consists 
of a base 43 (FigS. 1 and 2), which is secured to 
the brace 33 and to the tie bar 3, a left side Sec 
tion 4, a right side Section 43, a back plate 49, 
a front plate 50, and a top plate 5. The top 
plate 5 is provided with an opening 52, covered 
With a glass 53 So that the totalizer may be read 
able by the operator of the machine. 

OPERATING MECHANISM 

The machine embodying the present invention 
is of the general type shown and described in tine 
United States Lette's latent to H. C. Peters, NOS. 
1,386,021 and 1,386,022, issued August 2, 1921, 
and 1,646,105, issued October 18, 1927; and also 
the United States Patent to N. White, No. 
1854,875, granted April 19, 1932. 

All of Said patents show machines operated by 
a handle; in other words, they are what are 
known in the art as hand-operated machines. 

However, motors have been developed to opei'- 
ate machines of this type, and the machine shown 
in the present invertion is operated by a coin 
ventional type of high-speed electric motor of a 
type extensively used for the operation of calcu 
lating machines, particuliariy adding laiacini?hes, 
where the motor is given successive intermittent 
operations of a definite cycle in order to drive 
the drive shafts or operating niechanisia of the 
machine for adding and all types of calculating 
operations which Such nechanisms are adapted 
to perform. Such a rotor replaces the usual 
hand Crank which Operates simila T Inechanisi). 
in a similar type of calculating mechanism. 
The type of motor used in the present applica 

tion is illustrated generally in the United States 
Letters Patent to Fairy I. Lambert, No. 2,130,350, 
issued September 20, 1938. 
A motor of this general type is indicated by 

dot-anti-dash lines in Fig. ili and is designated 
60. Through proper gearing, this motor 63 oper 
ates a shaft 6i in a clockwise direction. Secured 
to this shaft is a notched disk or clutch member 
62 adapted to be engaged by a clutch pawl 63 
pivoted on a stud 64 carried by a lever 65, which 
is loosely mounted on the Sihaft gi. A spring if 
normally tends to l'Ock the clutch pawl 33 ciock 
Wise, but is prevented fron doing so due to the 
fact that the upper end of the pawl is held against 
a roller 67 on a lever 68 pivoted on a stud 69 
mounted in the frame of the motor .69. 
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4 
This lever 68, by means to be described herein. 

after, is moved clockwise, and, when this occurs, 
the Spring 66 rocks the pawl 63 clockwise, where 
illpon it engages the motor-driven notched disk 
62, previously described. 
Since the pawl 63 is pivoted on the lever 65, 

after engagement of the pawl 63 with the motor 
driven disk 62, the pawl 63 and the lever 55 are 
given a complete clockwise rotation about the 
Shaft 6. 

Pivoted on a stud T carried by the lever 65 is a 
link 72 (Fig. 12), which carries a stud 23, to which 
are pivoted an arm 74 and an arm 75. The arm 
75 is also pivoted on a rear drive shaft, 76, which 
has Secured thereto a drive collar , to which 
is Secured a driving disk 78. 
The arms 74 and 75 are connected by a strong 

coil spring 79, which holds a stud 80 on the arm 
74 in a notch 8 of the drive disk 3. When the 
lever 65 is rocked clockwise (Fig. 12) one com 
plete rotation, the link 2 rocks the arms 4 and 
5 first counter-clockwise and then clockwise to 
normal position around the center of the shaft 
76. Upon counter-clockwise movement of the 

5 arm 74, the stud 89, being held in the notch. 8 
by the spring 79, turns the drive shaft 6 coun 
ter-clockwise approximately 75 degrees, and then, 
as the arm 74 is restored clockwise to normal, the 
stud 8), through the notch 8t, turns the drive 
shaft 76 clockwise to its normal position. The 
Spring 9 causes the arms 74 and 75 to move as a 
unit around the center of the shaft 6 when they 
are driven by the link 72, the spring 79 creating 
a flexible drive between the motor 60 and the 
drive shaft 6. 
The reason for this flexible drive is to protect 

the mechanism of the machine should the shaft 
76 or any part of the machine be stopped during 
the machine operation, due to any cause what 
soever. In such a case-that is, the stopping 
of the shaft 76-the arm 74 then pivots on the 
stud 73 as the lever 65 and the link 72 complete 
their movement, thus disengaging the Stud 88 
from the notch 8, whereupon the spring 79 
stretches and holds the stud 80 against a Sur 
face 82 of the drive disk until the link T2 starts 
its return movement (to the left in Fig. 12), at 
which times the arms 4 and 5 start their return 
clockwise movement about the center of the shaft 
76, at which time the spring 79 will eventually 
cause the Stud to again be seated in the notch 
8 and restore the drive disk 78 to its normal 
position, shown in Fig. 12, from whatever posi 
tion it had been stopped in during its counter 
clockwise movement. 
The lever 65 has secured thereto a cam 83, 

which, as the lever is being rotated clockwise, 
engages a roller 84 (Fig. 11) on the lever 68 and 
rocks this lever 68 counter-clockwise back to the 
position shown in Fig. 11, just prior to the time 
that the upper end of the pawl 63 reaches its 
home position, whereupon the roller 67 will be 
in the path of movement of the pawl 63, thus 
disconnecting the pawl from the notched driving 
disk 62, which, it will be recalled, is secured to 
the motor shaft 6, thus disconnecting the motor 
drive from the main shaft 76 at the end of the 
operation of the machine. 

It might be well to state here that, as the 
lever 68 is moved clockwise from the position 
shown in Fig. 11 by means to be described here 
inafter, a stud 85 thereon, through its contact 
with a finger 86 of an arm 87 pivoted on the 
stud 69, rocks this arm clockwise, whereupon an 
insulating roll 88 thereon closes a motor switch 
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89, which starts the rotation of the motor 
shaft 6i. 
A latch 25, pivoted on the motor frame 60, 

is normally held as shown in Fig. 11 by a cam 
26 secured to the shaft 76. As the shaft 76 ro 
tates counter-clockwise the cam 26 releases the 
latch 25 to the action of a Spring 27 and said 
latch 25 then holds arm 87 in its moved position 
to hold the Switch 89 closed until it is released 
by the cam 26 at the end of the operation. 
When the lever 68 is rocked counter-clockwise 

to its normal position by the cam 83 through its 
contact with the roll 84, the stud 85 will move 
away from the finger 86, since the arm 87 is 
held by the latch 25. 
When the latch 25 releases arm 8 the motor 

switch is free to open itself and break the circuit 
so that the motor will not continue to run after 
the end of the operation of the machine. 

MAN AND REAR DRIVE SHAFTS 

The rear drive shaft 76, the driving of which 
by the motor has just been described, is mounted 
for oscillation in the side frames 30 and 3. A 
main drive shaft 00 (Figs. 5, 6, 7, and 11) is 
also supported for Oscillation by the side frames 
30 and 3 near the center part of the machine. 
This main shaft 00 receives its movement from 
the rear drive shaft 76 by the following described 
mechanism: 
Secured to the rear drive shaft T6 is a drive 

plate 10, to which is pivoted a link I O2, which 
is also pivoted to a drive plate 03 secured to 
the main drive shaft 00. In Figs. 6 and 8, the 
drive plate 103 is shown in its normal position 
resting against a flexible buffer 04 carried by 
a bracket Os Secured to the right side frame 
3f. When the shaft 76 is given its oscillation 
by the motor first counter-clockwise and then 
clockwise, as described above, the link O2 drives 
the plate O3 and the main shaft 100 first coun 
ter-clockwise and then clockwise to its normal 
position. 
Secured to the main Shaft OD (Figs. 2 and 5) 

is an arm 06, to which is connected a strong 
spring fo, the front end of which is secured to 
a rod 08 held in notches in the front edges of 
the side frames 30 and 3 by the spring 0. 
This spring OT helps to restore the shaft OO 

and also the shaft 6 in a clockwise direction to 
their normal positions after said shafts have 
been rocked counter-clockwise, which counter 
clockwise in ovement stretches the spring OT and 
puts it under considerable tension, so that, as 
the shaft is starts its return clockwise move 
ment, the spring 07 will help to rock these two 
shafts 00 and 76 clockwise to their normal posi 
tions. Associated with the drive plate Oil (Fig. 
8) is a bell crank (9 pivoted on a stud if 0 se 
cured to the frame 3. This bell crank f S car 
ries a roller , which is normally maintained 
in a depression f 2 of the drive plate Of under 
the influence of a strong spring 3, which is 
attached to the hell crank 09. 
The drive plate has a cam surface 4, 

which, as the plate of is rocked counter-clock 
wise, rocks the bell crank 09 counter-clockwise 
and stretches the spring 3 so that it is put 

to its normal position as it nears the completion 
of its movement, the spring i? 3 has a tendency 
to cause the roller to be forced into the notch 
2 of the plate fol, so that, if the parts should 

become sluggish, then the spring 3 will return 
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the plate of and consequently the shaft 76 and 
also the main shaft iOO definitely to their home positions. 
The drive plate 03 has thereon a hub 5 with 

a driving section 6, which is adapted to be in 
serted into a notch in the hub of a handle Such 
as that shown in the above-mentioned Peters and 
White patents, should it be desired to operate the 
machine by hand directly from the main shaft 
00. However, in order to do this, it is recessary 

to disconnect the link 72 from the driving lever 
65, so that it will not be necessary to pull the 
motor around with the shaft 76 when the machine 
is being operated by hand directly by the oscil 
lation or rocking of the shaft 00 by the handle. 
No handle has been shown in this present ap 

plication, but one is shown in each of the above 
mentioned White and Peters patents, and there 
fore it does not in any way affect the invention 
disclosed herein. 

KEYBOARD 

The machine embodying the present invention 
is provided with a keyboard having eight banks 
or rows of amount keys and a single bank of 
control keys. However, it is not intended to limit 
the invention to a machine having only eight 
banks of amount, keys, because the number of 
banks of amount keys may vary without in any 
way affecting the invention. 

Amount keyboard 

Since the amount keyboard is quite similar to 
that which has been fully illustrated and de 
scribed in the above-mentioned Peters patents, it 
is not thought necessary to go into a complete 
detailed description of the same herein, and 
therefore it will be but briefly described. 
The amount keys f20 are depressibly mounted 

in a removable keyboard of the type shown in 
the above-mentioned patents. This keyboard 
consists of a top plate 2, a bottom plate 22 
(Figs. 2 and 8), a left side plate 23, and a right 
side plate 24. These plates are tied together 
by a front cross bar 25 and a rear cross bar 
26, so that the above-mentioned plates and two 

bars form a unit structure which can be readily 
renoved from the machine. 
The keyboard unit mentioned above is mounted 

on adjustable trunnions 27 (Figs. 2 and 8) by 
means of slots in the side plates 23 and 24, 
and at the front the Side plates are notched to 

55 

60. 

65 

under a considerable amount of tension, and 
therefore, as the plate (f is rocked clockwise 70 

surround a rod 29. A pair of latches 3, piv 
oted on the side frames 30 and 31, hold the key 
board in position after it has been assembled in 

, the machine on the trunnions 27 and the rod 
, 29, 

The keys 20 are guided in the top plate 2? 
and in the bottom plate 22. All of the amount 
keys are what is known in the art as flexible 
keys; that is, when a key in one bank is de 
pressed, another key in the same bank may be 
depressed, which will release the first depressed 
key, which of course must occur prior to the 
itime the machine is released. This type of key 
is very old and well known in the art. Each key 
20 is provided with the usual restoring Spring 
3. Associated with each bank of keys is a rod 
32 (Figs. 2 and 3) supported by the front, and 

rear bars 25 and 26, upon which is pivoted 
'a zero stop 33 carrying the usual bar 34 asso 
ciated with all keys in the row, so that the de 
pression of any key in the row will rock the zero 

75 stop 33 counter-clockwise (Fig. 3) to move it 
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into an ineffective position relative to the differ 
ential mechanism to be described hereinafter. 
As shown in Figs. 2 and 13, the Zero stop bar 

34 has an ear 35, which is pivoted on the rod 
32. The usual retaining bar 36 (Figs. 2 and 13) 

is also pivoted on the rod 32 to cooperate With 
the keys in the bank adjacent to the bank shown 
in Fig. 2. A torsion spring 37 operates on the 
zero stop bar 34 and the retaining bar 36 to 
hold them at all times against the sides of the 
key stems. 
The usual locking bar or detent 38 (Figs. 2 

and 3) is provided for each bank of keys, which 
in the well-known manner is noved Over a pro 
jection 39 on the depressed key by means of a 
spring-pressed bar 40 after the machine has 
been released. 
At the beginning of an operation of the na 

chine-that is, immediately after the motor has 
been released to drive the machine-the locking 
detents 38 (Figs. 2 and 3) for each bank of keys 
are rocked to positively lock all keys in either 
their depressed or undepressed positions until 
they are released near the end of the operation 
at the proger time. The locking detents, as 
mentioned above, are moved by the bar f4.0 (Fig. 
8), which is held in the position shown herein 
by a lever 4 pivoted on a stud 42 carried 
by the right side plate 24 of the key bank. A 
spring 43 normally holds the lever 14 against 
a roller 44 carried by the operating plate fo3. 
When the plate 03, is rocked counter-clockwise 
in the manner described previously, the roller 
44 is lowered, and consequently the Spring 43 

will rock the lever 4 clockwise, whereupon a 
spring (not shown) will move the bar 4 to rock 
the locking detents 38 to lock all keys in their 
depressed and undepressed positions. 
There is an interlocking means controlled by 

the bar 40 to prevent the drive shafts 76 and 00 
from operating shortly after their initial move 
ments, in case any amount key 20 is only par 
tially depressed. This means comprises a lever 
90 (Fig. 8) pivoted on the side frame 3 by a 
screw stud 9. An arm 92 of the lever 90 is nor 
mally held against the roller f44 by a spring 93, 
and a finger 94 of the lever is just above a lug 
95 on the bar 40. When a key 20 is fully de 
pressed, the lug 95 moves out from under the 
finger 94, and, when the roller 44 is moved down 
by the plate iO3, spring 93 moves the lever 90 
counter-clockwise, whereupon the finger moves 
down alongside the lug 95, and at the same time 
a node 96 on the lever is moved out of the path 
of a block 9 on the plate 103. The plate 03 can 
then make its full counter-clockwise movement. 
When the finger 94 is down alongside the lug 95, 
the depressed keys are also prevented from be 
ing released. The roller 44, upon return clock 
wise of the plate 103, rocks the lever 90 to raise 
the finger 94 above the lug 95, and then the bar 
40 can be restored to normal position by the lever 
4 contacting the end of the bar, which is bev 

eled for that purpose. 
The left end of the lever 4 carries the usual 

by-pass pawl 45, which cooperates with a stud 
46 on a key release lever 47, which has a bail 
f48 pivoted to the side plates 23 and 24 of the 
key frame. This bail 48 is forked to project 
between the bars 34 of the zero stop pawls f33 
and the retaining detents 36, so that, when the 
arm 47 is rocked clockwise by the pawl 45, the 
zero Stops 33 will be moved counter-clockwise 
(FigS. 3 and 13) and the retaining detent bars 
36 will be moved clockwise, so that any key 
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which has been depressed during the operation 
of the machine will be released. 
The pawl 45, being attached to the lever 4f, 

by-passes the stud 46 as the lever 4 is moved 
clockwise by the spring 43 when the roller 44 
is moved downwardly. Near the end of the op 
eration, as the roller 44 rises as the drive plate 
03 is rocked clockwise to its normal position, 

the roller 44 contacts the lever 4 and rocks it 
counter-clockwise, whereupon the pawl. 5, 
through its contact with the stud 46, rocks the 
key release lever 47 and its associated bail 48 
to release all depressed keys near the end of the 
Operation of the machine. 

Repeat mechanism 
At times it may be desirable to have repeat op 

erations, and therefore the machine is provided 
with the usual repeat lever 49 (Figs. 1 and 8), 
which is pivoted on a stud 50 carried by the 
right side plate 24, as shown in Fig. 8. Secured 
to the repeat lever 49 is the usual alining plate 
f5, which cooperates with a stud 52 in a spring 
drawn arm 53 pivoted on the stud 42. 
When it is desired to prevent the release of any 

depressed key 20 by the lever 4 at the end of 
the operation of the machine, the repeat lever 
49 (Fig. 8) is moved clockwise, whereupon a 

Surface 54 of the aining plate 5 is moved di 
rectly above a stud 55 on the lever 4 , so that, 
wnen the roilet i is is moved out of the path of 
the lever 4, the spring 43 will move the lever 
f4 a shorter distance than usual because the 
stud 55 will contact the surface f 54 of the alin 
ing plate 5t, which holds the by-pass pawl 45 
below the stud f46. Consequently, when the 
lever 4 is rocked counter-clockwise by the roll 
er 44 near the end of the operation of the ma 
chine, the pawl 45 being below the stud 46, 
there will be no movement of the key release lever 
47 and its bail 48, and therefore any key which 
has been depressed at the beginning of the op 
eration of the machine will remain depressed for 
a Subsequent operation of the machine whenever 
the repeat lever 49 has been moved clockwise 
from that position, shown in Fig. 8. 

Control key bank 
As mentioned above, the machine is provided 

With a Special control bank, which in the pres 
ent, invention is mounted to the right of the reg 
ular keyboard and on the outside of the right 
hand Side fraine 3f, so that the keys and bars of 
this Special control bank project through the 
right Side 48 of the machine casing. 

All of the keys or bars of this special control 
bank are motorized keys; that is, when depressed 
they will operate mechanism to release the mo 
to so that the machine will go through its op 
eration without the necessity of depressing a 
Special motor bar. This is true in connection 
with all keys except the correction key. 

Referring now to Figs. 1 and 6, the keys of 
this control bank are as follows: a correction key 
60, marked “C,' is the first key in the bank. 

Next, there is a bar 6 having thereon a plus 
Sign near its top, and at the front end of the bar 
are the words "Sub total.’ The next key 62 is 
a Subtract key and is marked with a subtract 
sign. Key 63 is the non-add key and is so 
marked. Key 64 is the total key and bears the 
inscription "Total.' 

All of these keys 60 to 64 are provided with 
keystems 65 to f69, respectively, which have 
slots to Surround studs 70 mounted in a key 
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frame T supported on two studs, 72 carried by 
the right side frame 3. By means of the studs 
170, all of the keys 60 to 64 inclusive are guided 
and supported on the special key frame . 
Each of the keys has the usual restoring Spring 
f3. 

Correction key 
The correction key 60 carries a stud 14, which 

engages the lower arm of a bell crank 15 (Figs. 
6, 8, and 17) pivoted on a stud 76 carried by the 
frame 7 . The upper arm of the bell crank 75 
cooperates with a stud 71 on the key release 
lever 47, previously described. This bell crank 
75 is held against the stud f14 by a Spring 78. 
When the correction key 60 is depressed, the stud 
4 rocks the bell crank 75 counter-clockwise, 

whereupon its upper arm, through the stud ill, 
rocks the key release lever 47 and its associated 
bail 48, thus releasing any and all keys which 
have been depressed, if this key 60 is depressed 
before any of the keys 6 to 64 inclusive. 

Key interlocks 
As a matter of fact, the key f60 cannot be de 

pressed after the depression of any one of the 
keys 6 to 64, due to a plate 79 (Fig. 6), which 
cooperates with a stud 80 in the correction key 
stem 65. There is a stud 8 in the key stems 
66, 67, and 68, which cooperate with plates 
18, 82, and 83. The plates 79 to 83 form 
what is known in the art as a crowding key lock, 
thus preventing the depression of any one of the 
keys 60 to 64, when any other one of them has 
been fully depressed. These crowding key lock 
plates T 9, 8i, 82, and 83 are slidably mounted 
on studs (84 carried by the key frame ill. 
Pivoted on the left-hand one of the studs 84, 

which supports the plate 83, is an arm 185 hav 
ing a slot surrounding the stud 80 on the total 
key stem, 69. The arm 85 also has an extension 
87, which carries a stud 86, which cooperates 
with the plate 83 in the same manner that the 
studs 80 of the key stems 65 to 68 cooperate 
with associated plates, 79, 8, or 82. In other 
words, when the total key f64 is depressed, the 
arm 85 is rocked clockwise, whereupon the stud 
86 moves the plate 83 to the left and at the 
same time moves the plates 82, 8, and 79 to 
the left, so that none of the keys 60 to 63 in 
clusive can be depressed whenever the key 64 is depressed. 
For example, when the subtract key 62 is de 

pressed, its stud 89 forces itself between the two 
plates 3 and 82, thus forcing the plate 83 
to the right to prevent depression of the key 64. 
The plate 82 prevents depression of the key 63, 
the plate 81 prevents depression of the key 61, 
and the plate 79 prevents depression of the key 
60. Thus, it can be seen that, when any of the 

keys SO to 64 is depressed, its associated stud 
80 controls the operation of the crowding key 
lock plates 19 to 83, so that only one of the keys 
60 to 64 may be depressed for any one single 

operation of the machine. 
Motor release 

As mentioned above, when any one of the keys 
6, 62, 63, or 64 is depressed, it releases the 
motor for operation. This mechanism will now 
be described with particular reference to Figs, 5, 
6, and 11. 

Pivoted on a stud 9 (Fig. 11) of the previously 
described lever 68 is a link 92 carrying a stud 
93, to which is connected the left end of a lever 
94 (Fig. 5), which is pivoted on a screw stud 95 
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mounted in the brace 32. A spring 96, stretched 
between the lever 194 and a stud on the brace 32, 
holds a right arm 97 of the lever 94 against the 
side of a lug 198 (Fig. 15) on an arm 99 pivoted 
on a stud 200 carried by the key frame T. The 
arm 97 is guided by a slot 20 in the right side 
frame 31, as shown in Fig. 8. The arm 99 is also 
held upwardly against the bottom side of the arm. 
91 by a spring 202, stretched between a flange 
203 of the arm 99 and a stud carried by the key 
frame 7. 
The spring 96 also tends to rock the lever 68 

clockwise to release the clutch pawl 63 and at the 
same time, through the stud 85, tends to rock the 
contact roller arm 86-87 clockwise to close the 
motor switch 89. 
Whenever the arm 99 is rocked clockwise (Fig. 

6), the lug i98 is moved below the path of the 
arm 97 of the lever 94, whereupon the Spring 
96 rocks the lever 94 and the arm 97 counter 

clockwise, as viewed in Fig. 5, which moves the 
link 92 toward the front of the machine (to the 
left as viewed in Fig.11), thus rocking the lever 
68 to release the clutch pawl 63 to the action of 
its spring 66 and at the same time, through the 
stud 85, rocks the arm 87 clockwise, whereupon 
the roller 88 closes the motor switch 89 to release 
the motor for operation, so that the shaft 6i 
may be rotated, and, through the mechanism 
shown in Figs. 11 and 12, drives the rear drive 
shaft 76 in the manner previously described. 
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During the clockwise movement of the lever 65 
in the manner previously described, it will be re 
called that its cam 83, by contacting the roller 
84 of the lever 68, rocks, the lever 68 counter 
clockwise back to normal position, which at the 
same time moves the link 92 to the right, as 
viewed in Fig. 11, thus rocking the lever 94 and 
the arm 97 clockwise to bring the arm 97 into 
the position shown in Figs. 6 and 15, wherein it 
lies to the left of the lug 98 on the arm 99, in 
which position it is locked, as the spring 202 will 
rock the arm 99 counter-clockwise just as soon 
as the arm 97 moves to the left (Fig. 15) off the 
top of the lug 98, the parts then being in their 
normal positions. ; : 
The means for rocking the arm i99 clockwise 

in the manner just described, to release the ma 
chine for operation under control of the keys 6 f, 
f62, 63, and 64, will now be described, referring to Fig. 6. 
When the add and sub-total bar 16i is de 

pressed, a finger 2.0 thereon engages a stud 2 
on the arm 99, and continued depression of the 
bar 6, through the finger 2 t0 and the stud 2 , 
rocks the arm f 99 clockwise to release the arm 97 
from the lug 98 for the purpose described previ 
ously, . . . . . . 
Whenever the machine is being used for adding 

operations, the bar 6 is depressed and immedi 
ately released, whereupon the inachine is driven 
through one complete cycle of operation by the 
motor 60. 

However, when it is desired to make a sub-total Operation following an item-entering operation, 
there is means, to be described hereinafter, which 
will cause the machine to go through two com 
plete machine cycles following the item-entering 
cycle to complete the sub-total operation when 
the bar 6 is depressed and held depressed until 
after the item-entering cycle has been completed. 
This will cause the machine to take a sub-total 
from the totalizer to be described hereinafter and 
to print that sub-total on a tape which will also 
be described later, . . . . . . . . - - - - 
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In other words, if a series of items is to be ens. 

tered and it is desired to obtain the sub-total 
therefrom, as each item is set up on the keyboard 
by depression of the amount keys 20 and the bar 
f6 is depressed to release the motor for each 
item, each of the several items will be successively 
added into the totalizer. When the last item is 
about to be entered, the operator sets this item up 
on the keyboard and depresses the key 61, hold 
ing it depressed through the cycle of operation 
wherein the amount, according to that repre 
sented by the depressed keys, is added into the 
totalizer, which causes an immediate two-ma 
chine-cycle operation of the machine, which, due 
to other mechanism to be described hereinafter, 
under control of this key 6 will cause the sub 
total of the several items to be printed from the 
totalizer. 
When it is desired to release the machine for a 

subtract operation-that is, to have an annount 
Set upon the keyboard subtracted from the total 
izer-the operator depresses the subtract key 62. 
The key stem 67 of this key has a finger 22, 
which also lies above the stud 2 fl of the arm 99, 
and consequently, when the key 62 is depressed, 
the finger 22, by its contact with the stud 2, 
rocks the arm 99 clockwise to remove the lug 98 
thereof from the path of the arm 97, so that the 
spring 96 may rock the lever 94 counter-clock 
wise (Fig. 5) to release the machine for, in this 
particular case, a Subtract operation. The means 
for causing an amount Set up on the keyboard to 
be subtracted will be described hereinafter. 
The means for rocking the arm 99 to release 

the machine for operation upon depression of the 
Non-Add key 63 comprises the following mecha 
nism: Pivoted on a stud 213 (Fig. 6), carried by 
the key frame 7 f, is a lever 24 having a finger 
25, which normally lies on top of the stud 2. 
of the arm 99. Pivoted to the lever 24 is a link 
26, which in turn is pivoted to a bell crank 27 
pivoted on a stud 2 8 mounted in the frame 7. 
The key stem 68 of the Non-Add key 163 has a 
stud 219 in such a position that, when the Non 
Add key 63 is depressed, the stud 219 will con 
tact and rock the bell crank 2 counter-clock 
wise, whereupon the link 2 6 rocks the lever 24 
counter-clockwise, and the finger 2 is, by its con 
tact with the stud 2, rocks the arm 99 to move 
the lug 98 out of the path of the arm 97, so that 
the motor 60 may be released to operate the ma 
chine in the manner described above. 
The means for rocking the arm 99 under con 

trol of the Total key 64 will now be described. 
Pivoted on the stud 28 is a lever 220, which is 
pivoted to an arm 22 of the lever 24. The key 
stem 69 of the Total key 64 has a finger 222 car 
rying a stud 223. When the Total key 64 is de 
pressed, the stud 223 contacts and rocks the lever 
220 clockwise, which in turn, through its con 
nection with the lever 24, rocks the lever 24 
counter-clockwise, whereupon the finger 25, by 
its contact with the stud 2, rocks the arm 99 
clockwise to release the motor for operation in the 
manner described previously. 

It might be well to state here that, whenever 
the Total key 64 is depressed, the machine will 
automatically make two machine cycles to com 
plete a total-taking operation, the first machine 
cycle being a so-called idle cycle to restore to nor 
mal position any tripped transfer devices in the 
totalizer. 
In order to have the machine then released for 

the second successive machine cycle without 
again depressing the key 64, the machine is pro 
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vided with a means for retaining the arm 99 de 
pressed, so that the arm 97 will not become 
latched behind the lug f 98 when the cam 83 re 
stores the lever 68 (Fig. 11) at the end of the first 
machine cycle of the operation, which, it will be 
recalled, moves the link 92 to the right and at the 
Same time rocks the lever 94 and the arm 97 
clockwise (Fig. 5) to bring the arm 97 into such 
position that the Spring 202 may rock the art 
99 counter-clockwise to again latch the arran, 9. 

in the position shown. However, since the arm. 
99 is retained in its depressed position by means 

to be described hereinafter, the rocking of the 
lever 94, and the arm 97 clockwise by the can 
83 through the lever 68 is merely an idle opera 
tion, and consequently the Spring 96 will again 
immediately rock said lever 94- and arm 97. 
counter-clockwise (Fig. 5) to cause the moter 60 
to drive the machine through an immediate see 
ond machine cycle. 

interlock eyeen amount keys and total key 

To prevent the total key 64 from being de 
pressed while any one of the amount keys 20 
is depressed, there is provided an interlocking 
mechanism which will now be described with par 
ticular reference to Figs. 6, 13, 14, and 17. 
Secured to the key frame 7 is a bracket 23, 

On which is pivoted an arm 232 held in the po 
isition shown in Fig. 17 by a light torsion spring 
233, which is wound around a post 234 on the 
bracket 23 and Which has one end overlying the 
airn 232 and also bent down, so that the general 
tendency of the spring 233 is to hold the arm in 
the position shown in Fig. 17, wherein a node 235 
thereon is held against a flange 236 of a bar 23 
slidably mounted in the rear of the keyboard 
frane and being glided by the side plates 23 and 
24. This bar 237 extends all the way across the 
keyboard, and adjacent each of the bars 34 of 
the Zero stops 33 there is a flange 238 (Fig. 13) 
in Such a position that, whenever the zero stop 
33 of any particular bank is rocked, the bar:23 

will be moved to the right, as viewed in Fig. 13, 
by the bar 34 on the zero stop 33. This will oc 
cur whenever a key is depressed in any key bank. 
In other words, the first key depressed, regardless 
of the denominational bank in which it is de 
pressed, or regardless of the significant value of 
that key, will move the bar 237 to the right, as 
viewed in Fig. 13. 
When this occurs, the flange 236 of the bar 

23 (Fig. 17), by its contact with the node 235 
of the arm 232, will rock the arm 232 clockwise 
against the action of the spring 233 and position a 
bent-Over finger 239 thereon immediately below 
the extension, 87 of the arm 85, which, it will be 
recalled, is connected by a slot to the pin 80 of 
the total key ster 69, and consequently, when 
this bent-over finger. 239 of the arm 232 has been 
noved beneath the extension 87 of the arm 85, 

ecomes in possible to depress the total key 
Conversely, when the total key 64 has been de 

pressed, the extension 87 of the arm 85 pre 
vents clockwise movement of the arm 232, thus 
locking the Zero stops 33 against movement from 
their normal position and preventing depression 
of the amount keys. 

Control key locks 

ASSociated with the keys 6, 62, 163, and 64 
(FigS. 6 and 17) is a device for locking the de 
pressed one of Said keys in its depressed position 
until near the end of the operation of the ma 
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chine, and at the same time preventing depres 
sion of any other of said keys when any one of 
them is depressed. 
This mechanism comprises a locking slide 250 

mounted on the previously described studs (84 on 
the key frame 7 . This slide 250 carries a stud 
25, to which is connected the upper end of a le 
ver 252 pivotally mounted on a stud 253 Supported 
by the key frame 7 . The lower end of the lever, 
252 straddles the arm i ST of the motor release le 
wer 94. Whenever this arm 97 is moved to the 
right, as viewed in Fig. 6, it rocks the lever 252 
counter-clockwise, thus moving the slide 250 to 
the left, whereupon the stud 80 of the depressed 
key | 6,62, or 63 is engaged by the horizontal 
section of a bayonet slot 254 of the slide 250, thus 
locking whichever one of the keys f6, 62, or 63 
in its depressed position. At the same time, the 
section of the slide 250 above the horizontal por 
tion of the bayonet slot, 254 is moved beneath 
the studs 80 of whichever one of the keys 6, 
62, or 63 is not depressed, thus preventing their 

depression while another one of those keys is de 
preSSed. 
This mechanism also functions in connection 

with the total key 64 through the stud 86, which 
is locked by the horizontal portion of a bayonet 
slot 255 in the right end of the slide 250. 
When the lever 94 is rocked clockwise, as 

viewed in Fig. 5, the arm 97 is again moved back 
into the position shown here, whereupon it rocks 
the lever 252 clockwise, thus moving the inter 
locking or locking slide 250 back to the position 
shown in Fig. 5, wherein any one of the keys 6 
to 64 may be depressed, so that the studs 8C 
and 83 may be moved downwardly into the ver 
tical sections of the bayonet slots 254 and 255, re 
spectively, to release the machine for operation 
in the manner described previously. 

DIFFERENTIAL MECHANISM 

The differential mechanism shown in the preS 
ent application is substantially the same as that 
shown in the above-mentioned Peters Patents 
Nos. 1386,021 and 1,386,022 and the White Pat 
ent No. 1854,875, the White patent showing the 
Subtracting control of the differential mech 
anism. 
There is one differential unit associated with 

each of the banks of amount keys 20, and, since 
they are all substantially the same except for 
minor differences which will be pointed out here 
inafter, it is thought sufficient to describe one. 
unit of this differential mechanism, which is 
shown in side elevation in Fig. 2. However, the 
complete assemblage of the differential mech 
anism is shown in Fig. 5 in plan view; that is, 
there is one unit shown for each of the amount 
banks of keys 20 which are shown in Fig.1. 
Each of the differential units consists mainly 

of a differentially adjustable lever carrying an 
actuating rack for the totalizer pinion associated 
with that particular denominational Order; a dif 
ferentially adjustable diverging lever for control 
ling printing mechanism to be described herein 
after; a stop bar pivotally mounted on the diverg 
ing lever and adapted to control its movement; 
a coupling device adapted to couple the differ 
entially adjustable lever and the diverging lever 
for movement in unison during adding opera 
tions; a subtract and control device to control 
the coupling device whereby the differentially 
adjustable lever moves one distance and the 
diverging lever moves a different distance (com 
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of ten) during subtract operations; and a posi 
tively operated restoring bail which cooperates 
with the differentially adjustable lever and the 
diverging lever to restore them to their normal 
positions to cause the amount set up on the key 
board to be either added to or subtracted from, 
as the case may be, the totalizer, to be described 
hereinafter. 

s Differential mechanism--adding 

Pivotally mounted upon a shaft 260 (Figs. 2 
and 5) supported by the side frames 30 and 3 
is an actuating lever 26. The actuating lever 
264 (see also Fig. 4) carries at its upper end the 
usual totalizer actuating rack 262, a stop plate 
263, and a carrying spring 264. The rack 262 has 
two studs 265, which are free to slide in the usual 
slots in the actuating lever 26 to provide a rela 
tive movement between the lever 26 and the rack 

, 262 when it is necessary to make a carry or trans 
fer in the totalizer, to be described hereinafter. 

Projecting forwardly from the lever 26 and 
integral thereWith is an arm 266 having a slot 26, 
into which projects a pin 268 carried by an arm. 
269 pivotally mounted on a shaft 270 supported 
by the side frames 30 and 3. 

Pivoted on the shaft 260 adjacent the rack 
lever 26 is a diverging lever 27 having a rear 
wardly extending arm 272, which is connected to 
printer mechanism to be described hereinafter. 
The diverging lever 21 also has a forwardly ex 
tending arm 273 having a slot 274, into which 
projects the previously described pin 268. This 
pin 268 normally acts, during adding Operations, 
totaling operations, and sub-totaling operations, 
to couple the actuating rack lever 26 to the 
diverging lever 27 so that they will move in uni 
SO. - 

Pivoted on a stud 275, carried by the diverging 
lever 27 f, is the usual stop bar 276, which pro 
jects forwardly beneath all of the amount keys 
20 in its associated bank and is guided near its 

front end in a slot in the tie plate 39. The stop 
bar: 276 is also in allinement with the zero stop 
pawl 33, as shown in Fig. 3. The stop bar 276 
is provided with the usual stop shoulders 277 to 
cooperate with the stems of the amount keys 20, 
so that a Spring 218, attached to the stop bar 
276, may differentially position the stop bar under 
control of the depressed key in the bank associ 
ated with said bar. When no key in a bank is 
depressed, then the forward end of the stop bar 
276 contacts the zero stop 33, which remains in 
the position shown in Fig. 3 when no key in its 
associated bank is depressed. 
When the stop bar 276 is moved forwardly or 

to the left, as shown in Fig. 2, by its spring 278 
differentially as determined by the key 20, which 
is depressed, the diverging lever 2 is rocked 
counter-clockwise, whereby the arm 22 thereof 
positions a type bar, to be described hereinafter, 
so that the amount corresponding to the key de 
pressed may be printed. This differential move 
ment of the diverging lever 2 is transmitted 

: through its arm 273, the coupling pin 268, and 
the arm 266 to the differentially adjustable actu 
ating lever 26, so that the actuating rack 262 
may be adjusted to the left, as viewed in Fig. 2, 
differentially an amount determined by the value 
of the key 20, which has been depressed. 
Normally the actuating lever 26 and the 

diverging lever 21 are held in the positions shown 
by a restoring bar 28i, which is secured to an 

plementary one to the other to the complement, as arm 282 (Fig.2) and an arm 283 (Fig. 18), both 
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of which are secured to the shaft 260. The arm 
283 has an integral arm. .284, to which is pivoted 
a driving pitman 285, the rear or right end of 
which, as viewed in Fig. 18, is slotted to surround 
a collar on the shaft 76. This pitman 285 car 
ries a roller 286, held by a spring 288 in contact 
with a cam 287 secured to the drive shaft 76. The 
spring 288 is connected to the arm. 284 and to a 
hook (not shown) connected to the shaft 76. 
As has been previously described, it will be re 

called that the Shaft 76 receives first a counter 
clockwise movement and then a clockwise move 
ment to its normal position. During the counter 
clockwise movement of the shaft 76, the calm 287 
is moved likewise, and the Spring 288 causes the 
roller 285 to follow a surface 289 of the cam 287, 
thus rocking the arms: 283 and 282 Counter-clock 
wise to move the bail 28? to the left, as viewed in 
Fig. 2, whereupon the spring 218 may move the 
diverging lever 27 and the actuating lever 26 
counter-clockwise different distances, depending 
upon the value of the key 20 depressed in that 
particular bank. 
To insure that the arms 282 and 283 get their 

full counter-clockwise movement, the pitman 285 
has a roller 290, which is contacted by a surface 
29 of the cam 287 should the spring 288 fail to 
rock the arms 283 and 282 their fullest extent 
counter-clockwise. 
The timing of the rocking of these arms. 282 

and 283 is so arranged that it occurs immediately 
after the totalizer, to be described hereinafter, 
is disengaged from the actuating racks 262. 
As the drive shaft. 76 is restored clockwise to 

its normal position, the cam. 287, through the 
pitman 285, rocks the arms 282 and 283 clock 
wise to their normal positions, as shown in Figs. 
2 and 18, whereupon the bail 28 positively re 
stores to normal position any and all of the 
diverging levers 21? and actuating levers 26 
which have been differentially positioned under 
control of depressed keys in their associated 
banks. 
The bail 28 carries the usual alining bar 292, 

having the usual alining notches (not shown 
herein but shown in the above-mentioned. Peters 
Patent No. 1,386,021). 
In the machine shown embodying the present 

invention, as illustrated in Fig. 1, there are eight 
banks of amount keys, and therefore there are 
eight complete sets of differential units, each 
unit including the differentially adjustable rack 
lever 26 and its rack 262 and transfer mecha 
nism, the differentially adjustable diverging lever 
27, and the stop bar 276. 

Therefore, from the above description it can 
be clearly seen that, when the rack levers 26, 
their racks 262, and the diverging lever 27 are. 
rotated counter-clockwise different distances, de 
pending upon the value of the keys 20 depressed 
in the rows associated with the particular dif 
ferential unit, the printing bars, to be described 
hereinafter, will be differentially positioned by 
the arms 272, after which the printing hammers, 
to be described hereinafter, are released to cause 
the amount so set up by the arms 272 to be 
printed upon the tape around the platen of the 
printing mechanism. 
Now, when the restoring bail 28 f is moved 

clockwise back to its normal position by the 
pitman 285 (Fig. 18), the rear edge of said bail 
contacts all of the differentially adjustable rack 
levers 26 that have been moved out of their 
normal positions under control of depressed keys, 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

16 
levers 27 f, which have been likewise differentially 
noved, and reStores then to their normal posi 
tions. The airns 22 of the diverging evers re 
Store the printing bars to their normal positions, 
and, during the clockwise movement of the rack 
level's 25 to normal position, the racks 262 add 
into their associated totalizer wheels the amounts 
corresponding to the values of the keys which 
have been depressed, 

TOTALIZER, 

The totalizer in the machine embodying the 
present invention is Substantially the same as 
that shown in the above-mentioned Peters and 
White patents, and therefore it has not been 
thought necessary to go into a full detailed de 
Scription or illustration of the same in this ap 
plication. For a full description of the totalizer 
and the carry or transfer mechanism associated 
thereWith, reference may be inad to the above 
in entioned Peters and White patents. 

In the present invention, the totalizer includes 
a totalizer wheei 300 for each of the denomina 
tional orders of amount keys 20. This wheel 
300 is turnably mounted on a totalizer shaft 30. 
Secured to each of the totalizer wheels 300 is a 
pinion 302 normally in mesh with its associated 
actuating rack 262, as shown in Fig. 2. 
The totalizer wheels 300, the pinion 302, and 

the shaft 3D are Supported by a frame consist 
ing of a pair of arms 303 and 304 (Figs. 2, 5, and 
15) connected together at their front ends by a 
rod 305 pivotally mounted on the trunnions 27 
(Fig. 2) and 28 (Fig. 8), which have been de 
scribed previously. To make the totalizer frame 
more rigid, there is another connecting rod 306, 
which is secured to the pair of arms 363 and 304. 

This frane, consisting of the arms 303 and 
304 and the rods 305 and 306, is mounted for 
rocking movement on the trunnions 2 and 28 
by means to be described hereinafter. Normally 
it is in such a position that the pinions 302 are 
in engagement with the racks 262, as shown in 
Fig. 2. The reading characters on the totalizer 
Wheels 300 are visible through an opening in a 
plate 307, which is carried by the arms 303 and 
304 So as to rock with the totalizer frame. 
The usual aliner 308 is rigidly mounted on rods 

309 and 30, carried by the machine side frames 
30 and 3, and is in such a position that, when 
the frame arms 33 and 304 are rocked to dis 
engage the pinions 32 from the racks 262, said 
pinions will automatically engage the aliner 308, 
there being one for each denominational order 
of the totalizer, to properly aline the pinions and 
totalizer wheels 360 while they are disengaged 
from the actuating racks 262. 
The direction of addition in the totalizer 

shown herein is in a counter-clockwise direction, 
as will be readily observed from the previous 
description of the differential mechanism. 

In other words, when the differential rack 262 
is moved to the left under the control of its 
spring 278, the totalizer pinions 332 at that time 
are disengaged from the racks 262. After the 
racks have been set, the pinions. 302 are again 
engaged there with, and the restoring bail 28 re 
stores the racks 262 through their supporting. 
levers 28i, thus causing the amount to be posi 
tively added into the totalizer wheels 300. It is 
thought that the above description of the total 
izer Will be sufficient in view of the illustration 
and description in the Peters and White patents 

and also contacts the edges of the diverging is above mentioned, 
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Transfer or carry mechanism 
Whenever one of the totalizer wheels 300 passes 

through zero, a carry or transfer mechanism is 
put into effect, which is fully illustrated and de 
scribed in the above-mentioned Peters patent, so 
that the wheel 300 of next higher denominational 
order will be advanced one step. The transfer 
mechanism will be briefly described. The stop 
plate 263 is secured to the rack 262 and normally 
contacts a lip 3 of a transfer lever 3i 2, as ShoWn 
in Figs. 2 and 4. 

... This transfer lever 32 has a bail 33, by means 
of which said lever 32 is pivoted on a rod 3f4 
carried by the several aliners 368. A spring 35, 
connected to the lever 32 and to a latch 36, 
holds the lever 32 up against a flange 3i on the 
latch 36. This latch 36 has a bail 38, by means 
of which said latch is pivoted on a rod 39 car 
ried by the alliners 308. 

he forward end, of the transfer lever 32 has 
a flange:3.20 in the path of movement of a trans 
fer can 32 secured to the left side of the totalizer 
Wheel 30, 
When the totalizer wheel 300 passes from 9 to 0, 

its transfer cam 32, as it is turning counter 
clockwise (Fig. 4), contacts the flange 320 and 
rocks the lever, 3f2 counter-clockwise, thus lower 
ing the lip. 3. out of the path of the plate 263, 
and, at the same time, the Spring 35 rocks the 
latch 36 counter-clockwise, whereupon the flange 
3 is moved above a shoulder 322 of the lever 
3f2 to latch the lever in its tripped position. As 
the lip 3 is is lowered, the Spring 264, moves the 
actuating rack 262, associated with the wheel 300 
of next higher order, one step to turn in a trans 
fer or carry. This one step of movement of the 
rack 262 is controlled by contact of the end of the 
plate 263 with a shoulder 323 formed up on the 
lip 3. 
As will be described hereinafter, the totalizer 

is disengaged from the racks 262 at the very be 
ginning of the machine operation by rocking the 
frame 303-304 counter-cclockwise. When this 
occurs, all tripped latches 3i 6 are restored to nor 
mal positions by the rear ends of partition plates 
324, which are in line; with and contact a finger 
325 on each of the tripped latches 36, and rock 
said latches clockwise. When the totalizer is dis 
engaged from the racks 262, they are immediately 
moved forwardly, as described above, whereupon 
the stop plates 263 are moved from above the 
lips 3f. 
isioned by the restoring of the tripped latches 3 f6, 
rock the tripped transfer levers. 3f2 clockwise to 
normal to position the shoulders 322 behind the 
flanges 37 of the latches 36 and also to posi 
tion the lips 3 directly behind the stop plates 
263. 
The racks 262 are now in proper positions ei 

ther to add into or to subtract from the totalizer 
wheels 30 any amount Set up on the keyboard. 

SUBTRACTING MECHANISM 

In the present machine, subtraction from the us 
totalizer wheels 3C0 is caused by complementary 
addition in Substantially the Same manner as 
that shown in the above-mentioned. White Pat 
ent No. 1854,875. 
The Subtracting mechanism does not in any 

Way change any of the transfer mechanism as 
Sociated with the totalizer, nor does, it require 
additional transfer mechanism, because, as above 
mentioned, subtracting is effected by complemen 
tary addition, and therefore the totalizer wheels 

Therefore the springs 315, being ten 
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300 turn in the same direction for subtracting a 
number therefrom as they do for adding a num 
ber thereto. The entire control for Subtracting 
is through the differential mechanism, and this 
control. Will now be described. Since the Sub 
tracting devices for each differential are Substan 
tially the same, the subtracting device for One 
differential unit will be described in detail. 
Secured to each of the stop bars 26 (Fig. 2) is 

a bar. 33i having a gooseneck 332 carrying a pin. 
333, which projects beneath the stop bar 26, as 
clearly shown in Fig. 5. Secured to each of the 
arms. 269 by a sleeve or hub connection is a sub 
tract stop arm .338 adapted to cooperate With the 
pin' 333. in a manner to be described hereinafter. 
A spring 335 connects the subtract stop arm 334 
With its associated diverging lever 27. 
As shown in Fig. 5, the stop arm 334 is normal 

ly out of the path of the pin 333, and consequent 
ly, when the arm 269 and is associated stop arm 
33 a)'e rocked cicckwise in adding operations, as 
has been previously described, the arm 334 passes 
by the pin 333 when this arm. 336 is rocked differ 
ent distances, under control of the stop bar 276. 
During adding operations, this is merely an idle 
imovement of the Stop arm 334. . 

flowever, during Subtraction operations, this 
arm 334 is moved to the right (Fig. 5) by means 
to be described hereinafter, to put it in the path 
of travel of the pin 333. In other words, all of 
the arms 334, their associated arms 269, and the 
shaft 2 are moved to the right. This movement 
of the arms 269 disengages their studs 268 from 
the arms 2, 3 of the diverging levers 27 f. 
The arm 334 associated, with the units order 

is normally set to the complement of ten with 
respect to the pin 333, whereby displacement of 
the rack lever 26 Will always be to the tens com 
plement of. Zero or the tens, complement of any 
number set up by the units keys f2). All the 
rest of the Stop arms 334 are normally set to the 
complement of nine. With respect to the pins. 333 
in their aSSociated denominational orders, where 
by displacement of their associated rack levers 
26 will be to the nines complement of zero or 
the nines complement of any number set up by 
the associated bank of keys 23. This simply 
means that, when nothing is subtracted from the 
unitS order, ten. Will be added thereto and cause 
a transfer or carry into the next higher denomi 
national order, with the following result: If 30 
is Subtracted from Zero, 10 will be added into the 
units Order, and 6 or the nines complexnent of 3 
Will be added in the tens order, so that the tens 
totalizer wheel will show not 6 but 7, due to a 
carry from the units order over into the tens 
order. Each of the higher denominational 
wheels. Will show. 9, because all of the arms 334 
above the units order cause, their rack levers 26 
to be displaced, nine steps when nothing is sub 
tracted, and therefore 9 will be added to these 
Wheels 300, thus showing the tens complement of 
the number on the totalizer wheels 300. In 
other words, when 30 is subtracted from nothing, 
the totalizer will show. 99999970, which repre 
Sents the tens complement of 30. 

ASSunning that the denominational order in 
Fig. 2 is other than the units order, to subtract 
3 from this denominational unit, the operator 
depresses the '3' key 20 and then depresses the 
Subtract key 62, which, by means to be de 
Scribed hereinafter, will cause the shaft 270 and 
the arm 334 to be moved so that the arm 334 
will be in the path of the pin 333. Now, when 
the bail 28 is moved to the left in the manner 
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previously described, the stop bar 276 will move 
to the left and the diverging ever 27 f will be 
moved With it a distance of three steps, under 
control of the '3' key, which has been depressed, 
because this key Will control the stopping of the 
stop bar 276 and consequently of the diverging 
lever 27, whereupon the type bar will be set to 
have '3' printed therefrom. However, since the 
coupling pin 268 has been disengaged from the 
slot 274 in the diverging lever arm 273, the arm 
269 and the stop arm 334 will be rocked in a 
clockwise direction under the influence of a 

- Spring 335, connected to the arm 334 and the 
diverging lever 27, until the stop arm 334 con 
tacts the pin 333, which in this particular in 
stance is six steps of movement, or the nines 
Complement of 3. Since the coupling pin 268 is 
'still in engagement with the slot 267 of the arm 
266 on the rack lever 26, said rack lever will be 
rocked counter-clockwise six steps under the 
control of the pin 333 and arm 334 associated 
with the stop bar 26, which has been set three 
steps under control of the '3' key 20. 

NOW, When the restoring bail 28 is restored to 
its normal position in the manner previously 
described, it can be clearly seen that 6 will be 
added into the totalizer wheel 300 associated 
With this particular denominational unit. Near 
the end of this operation, the shaft 270 and the 
arms 269 and 334 are moved to the left to their 
normal positions. 
The mechanism for shifting the shaft 27 O and 

the arms 334 and 269 from the position shown in 
Fig. 5 to the right, so as to disengage the cou 
pling pin 268 from the diverging lever arm 273, 
and at the same time move the stop arm 334 into 
the path of the subtract control pin 333, will now 
be described. To shift the shaft 270, it is neces 
sary to rock it clockwise, and this rocking of the 
shaft 270 is also under the control of the sub 
tract key 62. 

Pivotally mounted upon the shaft 270 (Figs. 5 
and 8) is a bell crank 340 carrying a roller 34 
cooperating with a finger 342 of a lever 343 piv 
oted upon a Screw stud 344 secured to the right 
side frame 3. The lever 343 carries a roller 345 
normally resting in a notch 346 of the drive 
plate 93. During each operation of the ma 
chine, whether it be an add operation or a sub 
tract operation, the operating plate 103 rocks 
the lever 343 clockwise, causing the roller 345 to 
ride on a surface 347 of the drive plate 03, with 
the result that the finger 342, through the roller 
34 , rocks the bell crank 340 clockwise. A spring 
34.8 maintains the roller 34 against the finger 
342. When the drive plate 103 returns to its nor 
mal position, so that the roller 345 is opposite 
the notch 346, the spring 348 rocks the bell crank 
340 counter-clockwise, thus rocking the lever 343 
Counter-clockwise to position the roller 345 back 
into the notch 346. 

This bell crank 340 carries a stud 350, upon 
which is pivoted a latch 35, having a finger 352 
held against a stud 353 of a lever 354, proted on 
the stud 42, by a spring 355 connected to a pin 
on the bell crank, 340 and a flange 356 on the 
latch 35. A spring 357 holds a roller 358 on the 
lever 354 normally in the position shown in Fig. 8 
in contact with the under side of a finger 359 on 
the Subtract key stem 67. Secured to the shaft 
20 is an arm 360 having a shoulder 36 adapted 
to cooperate with the flange 356 of the latch 35. 
When it is desired to subtract the number set 

up on the keyboard, the operator depresses the 
Subtract key 62, whereupon the finger 359 there 
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of, by its contact with the roller 358, rocks the 
lever 354 clockwise, thus removing the pin 353 
from the finger 352 of the latch 35, whereupon 
the spring 355 rocks the latch 35 counter-clock 
wise, moving the flange 356 beneath the shoulder 
36 of the arm 368. Consequently, when the bell 
crank 34t is rocked clockwise by the drive plate 
03 in a manner previously described, the arm 

360 and the shaft 270 will likewise receive this 
clockwise movement. . . 
When the arm 360 is coupled to the bell crank 

340 in the manner just described, to rock the 
shaft 270, an arm 362 (Fig. 11), Secured to the 
left end of the shaft 270, also receives this clock 
Wise movement. This arm 362 carries a roller 
363 engaging a cam slot 364 (Fig. 5) in a bracket 
35 secured to the left side frame 30. This can 
slot 364 is of such a shape that, when the arm 
362 is rocked clockwise, the cam slot 364, Will 
cause the shaft 20 and all the parts thereon to 
be shifted to the right, as viewed in Fig. 5, for 
the purpose of bringing the stop arms 334 in 
the paths of movement of the pins 333 and for 
the purpose of uncoupling the rack levers. 26 
from the diverging levers 2. 
Whenever the arm 36O is coupled to the bell 

crank 340 by the subtract latch 35, there is 
provided a means to restore these parts to their 
normal positions at the end of the Subtract Oper 
ation of the machine. This means includes a 
Stud 366 (Fig. 8) carried by the arm 360, which 
is engaged by a lever 36 pivoted on the Screw 
Stud 344. This lever 367 is held against the 
stud 366 by a spring 368 and has a roller 369 
normally resting in a notch 370 in the drive 
plate, O3. 
When the drive plate 103 is rocked counter 

clockwise, a surface 37 between the notches 30 
and 346 is such as to permit the stud 366 to rock 
the lever 36 counter-clockwise, while the arm 
360 is being rotated clockwise by the latch 35. 
The Surface 34 being nearer the center 00 than 
is the Surface 37, the lever 367 can be rocked 
still farther counter-clockwise as the arm 360 
continues its full clockwise movement. Near the 
end of the operation, when the drive plate 03 is 
restored to normal position, the can surface 
37 rocks the lever 367 clockwise, whereupon it, 
through the stud 366, positively rocks the arm 360 
counter-clockwise to its normal position. Assist 
this movement is a spring 372 (Fig. 11) connected 
to an arm 33, which is fast on the left end of the 
shaft 270. This arm 3T3 carries a stop plate 374 
adapted to strike a rubber bumper 35 carried by 
a bracket 36 on the side frame 30. This rubber 
bumper 375 absorbs the shock of the subtracting 
mechanism when it is restored to its home posi 
tion, and at the same time reduces the noise. 
From the above description it will be very clear 

that, whenever the subtract key 62 is depressed 
to Subtract an amount set up on the amount keys 
20, the latch 35 is released so as to couple the 
arm 360 to the driven bell crank 340 to cause the 
subtract stop arms 334 to control the differential 
mechanism whereby the amount on the keyboard 
will be Subtracted from the totalizer by a process 
Of complementary addition. 

TOTALIZER, ENGAGING MECHANISM 

AS has been previously stated, the totalizer 
pinions 302 are normally in engagement with 
the actuating racks 262, as shown in Fig. 2. 
During adding operations, the first thing that 

happenS is that the totalizer is disengaged from 
the actuators, the actuators are differentially 



2. 
positioned, the totalizer is then engaged there 
with, and the actuators are positively restored to 
their normal positions to add into the totalizer 
the, amount corresponding to the value of the 
keys depressed. 

... However, as has been mentioned above, when 
subtracting, the complementary amount is added 
into the totalizer under control of the mechanism 
described under the heading of "Subtracting 
mechanism.' 
During total-taking operations, the machine is 

put through two machine cycles, the first cycle 
being for the purpose of restoring any tripped 
transfer devices that might have been tripped 
during the preceding operation of the machine, 
and then, during the second cycle, the totalizer 
is left engaged with the actuating racks while 
the racks are moved counter-clockwise, as viewed 
in Fig. 2, so that the amount that was on the 
totalizer will be taken therefrom in the manner 
described in the above-mentioned Peters. Patent 
No. 1,386,021, and the totalizer is then disengaged 
while the actuators are restored to their normal 
positions, thus leaving the totalizer at Zero at the 
end of the operation. - - 

During sub-total-taking operations, the ma 
chine is also put through two machine cycles, 
the first of which restores any tripped transfer 
devices to normal, but during the second cycle 
the totalizer is left engaged with the actuating 
racks when they are moved to their left, so that 
the amount that was on the totalizer may be 
printed, after, which the totalizer is held engaged 
with the racks while the racks are restored to 
their normal positions, thus putting back into the 
totalizer the amount that was taken therefrom. 
The means for accomplishing the above results 
will be described under the various headings. 

First will be described the general totalizer 
engaging and disengaging mechanism. Refer 
ring particularly to Figs. 15 and 18, the arm 304 
of the totalizer frame has an integral arm 385 
carrying a roller 386, which projects into a cam 
slot 387 of a totalizer engaging lever 388 pivotally 
mounted on a stud 389 supported by the right 
side frame 3. Pivoted on the Stud 389 adjacent 
the totalizer engaging lever 388 is a lever 399 
having a pin 39 contacting a surface 392 of an 
arm 393 of the lever 388. 
The upper end of the lever 390 carries a stud 

394, upon which is pivoted a coupling pawl 395 
held in engagement with a stud 396 on the arm. 
393 by a spring 39. 
The lower end of the lever 390 has a stud 398 

engaged by a notched pitman 399, which in turn 
is pivoted to the upper end of a bell crank 400 
pivoted on a stud 4f mounted in the right side 
frame 3. 
The pitman 399 is held in engagement with the 

stud 398 against the action of a spring 402, by 
arm 403 of a bell crank 404 pivoted on a stud 405 
carried by the side frame 3. A spring 406 holds 
the arm 43 in contact with a stud 407 of an arm 
488 integral with the pitman 399. 
The bell crank 40 also carries a stud 409, 

which cooperates with a shoulder 4f0 of a toggle 
link 4 pivoted at 42 to a toggle arm 43 se 
cured to the rear drive shaft 6. This toggle arm 
43 is also connected by a stud 44 to the pre 
viously mentioned drive plate 0 . (Fig. 8) and 
has a spring 45 connected thereto, which holds 
the link 4 - against the stud 409. 

It will be recalled that the shaft 76 receives 
first a counter-clockwise movement and then a 
clockwise ... movement to its normal position. 
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When the shaft is moved counter-clockwise, the 
toggle arm 4 3 moves likewise, carrying with it 
the toggle link 4 , until the shoulder 40 con 
tacts the stud 409 and rocks the bell crank 400 
counter-clockwise until the center of the pivot 
42 passes to the left of a line from the center 
of the stud 409 to the center of the shaft, 6. 
The counter-clockwise movement of the bell 
crank 43 moves the pitman 399 to the left and 
rocks the lever 390 clockwise, whereupon the pin 
39 , through its engagement with the arm. 393, 
rocks the arm. 323 and engaging lever 388 clock 
wise, and the cam slot 387, through the roller 
386, rocks the totalizer frame 303-304 counter 
clockwise to disengage the totalizer pinions 302 
from the actuator racks 262. 

After this disengagement of the totalizer from 
the racks, 262, the racks are differentially posi 
tioned in the manner described previously. 
After they have been so positioned, and prior to 
their restoration to normal positions, the left side 
of the toggle link 4 f, as viewed in Fig. 15, strikes 
a stud 46 carried by an arm 4 integral With 
the bell crank A. .. 
This occurs as the toggle arm 43 nears the en 

of its counter-clockwise movement. As it about 
reaches the end of its counter-clockwise move 
ment, a shoulder 4f 8 of the toggle link 4 is 
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positioned beneath the stud 46 by the spring 
45, after which the clockwise movement of the 
toggle arm 43 to its normal position begins, 
Whereupon the shoulder 48, by its contact with 
the Stud 46, rocks the arm 4 and consequently 
the bell crank 400 clockwise, thus moving the 
pitman 399 to the right, which rocks the lever 
39 counter-clockwise to its normal position, 
whereupon the coupling pawl 395, through its 
engagement, with the pin 388, rocks the engaging 
lever 388 counter-clockwise to its normal posi 
tion, and the can slot 387 rocks, the totalizer 
frame 303-34, clockwise to again engage the 
totalizer pinions 302 with the actuator racks 262. 
After this engagement, the racks 262 are restored 
to their normal positions in a clockwise direc 
tion (Fig. 2) by the restoring bail 28 in a man 
ner previously described, whereupon the amount 
which was set upon the keyboard is entered into 
the totalizer. 
To positively insure that the engaging and dis 

engaging lever 388 is restored counter-clockwise 
to its full normal position, this lever carries a 
stud 49, which is normally in the position shown 
in Fig. 15. At the beginning of the counter 
clockwise movement of the shaft 76, it will be 
recalled, the main drive shaft 00 is rocked 
counter-clockwise, whereupon an arm 429, Se 
cured to the main drive shaft f OO, is moved 
counter-clockwise away from the stud 4d9 to 
allow the lever 388 to be rocked clockwise in the 
manner previously described. As the shaft (0) 
is restored clockwise to its normal position, the 
arm 420 contacts the stud 49 if the coupling 
pawl 395 should fail to rock the lever 388 counter 
clockwise to its full normal position, and posi 
tively restores said lever 388 to its normal posi 
tion. 
As viewed in Fig. 15, it can be seen that this 

arm 420 is just contacting the stud 49 in the 
normal positions of the parts, and therefore, if 
the coupling pawl 395 fully restores the lever 
388 counter-clockwise, then the arm 420 has no 
Work to do. during adding operations except to 
hold the lever 388 in its normal position once it 
is restored to that position by the coupling 
pawl 395. . . . ; 
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To assist in maintaining the totalizer engaging 
and disengaging lever 388, and consequently the 
totalizer, in their various positions of adjustment, 
the lever 388 carries a stud 43, upon which is 
pivoted an alining pawl 432 having notches 433 
and 434 cooperating with a stud 435 carried by 
the side frame 3. A spring 436 normally holds 
the notch 433 in engagement with the stud 435 
when the totalizer is in engagement With the ac 
tuators. When the lever 388 is rocked clockwise 
to disengage the totalizer from the actuators in 
the manner described above, the notch 433 is 
cammed off of the stud 435, and the notch 434 
engages the stud to hold the totalizer in its dis 
engaged position while the actuator racks 262 
are being differentially adjusted prior to adding. 
When the lever 388 is moved counter-clockwise 

to its normal position, the pawl 432 is pulled to 
the right, as viewed in Fig. 15, into the position 
shown, wherein the notch 433 again engages the 
stud 435. 
There is also an alining device associated with 

the arm 47 and the bell crank 400. The arm 4 
has notches 437 and 438, and, in the normal posi 
tions of the parts, as shown in Fig. 15, a stud 439, 
carried by an arm 440 pivoted on a stud 44 
carried by the side frame 3, is held in engage 
ment with the notch 437 by a torsion spring 442, 
to hold the bell crank 400 and the arm 47 in 
their normal positions. When the bell crank 400 
and the arm 47 are rocked counter-clockwise, 
the arm 440 is rocked so that the Stud 439 will 
bob from the notch 437 into the upper notch 
438 to hold the bell crank 400 and the arm 47 
in their moved position, which is the position 3 
in which the totalizer is disengaged from the 
actuators, and will retain it in that position un 
til the shoulder 418 of the toggle link 4 con 
tacts the Stud 46 of the arm 4 and rocks 
Said arm clockwise back to its normal position, 
at which time the Stud 439 Will again be engaged 
with the alining notch 437 of Said arm. From the 
above description it will be very clear how the 
totalizer is moved into engagement with and dis 
engaged from the actuator racks 262 for the pur 
pose of adding. 
When Subtracting, the totalizer is disengaged 

from and engaged. With the actuator racks 262 in 
exactly the Same manner and by exactly the Same 
means as has just been described for adding op 
erations. 

For total-taking operations-that is, for taking 
the total from the totalizer and leaving it clear 
at the end of the operation of the machine 
there is provided special mechanism for control 
ling the time of the engaging and disengaging 
of the totalizer by the engaging lever 388, under 
control of the total key f64. 

Totaliating control of totaliaer engaging 
mechanism. 

For a total-taking operation, it is necessary, 
as above mentioned, that the machine be put 
through two machine cycles, the first of which 
is to restore to normal any tripped transfer de 
vices which may have been tripped during the 
last preceding adding or subtracting operation. 
This first machine cycle is often referred to as an 
idle cycle. 
In many machines on the market, this first 

cycle is made by operating the So-called touch 
bar, or motor release bar, wherein the machine 
gones through an idle operation, after which it 
is necessary for the operator to then depress the 
total key to make a total. 
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However, in the present invention, all that it 

is necessary for the operator to do is to depress 
the total key 64, and the machine will automati 
cally perform a two machine cycle operation. 

Depression of the total key 64 releases the 
machine, and the totalizer, being normally in 
engagement with the actuator racks 262, as has 
been previously described, is first disengaged from 
the racks 262 on the regular adding time and is 
then later engaged with the racks 262 on adding 
time. All of this happens during the first ma 
chine cycle of the operation, during which time 
any of the previously tripped transfer devices are 
restored to their normal positions during the very 
first part of this operation. 
During this first machine cycle, the actuating 

levers 26 and the diverging levers 27 are pre 
vented from being moved in a counter-clockwise 
direction beyond the zero position due to the fact 
that the zero stops 33 (Fig. 3) are retained in 
their normal positions, thus preventing any in 
dexing movement of the stop bars 276 and Con 
sequently of the actuating levers 26 and the di 
verging levers 27. 

It is during this first machine cycle of the 
operation that the automatic means comes into 
effect for automatically releasing the machine for 
the second cycle of the operation, which will be 
a totalizing cycle to clear the totalizer and print 
the amount taken therefrom. It might be stated 
here that, near the end of the first or idle cycle, 
the total key 64 is released and restored to its 
normal position, and this is the reason for the 
automatic releasing of the machine for the sec 
ond or clearing cycle of the total-taking opera 
tion. Otherwise it would be necessary to de 
press the total key 64 again. The means for 
releasing the machine for operation upon de 
pression of the total key 64 will now be de 
Scribed. 

It will be recalled that, to release the machine 
for operation, it is necessary to rock the lever 99 
clockwise to allow the counter-clockwise move 
ment of the arm 97 (Fig. 5) under the action of 
its spring 96, all of which has been fully de 
Scribed in the early part of this application. 
When the total key 64 is depressed, its stud 

223 contacts and rocks the lever 220 clockwise, 
which in turn rocks the lever 22 counter-clock 
wise, whereupon its finger 25, through the stud 
2ff, rocks the lever 99 clockwise to release the 
arm 97 for movement toward the right (Fig. 6) 
to close the motor Switch in the manner previ 
ously described. 
During this operation, as above mentioned, 

Since none of the keys 20 are depressed, the zero 
Stops 33 are permitted to remain in their normal 
positions, so that, after the totalizer is disengaged 
from the racks 262, the springs 278 on the stop 
bars cannot move the stop bars 276 forwardly be 
yond their Zero-positions, as they do during add 
ing operations, 
During this first cycle, the pitman 399 (Fig. 15) 

is moved first to the left and then to the right, 
in the manner previously described, by the toggle 
link 4 and the toggle arm 43 to first disengage 
the totalizer from the actuator racks and then 
engage it with the actuator racks. 

Also, during this first machine cycle of the 
total-taking operation, the following mechanism 
comes into play or operation, so that the machine 
will be automatically released for the second ma 
chine cycle of a total-taking operation, during 

is which second machine cycle, and as above stated, 
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the totalizer is cleared and the amount taken 
therefrom is printed, 
By means to be described hereinafter, the bell 

crank 404 (Fig. 15) is rocked counter-clockwise 
near the end of the first machine cycle. Pivoted 
to the bell crank 404 is a link 443 having a stud 
444 engaged by a forked arm 445 pivoted on a stud 
446 carried by theside frame 3. The arm 445 has 
a pin 447 (Figs, 9 and 16) adapted to cooperate 
with a shoulder 448 of an arm 449 also pivoted 
on the stud 445. The arm 445 has a finger 450 
and the arm 449 has a finger 45 cooperating with 
a flange 452 of a latch lever 453 pivoted on a 
screw stud 454 carried by the right side plate 24 
of the keyboard. A spring 455 holds the flange 
452 normally in the position shown in Figs. 15 
and 6. 
This latch lever 453 has pivoted thereon, at 456, 

a by-pass pawl 457 normally held, by a Spring 459, i. 
20 against a bent-over fingei 458 on the ever 453. 

By-pass pawl 457 has a flange 460 normally in 
the path of the previously described stud 44 on 
the drive plate 03. When this plate 03 is rocked 
counter-clockwise, as previously described, the 
stud f44 strikes the upper edge of the flange 460 
and rocks the by-pass pawl 457 clockwise against 
the action of its spring 459 without in any way 
moving the lever 453. 
When the bell crank 404 is moved counter 

clockwise, as above mentioned, at substantially 
the end of the first machine cycle, by means to be 
described hereinafter, it rocks the arm 445 
counter-clockwise (Fig.S. 15 and 6) to move the 
finger 450 below the flange 452 of the latch lever 
453. At the same time, the pin 447 rocks the arm 
449 to move its finger 45 also below the flange 
452. When both fingers 450 and 45 are below 
the flange 452, the spring 455 rocks, the latch 
lever 453 counter-clockwise, thus latching the 
arms 445 and 449 in their moved positions at the 
end of the first machine cycle. 
When the total key 64 was depressed, it will 

be recalled, the lever 99 was rocked clockwise, 
thus lowering the lug 98 below the path of move 
ment of the arm 97, and that the arm 97 was 
then immediately moved to the right (Fig. 15) on 
top of the lug 98. The counter-clockwise move 
ment of the latch lever 453, described above, 
causes an arm 46, integral therewith, to move 
down on top of the flange 23 on the lever 99, 
and hold the lever 99 in the moved or motor 
releasing position at the end of the first machine 
cycle, and consequently the arm f97, after being 
restored near the end of the first machine cycle, 
is immediately noved back to the right over the 
lug 98, to cause the motor to be released for an 
immediate second machine cycle of a total-taking 
operation. Therefore, even though the total key 
64 is released by the lever 252 (Fig. 6) when the 
arm 97 is moved to the left (Fig. 15), in the 
manner described previously, the immediate 
movement of the arm (97 to the right locks the 
total key 64, by the lever 252 and the bar 250, 
but, as stated above, the motor is released to cause 
the second machine cycle. 

During this second machine cycle of the tota 
taking operation, as the stud 44 is moved down, 
it again by-passes the pawl 457, but, upon the re 
turn upward movement of the stud 44, it, through 
its contact with the flange 460, rocks the lever 
453 clockwise to its normal position, after which 
the bell crank 404 is released, by means to be de 
scribed hereinafter, to be returned to its normal 
position by the spring 406, whereupon the finger 
451 holds the latch lever 453 in the position shown 
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in Figs. 15 and 16. At the same time, the arm 449 
is restored to its Fig. 16 position by means of a 
Stud 462 on the arm 449, which is contacted by 
the upper edge of the arm 445 while this arm is 
being returned to its original position. 
The means for rocking the bell crank 404 

Counter-clockwise Will now be described, Pivoted 
on a rod 46 (Figs. 7 and 15), which rod is sup 
ported by the side frames 39 and 3, is a plate 
A rigidly connected by a stud 472 to a lever 473 
also pivoted on the rod 4). A screw 474 holds 
the ever 43 in position on the rod 40. Bivoted 
on a stud 468 on the plate 4 is a link 475, also 
pivoted to the bell crank 494. When plate 4 
is rocked clockwise (Fig. 5) in a total-taking op 
eration in a manner to be described later herein, 
the stud 469 thereon will move in an arcuate path. 
about the rod 47 and will case the link 45 
to be given an upward movement, which rocks 
the bell crank 4 countC-clockwise. As the link 
475 is given its upward movement, its upper end 
Will move to the left from the position shown in 
Fig. 15. 
The lever 3 carries a stud 46, adapted to be 

engaged by a shoulder 47 (Figs. 6, 8 and 14) of an 
arm 48 freely pivoted on a stud T9 carried by 
an arm 480, which in turn is pivoted on a stud 
48 carried by the side frame 3. This arm 480 
has a spring 482 attached thereto, which nor 
mally holds a surface. 483 of the arrn against a 
roller 484 carried by the previously described op 
erating link 02. 

Also pivotally mounted on the stud 49 ad-. 
jacent the arm 48 is another arm 485 having 
a pin 486, to which is connected a spring 48 also 
connected to a stud on the arm 8. The pin 486 
projects through a clearance slot, 88 of the arm 
478. The Spring 487 acts as a centralizing spring; 
that is, it holds the arm 453 in the position shown 
in Figs. 6, 8, and 14, when the machine is at rest, 
and also acts as a restoring Spring to bring the 
arm 48 into this position after it has been moved 
either clockwise or counter-clockwise by means to 
be described hereinafter. 
The arm 485 has a slot 489, into which projects 

a pin 490 on a bell crank 49 pivotally mounted 
on the rod 4) adjacent the lever 473. A spring 
492 holds a pin 493 on the bell crank 49 against 
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a finger 494 of an arm 495 pivoted on a stud 496 
supported by the right side frame 3. This arm 
495 carries a roller 497 adapted to be contacted . 
by a finger 498 of the total key stem S9 (Fig. 6). 
When the total key 64 is depressed, the finger 

498 rocks the arm 495 counter-clockwise (Figs. 6 
and 8), whereupon the finger 494 rocks the bell 
crank 49 (Fig. 14) clockwise. This movement. 
of the bell crank 49, through the pin 490 and 
the slot 489, rocks the arm 485 counter-clock 
wise, whereupon the spring 487 rocks the arm 478 
counter-clockwise until a surface 499 thereof con 
tacts the Stud 46 in the ever 43. 
Now, when the link 2 (Figs. 8 and 14) is: 

moved to the left, the Spring 482 rocks the arm 
480 clockwise, which draws the arm 478 to the 
left until the shoulder 47 passes the stud 476, 
whereupon the spring 48, still under tension, 
rocks the arm B farther counter-clockwise until 
the shoulder 47 completely engages the stud 46 
on the ever 43. 
Now, as the link (2 is moved to the right to 

its normal position, the roller 484 on the link 
first contacts a finger 50 on the arm 480 and 
rocks the arm counter-clockwise until the finger 
500 is out of range from the roller, after which 
the roller, by its contact with the surface 483 of 
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the arm, completes the counter-clockwise move 
ment of the arm 480 to its normal position. Dur 
ing this return to normal of the arm 480, the 
shoulder 47, being in engagement with the stud 
476, rocks the lever 473 clockwise, which, through 
the Stud 472, rocks the plate 47 (Fig. 15) clock 
Wise, whereupon the link 475 is raised to rock the 
bell crank 404 counter-clockwise to move the link 
443 to the right to rock the arms 445 and 449 
counter-clockwise to position their fingers 450 
and 45 below the flange 452 of the latch lever 
453 in the manner and for the purpose previously 
described. 
The movement of the lever 473, the plate 47, 

and the bell crank 404, just described, takes place 
near the end of the first machine cycle of the 
total-taking operation. During the first part of 
this cycle of the total-taking operation, the toggle 
link 4 and the toggle arm 43 (Fig. 15) have 
moved the pitman 399 to the left and disengaged 
the totalizer pinions 302 from the actuator racks 
262 in the manner previously described. 

Since, during this first part of the first ma 
Chine cycle of operation, the bell crank 404 has 
not yet been moved, the toggle link 4 and the 
toggle arm 43 have returned the pitman 399 to 
its normal position, it having been held in en 
gagement with the stud 398 by the arm 403 of the 
bell crank 404, and, during such return of the 
pitman 399, the totalizer pinions 302 were again 
engaged with the actuator racks 262. However, 
during the latter part of this first machine cycle, 
the counter-clockwise movement of the bell crank 
404 moves its arm 403 away from the stud 40 in 
the arm 408 of the pitman 399, and the spring 
402 rocks the pitman clockwise around its pivot 
point on the bell crank 400, so that, when the 
pitman is moved to the left during the first part 
of the second machine cycle of the total-taking 
Operation, said pitman, being disengaged from the 
stud 398, will simply move idly and will not dis 
engage the totalizer pinions 302 from the actu 
ator racks 262, and therefore, when at this time 
the stop bars 276 are permitted to move to the 
left to rock the rack levers 26 and the diverging 
levers 27 counter-clockwise, the racks 262 will 
clear the totalizers; that is, reversely rotate the 
wheels 300 until they reach their zero positions. 
Such Zero positions are arrived at when surface 
50 of the transfer cam 32 strikes the right side 
of the flange 320 (Fig. 4) of the transfer lever 
32. 
The stop bars 276 can move as above mentioned 

due to the fact that the zero stops 33 (Fig. 3) 
have been moved away from in front of the stop 
bars 276 during this part of the second machine 
cycle. The control of the zero stops 33 during 
this total-taking operation, consisting of two ma 
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chine cycles, will be explained hereinafter. While 
the diverging levers 27 are being rocked counter 
clockwise at the time the totalizer is being cleared, 
the arms 272 of the diverging levers set the type 
bars, to be described hereinafter, in accordance 
with the amount which was taken from the total 
izer, after which that amount, which in the pres 
ent case is the total amount, will be printed by 
means to be described later. 
The clockwise movement of the pitman 399 by 

the spring 402, at the time mentioned above, was 
not completed due to the fact that, at the time 
this pitman 399 was moved to the left, a surface 
5 of the pitman came into contact with a stud 
5 f2 on the restoring bail lever 284 (Fig. 18), which 
prevented the full clockwise movement of the pit 
man 399 by the spring 402. Therefore, the first 
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movement of the pitman 399 to the left during 
the Second machine cycle is an idle movement, as 
above mentioned. 

However, as this lever 284 is moved counter 
clockwise shortly after the beginning of the sec 
ond machine cycle of operation, the stud 52 foll 
lows along the surface 5 of the pitman 399 un 
till it passes the end thereof, at which time the 
spring 402 will rock the pitman 399 farther in a 
clockwise direction around its pivotal point on 
the bell crank 400 and cause a notch 53 in said: 
pitman to engage a stud 54 on the lever 390. 
This occurs after the shoulder 40 (Fig. 15). of: 
the toggle link 4 has left the stud 409 of the bel. 
Crank 400 and prior to the time the shoulder 48 
has engaged the stud 46. Now, when the shoul 
der 48 does engage the stud 46 and rock the: 
arm 47 and the bell crank 400 clockwise to nor 
mal position during the second machine cycle of 
the total-taking operation, the pitman 399 is: 
moved to the right, and, due to the fact that the 
notch 53 at this time is in engagement with the 
Stud 54 of the lever 390, said ever will be rocked 
clockwise, and its pin 39 f, by its contact with the 
arm 393 of the engaging lever 388, will rock the 
engaging lever 388 clockwise to disengage the 
totalizer pinions 302 from the racks 262. There: 
fore, when the restoring bail 28 (Fig. 2) is moved 
to the right to restore the rack levers 26 to their 
normal positions, the amount which was taken 
from the totalizer wheels will not be put back: 
thereon, but the totalizer will be left in its cleared 
or Zero position. Now, near the end of the sec 
Ond machine cycle, and after the racks 262 have 
been restored, the arm 420 (Fig. 15) strikes the 
stud 49 on the totalizer engaging lever 388 and 
rocks the said ever counter-clockwise to its nor 
mal position, whereupon its can slot 387 again 
engages the totalizer pinions 302 with the racks 
262. : 

By this time, the bell crank 400 has restored 
the pitman 399 to the right, after which the bell 
crank 404 is rocked clockwise to its normal posi 
tion, by the spring 406 after the stud 44 has 

4 rocked the latch lever 453 counter-clockwise by: 
its cooperation with the flange 460 of the by-pass 
paW1. Such clockwise movement of the bellcrank 
404 causes its arm 403 to contact the Stud 40 - 
of the pitman 399 and rock the pitman counter 
clockwise around its pivot point on the bell crank 
400 to again engage said pitman with the stud 
398 (Fig. 8) of the lever 390, which is the nor 
mal position of the parts. 

It Will be recalled that, near the end of the 
first machine cycle, the shoulder 477 (Figs, 8 and 
14) of the arm 48 rocks the lever 43 clock. . 
wise as the roller 484 rocks the arm 480 counter 
clockwise near the end of the first machine cycle. , 
At the beginning of the Second machine cycle, the 
roller 484 is again moved away from the arm 480, 
and the spring 482 rocks the arm 480 clockwise, 
whereupon a finger 55 thereon contacts a flange 
56 of a finger 57 on the interlocking arm 232,' 
thus stopping the arm 480. The flange 56 is, at 
this time, in position to intercept the finger 55, 
since the arm 232 has been rocked clockwise, as 
seen in Fig. 17, due to movement of the zero stops 
33 away from normal position. This short 

clockwise movement of the arm 480 is sufficient 
to draw the arm 478 to the left, so that the shoul 
der 477 is released from the stud 476, whereupon 
the spring 487 again centralizes the arm 478; 
that is, disengages the shoulder 477 from the stud 
476. Therefore, as the link I O2 is restored to the 
right to its normal position during the second 
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machine cycle of the tota-taking operation, the 
roller 484 restores the arm.480, which moves the 
arms 478 and 485 back to their normal positions. 
To insure that the subtract latch 35A (Fig. 8) 

does not become latched during total-taking op 
erations or during sub-total-taking operations, 
later described, a block 543 fastened to the link 
443 has a finger 50 (Figs. 5, 8, and 9), which 
contacts the finger 352 of the latch 35 and rocks 
the latter slightly clockwise when the link 443 
(Fig. 15) is moved by the bell crank 404. There 
fore, when the arm 340 is rocked clockwise, the 
finger 59 having rocked the latch 35 clockwise, 
said latch cannot engage the shoulder 36f When 
the finger 352 is moved away from the stud 353 
during total and sub-total operations. 

Control of aero stops during total-taking 
Operation 

During the first machine cycle of the total 
taking operation, when the arm 430 is rocked 
counter-clockwise by the roller 484, as above de 
scribed, it will be recalled that the arm 480 rocks 
the lever 473 and the plate 471 (Fig. 15) clock 
wise, thus rocking the bell crank 404 counter 
clockwise. There is means, to be described here 
inafter, connected to this bell crank for moving 
the zero stops 33 out of the path of the stop bars 
26. This, as already explained, involves clock 
wise movement of arm 232, as seen in Fig. 17, 
and, since this occurs at substantially the same 
time that the arm 480 is being rocked counter 
clockwise, in order to prevent any interference 
between the finger 57 on arm 232 and the finger 
55 on the arm 480, the finger 5 has a beveled 
surface 518 (Figs. 14 and 17) and the finger 5: 5 
has a beveled surface 5 ft) facing the surface 518. 
The control of the zero stop pawls 33 during 

the first machine cycle and during the second 
machine cycle of a total-taking operation will 
OW be described. 
The previously described link 443 (Figs. 15 

and 17) has a slot 53, into which projects a 
stud 532 on a lever 533 (Figs. 8, 15, and 17) 
pivoted on a stud 534 supported by the right 
side frame 3. The lever 533 normally contacts 
the pin 77 in the previously 
lease lever 47. 

Pivoted to the bell crank 404 (Fig. 15) and 
lying alongside the link 443 (Figs. 9, 15, and 17) 

the stud 532. The link 535 has a finger 53 
normally engaged by a bent-over finger 538 of 
a lever 539 pivoted on a stud 54 on the side 
frame 3. 

by the spring 406, with the lever 533 against 
a stop pin 54 on the machine frame 3. The 
upper end of the lever 539 is in the path of 
movement of the stud 44 on the drive plate (3. 
At about the middle of the first machine cycle 

of a total-taking operation, and when the stud 
A contacts the lever 539, it raises the forward 
end of the link 535 and disengages the notch 
536 of the link 535 from the stud 532 and then, 
as the stud 44 returns upwardly, the link 535 
will be moved downwardly to again engage the 
notch 536 with the stud 532 under the influence 
of a spring 542 mounted on a plate 543 secured 70 

the top of the link 535, as is clearly shown in 
Figs. 9 and 17. This up-and-down movement: 

to the link 443, the end of which spring overlies 

described key re. 

The parts just described, including 5; 
the link 443, are held in their normal positions: 
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is a link 535 having a notch 536, which engages 

5 5 

of the link 535 during the first part of the first 
machine cycle of the total-taking operation is 
an idle movement, and, since the key release 5 

30 
lever 47 is not moved by the lever 533 at this 
time, the Zero stop pawls 33 will be left in 
their normal positions, shown in Fig. 3, which 
is in front of the stop arms 276; consequently, 
While the totalizer is being disengaged from 
the racks 262 and again engaged therewith, the 
Stop bars 276, and consequently the racks 262, 
cannot move during this part of the first machine 
cycle of the total-taking operation, beyond their 
Zero positions. 
Near the end of the first machine cycle, when 

the bell crank 404 is rocked counter-clockwise 
in the Inanner described above, the link 535, 
being in engagement with the stud 532, will be 
moved to the right, along with the link 443, and 
COnSequently Will rock the bell crank 533 coun 
ter-clockwise, which in turn will rock the key 
release lever 47 clockwise and, through the 
mechanism previously described, rock the Zero 
Stop leverS 33 counter-clockwise, as viewed in 
Fig. 3, to remove them from in front of the stop 
bars 276. At the same time, the interlocking 
arm 232, which is connected to the zero stop 
bars 34 by means of the flanges 238 (Fig. 13) 
will be moved clockwise, as viewed in Fig. 17, 
and thereby block the arm 48 in the first part 
Of the Second cycle. 
NoW, during the first part of the second ma 

chine cycle of a total-taking operation, the racks 
262 may be moved forwardly until the surfaces 
50 of the transfer cams 32 strike the transfer 
lip 32, which brings the totalizer Wheels 39 
to their Zero positions. At this time, of course, 
the stop bars 276 are moved forwardly, and the 
diverging levers 27, through their integral arms 
272, Will Set the type according to the amount 
that Was taken from the totalizer. 

It Will be recalled that the bell crank 44 and 
the links 535 and 443 are latched in their moved 
positions by the latch lever 453 during the first 
part of the Second machine cycle, and, while 
they are So latched, and near the middle of 
the Second machine cycle, the stud 44, through 
the lever 539, again raises the link 535 to dis 
engage its notch 536 from the stud 532, at Which 
time the springs 37 on the zero stop bars 34 
(Fig. 2) at once restore the Zero stops 33 to 
their normal positions and consequently rock 
the key release lever 47 counter-clock Wise, 
which rocks the lever 533 clockwise, whereupon 
the Stud 532 at this time moves to the left in 
the Slot 53 in the link 43, which is at this time 
being held by the atch 453. 
This release of the Zero stop pawis 33 at 

this particular time permits them, under the 
influence of their springs 37, to be engaged with 
the Straight SideS of teeth on a so-called anti 
Slam rack 544, one of which is secured to the 
side of the front of each of the stop bars 27 S, 
as viewed in Figs. 2 and 5. This is to prevent 
the stop bars 26 and their associated diverging 
levers 27? and type bars, to be described later, 
from being Suddenly moved under the influence 
of the SpringS 28, after the totalizer has been 
cleared and while the pinions 302 thereof are 
disengaged from the racks 262. The particular 
ones of the teeth on the anti-slam racks 544, 
which are engaged by the zero stop pawis 33, 
is dependent upon the amount which was upon 
the totalizer, because the stop bars 276, in order 
to clear the totalizer, are moved differentially 
forwardly, or to the left, as viewed in Fig. 2, 
an amount proportionate to that which is upon 
their aSSociated wheels, and consequently each . 
Zero Stop pawl 33 will engage the particular 
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tooth of the rack 544 adjacent to the one dif 
ferentially positioned opposite the pawl during 
such clearing operations. When the stop bars. 
26 are restored to normal the Zero stop pawls 
33 ratchet over the anti-slam racks 544. 
Now, near the end of the Second machine cycle 

of a total-taking operation, when the bell crank 
404 is restored to its normal position in the man 
ner previously described, both links 443 and 535 
are moved to the left (Fig. 15), the slot 53 
permitting such movement of the link 443, the 
link 535 riding on top of the stud 532 until the 
notch 536 is opposite said stud, at which time 
the spring 542 lowers the front end of the link 
and the notch 536 again engages the Stud 532, So 
that the parts will be in their normal positions, 
shown in Fig. 15, at the end of the Second na 
chine cycle of the total-taking operation. 
Sub-totalizing control of totaliaer engaging 

mechanism, 

The means for controlling the totalizer en 
gaging and disengaging mechanism, for the pur 
pose of making a Sub-total operation, will now 
be described. 
As is well known in the art, the only difference 

between a total and a sub-total is that, in mak 
ing a total-taking operation, the totalizer is left 
clear or at Zero at the end of Such operation, 
whereas in a sub-total-taking operation the total 
izer is cleared, the amount taken therefrom is 
printed, and that amount is then put back into 
the totalizer So that at the end of this sub-total 
taking operation the totalizer still has in it the 
amount which it had at the beginning of this 
Sub-total-taking Operation. 
The item key f6, which, it will be recalled, 

is depressed to release the machine to enter items 
into the totalizer and to print them, may alsb 
be used by the operator, when desirable, as a 
Sub-total key, Simply by holding down on this 
key f6f all through the operation in which the 
last item is entered. The key 6 then releases 
the machine for an immediate, subsequent sub 
total-taking operation. This sub-total-taking 
operation consists of two machine cycles, the 
same as the total-taking operation, the difference 
being in the changing of the timing of the en 
gaging of the totalizer pinions 302 with the 
racks 262. 

During the first machine cycle of the sub 
total-taking operation, the totalizer is disengaged 
from the actuating racks and again engaged 
with the actuating racks in the same manner 
and by the same means as during adding opera 
tions. 
of a sub-total operation, the totalizer is left en 
gaged with the racks 262, the racks are moved 
forwardly the Same as during a total-taking 
Operation, and then, instead of disengaging the 
totalizer from the racks 262 after the amount 
has been taken therefron, the totalizer is caused 
to remain in engagement with the racks 262, 
So that, when they are restored to their normal 
positions during the second machine cycle of 
the Sub-total-taking operation, the amount 
which was taken from the totalizer is put back 
into the totalizer by the racks 262. This means 
that there is a change in the timing of the rock 
ing of the engaging lever 388 (Fig. 15). 
Surrounding a pin near the botton of the 

item and sub-total key stem 66 is the forked 
end of a bell crank 5.5, which is pivoted on a 
stud 552 carried by the key frame T. Pivoted 
to this bell crank 5.5 is a link 5.53, which is 

However, during the second machine cycle 
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connected to a bell crank 5.54 pivoted on a stud 
555 also supported by the key frame T. A 
spring 556 is connected to the bell crank 5.54 and s 
to a slotted link 5.57, which surrounds a stud 
558 on the arm 478. This connection between 
the bell crank 5.54 and the arm 48 is a loose. 
or free connection; that is, there is positively no 
tension on the spring 556 when the parts are in , 
their normal positions (Fig. 6), as can be clearly 
seen due to the fact that the stud 558 is sub 
stantially in the center part of the slot in the 
link 5.5 r 
When the key 6 is depressed to release the . 

machine to enter an item which is set up on 
the keyboard, the machine goes through, the 
regular adding operations, as has been previously. 
described. Now, by holding the key 6f de 
pressed, it then becomes not an item releasing 
key but a sub-total releasing key. Due to the 
fact that the key f6 is held depressed, its finger 
20 holds the lever f 99 in its moved or clock 
Wise position, so that the arm 97, after being 
restored at the end of the item-entering op 
eration, will immediately be moved to the right. 
(Fig. 6) by its spring 96 to cause the motor to 
drive the machine through the first machine cycle. 
of the Sub-total-taking operation, ; : 
Whenever, the key 6 is depressed, the bell, 

crank 5.5 moves the link 5.53 to the left, which . 
rocks the bell crank 5.54 clockwise and rocks. 
the arm 478 (Figs. 6 and 8) clockwise, and a 
surface 559 of the arm 478 contacts a stud 560. 
in the lever 473. However, during adding op 
erations, it will be recalled, the operator ree. 
moves his hand from the key 6 immediately. 
after depressing it, because the mere depression , 
thereof releases the motor for operation, and 
the key spring 73 raises the key slightly, which 
is sufficient to partially restore the bell crank. 
554, thus removing some of the tension of the 
spring 556, and consequently a shoulder, 56 of . 
the arm 418 cannot get low enough to engage 
the Stud 560 when the arm 478 is moved back 
to the right to its normal position. During this, 
adding operation, the arm 48 merely moves, after. 
it is rocked slightly clockwise by the spring 556. 
and the link 5.57, to the left and then back to 
the right again, and the centralizing spring 48. 
rocks the arm 478 back to its normal position, 
so that, as above mentioned, the shoulder 56 - 
cannot engage the stud 560. 
This movement of the arm 478 to the left. 

during this adding operation immediately pre 
ceding the sub-total operation is caused by the , 

is spring-drawn arm 480 when the roller 484 (Fig. 
8) is moved away from the arm 480, as pre 
viously described. Since the bar 23, is moved 
to the right (Fig. 13), the arm 232 is rocked 
clockwise (Fig. 17); thus moving the flange 56 
in the path of the finger 55. Consequently, ... 
the arm 480 is prevented from moving its full 
distance under action of its spring 482, and 
therefore the arm 478 is also moved only a short 
distance to the left (Fig. 14). r 
The key 6 is held depressed all through an : 

item operation, when it is desired to take a sub 
total immediately thereafter, and is held de 
pressed long enough in the first machine cycle: 
of the Sub-total operation for the spring 556 to 

) rock the arm 478 fully in a clockwise direction : 
after it has been moved to the left its full dis-": 
tance by the arrin 480 (Fig. 8) in the manner 
previously described. Full movement of arm 480 . 
can take place at this time because the amountry 

5 keys are restored to their undepressed positions : 
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at the end of the preceding addition operation 
and the flange 516 is therefore no longer in 
position to obstruct the movement of the finger 
55. Then, upon the return to the right of the 
arm 478 in its moved clockwise position, the 
shoulder" 56 engages the stud 56 and rocks 
the lever 473 and the plate 4 in a counter..." 
clockwise direction near the end of this first. 
machine cycle of the Sub-total operation. 
During this first machine cycle of the sub 

total-taking operation, the engaging lever 338 
will be rocked, by the pitman 399 (Fig. 15), first 
clockWise to disengage the totalizer pinions 32. 
from the racks 262 and then clockwise to agairi 
engage those pinions with Said racis. As the 
totalizer is disengaged, any and all tripped trans 
fer devices are restored to norra, just as during 
the first machine cycle of the previously de 
Scribed total-taking operation. 
When the plate 47 is rocked counter-clock 

Wise near the end of the first machie cycle 
of the sub-total operation as above described, 
it will cause the stud 469 to move about the 
Stud 470 in an arcuate path to the right from 
the position shown in Fig. 15. This movement 
of the stud 469 will cause the link475 to move 
upWardly and rock tie bell crashk 4 counter. 
clockwise, and Will cause the upper end of the 
link. 475 to move to the right (Fig...i.5). to place 
a roller 562, carried by the upper end of the 
link 45, in a position to engage the pitman 
399 when the pitman is released by the counter 
clockWise movement of the bell crank 44. 
The roler 562, is . So, located on the link 45 

that, when the link has moved the roller to: 
the right in a Sub-total operation, the roller . 
Will be in a position to allow the spring 492: to 
move the pitman out of engagement, with the 
stud 398: but will not allow the pitman to be 
moved far enough for the notch-513 therein 
to engage the stud:54, 
Now, at the beginning of the second machine 

cycle of the subtotal operation, when the pit 
mal 398:is moved to the left (Fig.15) by the bel 
crank. 480, the totalizer engaging, lever: 388 is: i: 
not rocked, and consequently, the totalizer pinions, 
382 remain... engaged with... the racks. 252. While; 
they are moved forwardly to::clear the totalize. 
and set the 'diverging evers: 2 differentially 
accordingly...The printer, described...: later, is: 
then operated to print each sub-total. 

Now, the bell, crank 40 restores, the pitman. 
399 to normal, and, as the roller 562; prevents. 
the notch is f. the pit?ynan from engaging...the 
Stud 54 in the lever .390, there is...no movement. 
of the: ever: 3:33 dig tag. retis' noverert. 
of the pitman 399, so that, at the end of the 
second machine. cycle of the sub-totali opera 
tion, the totalizer is still in engagement. With. 
theiracks. 262. Then the restoring...bail-28 re 
Stores... thei. rack leverS.ii.255, thus... adding oac. 
into the totalizer the amount taken therefrom, 
which has just been a printed. The diverging: 
levers 2 are also restored, as previously de-i 
scribed. Also during the secoach Yachine-cy:le, 
the latch 453 is released from the fingers 450 
and 45, thus permitting the bell: crank. 404 to: 
be: restored, to normal in the Sanae. Inanner, a Si 
described in connection with the total-taking 
operation, 

Ouring this sub-total operation, and at the 
beginnings of the second machine cycle thereof, 
the spring 482 recks the arm 480i clockwise until 
it is stopped by the flange 56(Fig. 14); as duri. 
ing: the second machine cycle of the total-tak 
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ing operation, explained above. This short 
movement of the arm 480 is Sufficient to draw. 
the arm. 478- to the left, so that the shoulder 
56 is released from the stud 56, whereupon 
the spring 487 again centralizes the arm 478; 
that is, disengages the shoulder 53 from the 
stud 583. Corsaueatly, when the link. 2 is 
restored during this second machine cycle of 
the Sub-total operation, the arms 478 and 483 
Will be restored to their normal positions. 

Also during. the above. Sub-total operation, the 
zero stop pawls 33- are controlled by the link 
535 to control the stop cars 276 and to cooperate 
With the anti-slal racks. 544 in exactly, the same: 
manner as during the previously described total-. 
taking operation, though their cooperation with 
the ariti-Slain rackS 544, is an idle operation in 
Sub-total-taking Operations, in a Simuch as the: 
totalizer Wheels are not disengaged from: the 
actuating racks at the middle of the cycle, as 
they are in the case of a total-taking operation. 

Non-add control of the totalieer 
At times, it nay be desirable to print a list 

of numbers Without adding then into the total 
izer. In order to do this, after the totalizer is 
disengaged from the actuating racks: 262, it is 
held-disengaged while the racks are moved for 
wardly with the diverging levers 2, and held. 
disengaged upon the restoration of the racklevers 
26 and the diverging levers. 22. Consequentiy, 
the amount which was set up on the keyboard 
ilay be griated by the printing ileans to be 
described later, but it will not be added into. 

Suck an: Opšiation is initiated by: 
the depression of the non-add key 63 (Figs. 1 
and 6). The mechanisms operated under the: 
control of the non-add key 63: Will now be-de 
Scribed. 

Pivotect Ora, Sud 5 carried by the sidefraine. 
3 is a lever 57 having a pin 52 lying in the 
path of the bottom end of the non-add keystem 
68 (Fig. 19). A... Stitid E3, carried by a plate: 
574 pivoted on the stud 446, is normally, held 
against the end of the lever 57 by a spring 576i 
stretched between the plate 54 and the pre 
viously described bell crank 404. The plate 574. 
is also held by the spring 55 against a pin 576. 
on a plate 57 pivoted on the stud 446. A stud 
58 carried by the plate 577 projects into a slot 
SS (Fig. 3) of tile plate l; 43, Wicit is formed 
by a finge: 333 integral with said plate 49: 
Pivoted to the plate 577 is a link 58 (Fig. 19), 
which is also pivoted to an arm 582 pivoted on 
the rod 309 adjacent the side frame 3: A Spring. 
583; normally holds a finger 584 of the arm; 582 
against a stop stud 585 carried by the-side frame 
3 said also.:3ts to hold the stild: 528 in contact 
With the finger. 580. 
Upon depression of the non-add key 63, the 

bottom end of its stem 68 contacts, the stud 
52 and rockS: the ever 5 clockwise, thus rock-, 
ing the plate 54 clockwise, and moves a finger 
586 of the plate, 514 into the path of movement. 

is of a roller 587 secured to the arm 420, which, 
it will be remembered, is fast on the drive shaft 
00. Consequently, when the arm 420 is rocked 

counter-clockwise, the roller 587 engages the up 
per surface of the finger 33 and rocks the plate 

() 5' 4 still farther clockwise, whereupon the stud 
513, by its contact with the under side of the plate 
57, rocks said plate clockwise against the ten 
sion of the spiring 583 to raise the link: 58: 
At the same time, the stud 578 rocks the arm 
449 to position the finger 45 above the path 
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of movement of the flange 452 of the latch lever 
453, thereby enabling the latch to be rocked by 
its spring 455 so as to release the motor for 
Operation. 

Just prior to this movement of the link 58, 
the pitman 399 has been moved to the left, in 
the manner previously described, to rock the 
totalizer engaging and disengaging lever 388 
clockwise to disengage the totalizer pinions 302 
from the actuating racks 262 in the manner 
previously described. This disengaging move 
ment of the totalizer has placed a finger 588 of 
the coupling pawl 395 above a stud 589 carried 
by a finger 590 integral with the link 58. There 
fore, as the link 58 is raised in the manner de 
scribed above, the stud 589 engages the finger 
588 and rocks the coupling pawl 395 counter 
clockwise to disengage it from the stud 396 of 
the engaging lever 388. 
With the coupling pawl 395 disengaged from 

the stud 396, when the pitman 399 is moved to 
the right (Fig. 15) to its normal position, it 
will merely rock the lever 390 coulnter-clockwise 
without moving the totalizer pinions 302 back 
into engagement with the actuating racks 262, 
and consequently, when these racks are restored 
to their normal positions, the amount which 
was set up on the keyboard and under which 
amount the racks 262 were differently positioned 
will not be added into the totalizer upon the 
restoration of those racks. 

However, since the diverging levers 2T were 
differentially positioned, the amount which was 
set up on the keyboard is printed before the 
diverging levers 27 are restored to their normal 
positions, Which, it Will be recalled, Occurs at 
the same time the actuating racks 262 are re 
stored to their normal positions. 
When the lever 390 is rocked counter-clock 

wise, the coupling pawl 395 is prevented from 
rocking clockwise under the action of its Spring 
397 by means of a stud 59 ? (Fig. 19) on the pawl 
which contacts the top surface of the lever 390. 

After, the printing has taken place and as the 
arm 420 is restored clockwise to its normal posi 
tion by the drive shaft O, the roller 58 leaves 
the top surface of the finger 586, whereupon 
the spring 583 lowers the link 58, thus rocking 
the plate 577 counter-clockwise. This allows the 
arm 449 to be restored to its initial position 
with the finger 45 once more located in block 
ing position when the latch 453 is restored by 
the roller 44 near the end of the machine cycle 
and permits the spring 397 to rock the coupling 
pawl 395 clockwise until the stud 59 contacts 
the top of the lever 390. The non-add key f63 
is then released in the manner previously de 
Scribed, whereupon the spring 575 (Fig. 19) rocks 
the plate 574 and the finger 586 back to the posi 
tion shown in this figure. Near the very end 
of the operation, the arm 420 (Fig. 15) then 
contacts the stud 49 of the totalizer engaging 
lever 388 and rocks said lever counter-clockwise, 
Whereupon the cam slot 38 reengages the total 
izer pinions 302 with the actuating racks 262. 
During this counter-clockwise movement of the 
lever 388, the pin 396 contacts the end of the 
coupling pawl 395 and rocks the pawl slightly 
counter-clockwise against the tension of its 
spring 39 until the stud 396 has passed the 
hook on the end of the pawl, whereupon the 
Spring 397 will again rock the pawl clockwise 
to its normal position, which is shown in Figs. 
15 and 19, 
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PRINTER 

The printing mechanism associated with the 
present invention will now be described, and, 
since parts of this printing mechanism are sub 
stantially the same as those shown in the above 
mentioned Peters Patent No. 1,386,021, those 
parts will be but briefly described. 

Platten and frame 
A platen 600 (FigS. 5 and ll) is Secured to a 

shaft 60 mounted in platen supporting plates 
602 and 603 secured to an angle bar 604, which 
is adjustably mounted for front and back move 
ment on a pair of brackets 605 (Fig. 8) (only 
one of which is shown), which, bracketS are 
secured to the side frames 30 and 3. A tie bar 
606, secured to the plates 602 and 603, properly 
spaces the plates near their top edges. Secured 
to the shaft 60, at each end thereof, is a knob 
607, by means of which the shaft 60 and the 
platen 600 may be turned in either direction by 
hand in the usual manner. Cooperating with 
the platen 600 is the usual pair of compression 
rolls 608 mounted in a movable frame (not shown) 
adapted to be moved by the operator When desir 
able or necessary by a lever 609 (Fig. 8). 

Tape 
Mounted on a rod 60 supported by the plates 

602 and 603 is a supply roll 6 , from which a 
tape 612 is adapted to be fed first upwardly over 
a guide plate 63 and thence downwardly be 
tween the platen 600 and the compression rolls 
608, then upwardly between the platen and a 
guide 64, which guide carries a Serrated trans 
parent tear-off bar 65. 
Since the tape 62 is not as wide as the platen, 

it is guided by a pair of plates 66. The guide 
64 has an opening through which the type, 
later described, is adapted to be projected to 
make a print on the tape 62. 

Tape feeding mechanism 
After the printing of each of the items, the 

sub-total, or the total, the tape. 62 is advanced 
So that the last printed amount is visible to the 
operator. Also during the first machine cycle 
of each total or Sub-total operation, the tape 
62 is advanced one step to separate the total 
Or Sub-total from the last item printed. 
This feeding mechanism for the tape 62 will 

now be described with particular reference to 
FigS. 5 and 18. Secured to the shaft 60 is a feed 
ratchet 620, with which cooperates feed pawl 62 
pivoted on a stud 622 carried by an arm 623, 
Which is pivoted on a rod 624 supported by the 
machine side frames 30 and 3. The pawl 62 
has an arm 625 normally held in contact with a 
Stud 626 on the side frame 30 by a spring 627 to 
keep the nose of the pawl 62 normally away 
from the ratchet 620. An alining stud 628, car 
ried by a lever 629, is held in engageemnt with 
the ratchet 620 by a spring 630, so as to main 
tain the platen 600 and consequently the tape 62 
in proper position at all times. When the ratchet 
620 is advanced either one step or two steps, as 
will be described hereinafter, the stud 628 merely 
slides idly over the edges of the teeth 620 of the 
ratchet. 
The arm 623, described above, lies on the inside 

of the Side frame 30 and has a bail 63, by means 
of which the arm 623 is secured to an arm 632 
also pivoted on the rod 624 on the outside of the 
Side frame 30. This arm 632 carries a screw 
stud 633, upon which is pivoted a pitman 634 
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having a slot. 6353 surrounding a stud. 816 in the 
side frame 30. The lower end of the pitman 634; 
is held, by a spring 63, in contact with a roller 
636 carried by the drive plate 78, previously de 
scribed, which is secured to the drive shaft 76. 
When the shaft 7-6 and consequently, the plate: 

T8... are: rocked counter-clockwise, the roller. 636 is: 
moved away from the bottom of the pitman 634, 
whereupon the spring 637, rocks: the arm 632; and 
consequently the arm 623 clockwise to lower: the: 
nose of the pawl 62. As the arm, 623 is lowered, 
the spring. 627 rocks the pawi. 62 clockwise, so 
that it will engage the ratchet: 620. Now, as the: 
cam plate 78 is: rocked clockwise to its normal 
position, the roller again engages the bottom of. 
the pitman 634 and moves said pitman upwardly, 
thus rocking the arms. 632 and 623 counter clock 
wise to raise the pawl 62, which turns the ratchet 
620 and consequently the platen 600, 
The arm 632 is adapted to be moved, clockwise. 

by the spring 637, either one step or two steps of. 
movement to lower, the pawl 62 is either one tooth 
or two teeth, relative...to the ratchet 620; AS: 
shown, in Fig. 18, the parts are in the positions. 
whereby: the pawl, 62. Will be: lowered tWO steps. 

This; one or two steps of movement of the pawl, 
62 is controlled by the following mechanism. 
The arm 632 has a bent-over flange 638, which 
lies directly above a plate 639 pivoted on the rod 
470 carried by the side frames. 39 and 3. This 
plate 639. has three steps, 64., 642, and 643, 
which steps, are varying distances from the cen 
ter of the rod 47 C. 
means of a bail. 644 is a manually operable lever 
645. 
When the lever 645 is in the position shown in 

Fig. 18, the shoulder 64 is below the flange. 638, 
and consequently the arm 632 can be moved 
downwardly a distance sufficient to move, the 
pawl 62, two tooth spaces, on the ratchet, 620. 
Therefore, when the pawl 62 is restored up. 
wardly to its normal position, the tape 62 will 
be advanced two steps of movement. The lever 
645. and the plate 639 are held in the positions 
shown in Fig. 18 by a notched alining arm 646, 
(Fig. 2), which is pivoted on the rod 624. and 
connected by a bail. 647, which in turn, is con 
nected to another arm 648 pivoted on the rod 624, 
as shown in Fig. 5. A torsion spring 649 holds 
the notched arm. 646 up against an alining pin. 
650 carried by the lever 645. When the lever 
645 is moved one step to the right, the shoulder 
642 is beneath the fiange 638, and consequently 
the pawl 62 at this time can be lowered only 
one step to feed the tape 62 one step of move:- 
ment. When the lever 645 is moved to the right, 
its extreme distance, then the step 643 of the arm 
639 is positioned beneath the flange 638, which 
prevents any downward movement of the arm 
632 and consequently of the pawl 62, and there 
fore there will be no feeding movement of the 
tape, 6 2. 

Amount type. bars 
Since all of the amount type bars are identical, 

a description of one' will suffice for all. Refer 
ring to Figs. 2 and 5, there is pivoted to the arm 
272, of the diverging lever 21, a link: 66i, which 
is also pivoted on a pin 662 carried by a type bar 
663;. A spring clip. 664 holds the link 66 on the 
pin 662. The type bar 663 is guided for vertical 
movement between guide plates. 665: and 666. Se 
cured to plates, 667 and 668 (see also Fig. 11), 
which are: mounted on the shaft 6 and the rod. 
470. and form, a framework for the type bars, 
the hammers, and other mechanism...in connecte 

Secured to this plate by. 

0. 

38 
tion with the making of the prints on the tape. 
62. Each type bar. 663 carries: ten type 669 of 
the usual type, which are held in: position on 
the type bar by a retaining plate 670. These: 
type, bars: carry; the characters 0 to 9 inclusive. 
and are adapted. to be moved to the right, by a. 
printing hammer later, described. A spring (not 
shown) holds the type 669; in the positions, 
ShoWh in Fig. 2. 
When the diverging lever, 2 is set different, 

tially under control of the keys 20 or under corr 
trol of the totalizer pinion 302 during total, or 
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Sub-total taking operations, the arm 272 is rocked 
Counter-clockwise, a corresponding distance, thus, 
raising: the type bar. 663 to position the proper. 
One of the-type 669; opposite the printing line So 
that Such amount may be printed on the tape. 62, 
Which lies against the platen 60. 

Symbol type bar 

There is also in the present machine, a type. 
bar known in the art as a symbol type bar, which 
carries type: to designate, by printing, the vari 
Ous, types of operation, through which the ma-. 
chine is being put. 
This Symbol type bar 67 l. (Fig. 19) is mounted 

for vertical movement between the guide plates. 
665 and 666. It carries four type 672, 673,674, 
and S75. The type 672 has a minus sign (-) in 
dicating. Subtract, type 673 has an 'S' indicating. 
Sub-total, type 674. has an asterisk (*) indicat 
ing total, and the type 675 has a number sign 
(#) indicating non-add. This type bar 67 is 
pivotally connected to an arm 676, which is piv 
oted on a long stud 67 carried by the side frame. 
3t. A bail 678, connects the arm 676 with an arm. 
679, having a stud 680 held against a finger 68 
of a lever 682 by a spring 683. This lever 682 is 
pivoted on a stud 684 supported by the right side 
frame 3. 
The means for moving the symbol bar 67 dif 

ferent distances to bring the various type 672 to 
G15 inclusive opposite the printing line on the 
platen, So that the various characters may be 
printed on the tape. 6 f2, will now be described. 
During adding operations, the symbol bar 67 

is not moved, Since there is no symbol, printed. 
Opposite the various items as they are printed on 
the tape 62. 

During subtract operations, the bar 67 is: 
raised. One step by the following mechanism, to 
bring the type 612 opposite the printing line. 
Secured to the drive shaft 76 (Fig. 10) is an 

alm 690 connected by a link 69 to an arm 692, 
Secured to a shaft 693, which is supported by the 
plates. 667 and 668. Also secured to the shaft. 
G93 is an arm 694 carrying a stud 695, upon which 
is pivoted a coupling latch 696 having a flange 
697 and also having. a stud 698 (Fig. 11) held 
by a Spring 699. in contact with an arm 700 piv 
oted on the rod 40. This arm 700 is connected 
by a bail .70 to an arm 702, also pivoted on the 
rod 470. Pivoted to the arm 702 is a link 703, 
which is pivoted to a bell crank T04 mounted on 
a Stud T05 carried by the frame. 30. A spring, 
6 holds the bell crank 704, in contact with a 

stud 767 on the previously described arm 373, 
which, it will be recalled, is rocked clockwise. 
upon Subtract operations. 
Clockwise movement of this arm 373, through 

the bell crank 704, the link 703, the arm 702, 
and the bail 70, rocks the arm 700 clockwise 
to position a surface 708 thereon opposite the 
stud: 698, on the coupling latch 696, whereupon 
the spring .699.rocks the latch counter-clockwise, 
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so that its flange 697 will be moved into a notch 
709 of a cam plate 70 pivoted upon the shaft 
693. The can 70 cooperates with a roller T 
carried by a vertical slide 72 having a horizon 
tal plate 7 3, which is notched to be guided by 
the plate 667, as shown in Fig. 5. Integral with 
this horizontal plate 73 of the slide 2 is an 
arm 74 having a stud 75 engaged by a forked 
arm 6 connected to a sleeve loosely mounted 
on the rod 470. Also connected to the sleeve 77 
is a forked arm 78 (Fig. 5) engaging a stud 
79 on an arm 720 integral with a horizontal 
plate 72, which in turn is secured to a vertical 
slide, not shown, but like the slide 72 shown in 
Fig. 11. The arm T20 (Figs. 5 and 19) has secured 
to it a plate 722 with a flange 23, Which lies 
beneath a fange 724 of a plate 725 secured to the 
symbol type bar 67. 

During a subtract operation, after the depres 
sion of the subtract key 62 and after the cou 
pling latch 696 has been released by the arm 
700, the arm 690 (Fig. 10), through the link 69, 
rocks the arms 692 and 694 clockwise, and, since 
the flange 97 on the latch 696 is engaged with 
the notch 709 of the cam T0, said cam will be 
rotated clockwise along with the arms 692 and 
694, whereupon, through its engagement with 
the roller 7, it will raise the slide 7 t2, which, 
through the arms 7 4, 7 f6, 8, and 720, will 
cause the flange 723 to contact the under side of 
the flange 724 and raise the symbol type bar 67 
one step to bring the subtract type 672 into print 
ing position. 
When the shaft 6 (Fig. 10) and the arm 690 

are restored clockwise to their normal positions, ...i 
the link 69 rocks the arms 692 and 694 counter 
clockwise to their normal positions; thereupon 
the slide 1 2 and the arms connected thereto, 
including the airlin 20, will be permitted to move 
downwardly into their normal positions by grav 
ity. To positively insure that these parts are 
restored, the slide T2 has a stud 726 projecting 
into a slot 72 of the cam 0, so that, if the parts 
should fail to move down under the force of 
gravity alone, the side of the cam slot 72 will, 
by its contact with the stud T26, move the slide 
7 2 and the connected parts downwardly to their 
normal positions, this being occasioned by the 
flange 697 in the notch 709 of the can 0. After 
the cam () is restored to its normal position 
and after the arrn 33 is restored counter-clock 
wise to its normal position, the spring 706 will 
rock the bell crank 704 counter-clockwise, where 
upon the link 103 will raise the arm 700 to the 
position shown in Fig. 11 to disengage the cou 
pling latch 696 from the notch 709 of the can 

O. 
During sub-total operations, the symbol bar 

6 is moved up two steps to bring the type 673 
carrying the letter 'S' opposite the printing 
line. This is caused by a stud 73 (Fig. 19), 
which is carried by the plate 47 l. It will be re 
called that during sub-total operations the plate 
47 is moved counter-clockwise, whereupon the 
stud, by its engagement with a finger 73 of the 
lever 682, will rock said lever clockwise, thus 
moving the finger 68 of the lever 682 away from 
the stud 680, and the spring 683 will rock the 
arms 679 and 676 to raise the symbol type bar 6i 
to the second position, so that the type bar 673, 
bearing the character "8,” will be in printing 
position. As the plate 41 is restored to its nor 
mal position, the spring 683 will rock the lever 
682 counter-clockwise, whereupon the finger T3 
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will follow the stud 730 back to the position shown 
in Fig. 19. 
To raise the symbol bar 67 to the third posi 

tion to bring the type 674, bearing the asterisk, 
opposite the printing line, the lever 682 carries 
a stud T32 in the path of the plate 47 l. It will 
be recalled that during total operations the plate 
47 is moved clockwise, whereupon a surface 33 
of the plate 47 contacts the stud 732 and rocks 
the lever 682 clockwise to again allow the Spring 
683 to raise the symbol bar 67, this time three 
steps of movement to bring the type bar 64. 
opposite the printing line. When the plate 47 
is restored to normal, the spring 683 again re 
stores the lever 682 to allow the symbol bar 67 
to restore to its normal position. 

During non-add operations, the Symbol bar 
67 is moved up four steps to bring the bar 675, 
bearing the number sign, opposite the printing 
line. This is effected by a stud 734, which, as 
the link 58 is raised during non-add Operations, 
in the manner previously described, by its con 
tact with a finger 35 on the lever 682, rocks 
said lever 682 clockwise to again allow the spring 
683 to raise the symbol bar 67 four steps of 
movement to bring the type 675 opposite the 
printing line. 

Hammer mechanism 
There is one hammer 740 (Fig. 2) for each of 

the type bars 653 and one for the symbol type 
bar 67. As all of these hammers are alike, and 
as the mechanism for operating each of them is 
the same, a description of one of the hammers 
and its operating mechanism will suffice. The 
hammer 40 is pivoted on a rod 74f carried by 
the frame plates 667 and 668. A spring 742 nor 
mally urges the hammer clockwise, but is nor 
finally prevented from Such rocking movement 
because a hook 743 on the hammer 740 is be 
neath a latch 744, which is pivoted on a rod 745 
carried by the plates 661 and 668. A spring 746 
normally holds the latch 44 in engagement with 
the hook 743. The type bar 663 carries a stud 747, 
which engages and holds a tripping finger 748 
pivoted on a rod 749 in the position shown in 
Fig. 2, under tension of a spring 75. When the 
type bar 663 is raised above the zero position, the 
Spring 15 rocks the tripping finger 748 counter 
clockwise to position it directly behind a shoul 
der 52 of the latch 44. 
The rod 49, which supports the tripping finger 

748, is carried by a pair of arms 750 pivoted on 
the rod 74 and is moved to the left (Fig. 2) 
at the proper time, whereupon the finger 748, by 
its contact with the shoulder 752, releases the 
latch 744 from the hook 743 of the hammer 740, 
after which the Spring 742 rapidly rocks the ham 
mer 140 clockwise, whereupon it strikes the front 
of the type 669, which has been selected for print 
ing, to force it quickly against a ribbon 753 (Fig. 
11) to make a legible impression on the tape 62, 
Which is backed up by the platen 600. The ham 
InerS 760 are guided in their movement by a 
Comb 54 secured to the plates 667 and 668. 
The means for rocking the rod 749 to operate 

the tripping fingers 748 comprises the following 
mechanism. Secured to the drive shaft T6 are 
two arms 76 (only one of which is shown), each 
having a stud 76?, which, when the shaft 76 is 
rocked counter-clockwise, engages a finger T62 
of each of the arms 750, thus rocking the arms 
clockwise to move the rod 749 and the tripping 
finger 748 to the left in the manner previously 
described and for the purpose there stated. As 
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the shaft 6 restores clockwise to its normal pot 
sition, a spring 763 (one being attached to each. 
of the fingers 62) restores the arms 15 counter 
clockwise to their normal positions. 

After the hammers 40 have operated the Se 
lected type 669, to make a legible in pression, a 
restoring bail or rod 784 (Figs. 2 and 10), car 
ried by the arms 692 and 694, first having been 
moved away from the upper sides of the hammel's 
upon the clockwise movement of the arms, 692 
and 694, again engages the top edges of the ham 
mers 40 and restores them... positively to their 
normal positions, shown in Fig. 2, when the shaft 
76 is rocked clockwise to its normal position" to 
rock the arms S92 and 594, counter-clockwise to 
their normal positionS. 
When the type bar 663 is raised to the Zero po 

sition only under control of the Zero stop 33, 
the finger 48 is not lowered far enough to get 

20 
rod 749 is moved forwardly, the latch 744 is not. 
behind the shoulder 52, and therefore, when the 

tripped and the hammer 746 cannot operate. 
However, it is desirable to print ZeroS to the right, 
of the highest order significant number, and 
therefore the latch 4 has the usual bent-over 
finger 765, which is in the path of the latch of 
next higher order, and consequently all latches 
44 to the right-that is, latches T44 of lower. 

orders-will be tripped by their next higher finger. 
65 from any denomination in which a significant 
number is set up, as disclosed in the Peters Fat 
ent No. 1,386,021. 
Thus, during the first machine cycle of a total 

or a Sub-total operation, since the zero stops 33 
control the type bars at that time, none of the 
hammers: 740 will be tripped, and consequently 
there is no printing during such first machine 
cycles. 

Ribbon mechanism 

The ribbon 753, abovementioned, is carried by 
a's pair: of Spools 70. (Figs. 5 and 11), mounted 
in the usual manner: on the horizontal plates 73. 

The ribbon 
53 is passed around the front ends of the arms. 

and 2 of the - vertical slides 2. 

4; and 20: So as to be in position between the 
type 669, and the tape 62. 
None of the feeding mechanism for the ribbon 

has been shown herein, as this is old and well 
knoWn in the art and may be found by referring 
to the Peters Patent No. 1,386,021, it being suf 
ficient to state that the ribbon is fed from one 
Spool to another and automatically 
When one of the spools is substantially empty. 

Ribbon shifting for substract 
The ribbon 753 is usually a polychrome ribbon, 

having the upper part black and the lower part 
red, so that all items subtracted may be printed 
in red. In order to do this, it is necessary to shift 
the spools vertically to bring the red portion of 
the ribbon opposite the type 669. Since the plates 
73 and 72 are raised in the manner previously 
described during Subtract operations, to cause 
the symbol type bar 67 f to be raised to print a 
subtract sign whenever the Subtract key 62 is 
depressed, the ribbon spools will be raised at the 
Same time to bring the red portion of the rib 
bon 753 opposite the type 639, so that the amount 
subtracted will be printed in red instead of black. 
At the end of the subtract: operation, when the 
slides 72 and the plates T 3 and 72f thereof fare. 
moved downwardly to their normal positions, the 
spools 770 will be lowered at the same time, so 
that the black section of the ribbon 53 will again 
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42 
be opposite the type 669 for printing the items, 
the totals, and the sub-totals in black. 
To protect the ribbon spools from dirt and also 

to make a better-looking cabinet or casing, the 
spools are covered by a pair of plates TT (Fig. 1). 

Non-print mechanism. 
Whenever it is desired to add a list of items 

or subtract any number from the totalizer, and 
at the same time non-print those numbers, the 
lever 645 is moved to its extreme right-hand 
position, so that the surface. 643 on the arm 639 
is below the flange. 638 to prevent any movement: 
of the feed pawl 62 t and the feed ratchet in the 
manner, previously described. It will be recalled 
that the alining arm 646 is contacted by the pin 
650 of the lever 645. This allining arm is SO 
shaped that, when the lever 645 is moved clock 
wise to its extreme position, the arm 646, will 
be rocked clockwise, and the pin 650. Will at that 
time engage a notch 773, on the arm. 646, thus: 
holding the arm 646 in its moved clockwise-posi 
tion. Secured to the bail. 647 of the airm 646 is 
a latch 774, the forward end of which, when the 
arm. 646 is moved clockwise in the manner pre 
viously described, and so held by the pin 650, is 
moved in front of the upper ends of the hammers: 
740, thus preventing movement of the hammers 
even though the latches T44, are released there: 
from by the movement of the rod 48 in the mans. 
ner previously described. Since the hammers 
740 are prevented from clockwise-movement, of: 
course, no printing will be made of the amounts: 
set up on the keyboard, which may be either 
added to or substracted from the totalizer. 

Operation 

Since the complete. operation of all parts de 
scribed has been given in connection. With the 
descriptions of those parts, under the Warious 
headings and sub-headings, it is not, thought 
necessary: to go into any description of the op 
eration of the machine at this time, as it would 
serve no further purpose. 
While the form of mechanism herein shown 

and described is admirably adapted to fulfill the 
objects primarily stated, it is to be understood 
that it is not intended to confine the invention 
to the one form of embodiment disclosed herein, 
for it is susceptible of embodiment in various 
forms all coming within the scope of the claims 
Which follow. 
What is claimed is: 
1. In a machine of the class described, adapted 

to make one-cycle adding operations and two 
cycles sub-total operations, the combination of 
power means for giving the machine cycles of 
Operation; normally ineffective means for initiat 
ing Operation of said power means; amount de 
termining devices; a totalizei; actuators Operable. 
under control of Said devices to enter amountS 
in: Said totalizer; totalizer engaging and disen 
gaging in eans; Sub-total-taking control means 
Operable to cause a sub-total to be taken from 
said totalizer; and a manually depressible mem 
be; for rendering said initiating means effective 
to cause said power means to drive the machine 
through a . One-cycle. Operation to cauSe an 
amount, to be entered into said totalizer when said 
neinker is operated and immediately released by 
the operator; means operable to maintain Said 
initiating means effective to cause Said power 
means to continue to drive the machine after Said 
manuaily depressible member has been released; 
and means: controlled by said manually depres 
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Sible member for causing Said maintaining means 
and Said 3 Lib-total-taking contig means to be 
Cerated. When Said meniaer is held depressed 
throughout said one-cycle amount-entering op 
eration and through a certain portion of the 
neXt Succeeding cycie to thereby cause said 
anlount-entering operation to be immediately 
followed by an automatic two-cycle sub-total 
taking operation. 

2. In a machine of the class described, adapted 
to make One-cycle adding operations and two 
Cycle Sub-total operations, the combination of 
power means for giving the machine cycles of 
Operation; normally ineffective means for initiat 
ing Operation of Said power means; amount de 
termining devices; a totalizer; actuators oper 
able under control of said devices to enter 
amounts in Said totalizer; totalizer engaging and 
disengaging means; sub-total-taking control 
means for controlling said engaging and disen 
gaging means So as to cause said totalizer to be 
engaged With and disengaged from said actuators 
at the proper time in the machine cycle to cause 
a sub-total to be taken from said totalizer; and 
a manually depressible member for rendering said 
initiating means effective to cause said power 
means to drive the machine through a one-cycle 
Operation to cause an amount to be entered into 
Said totalizer when said member is operated and 
immediately released by the operator; means 
Operable to maintain Said initiating means effec 
tive to cause said power means to continue to 
drive the machine after said manually depres 
sible member has been released; and means con trolled by said manually depressible member for 
causing Said maintaining means to be operated 
and Said Sub-total-taking control means to be 
rendered effective when said member is held 
depressed throughout said one-cycle amount-en 
tering operation and through a certain portion 
of the next succeeding cycle to thereby cause 
Said amount entering operation to be immediately 
followed by an automatic two-cycle sub-total 
taking operation. 

3. In a machine of the class described, adapted t 
to make one-cycle adding operations and two 
Cycle sub-total operations, the combination of 
power means for giving the machine cycles of 
Operation; normally ineffective means for in 
itiating operation of said power IIleanS, annount : 
determining devices; a totalizer; actuators Op 
erable under control of said devices to enter 
amounts in said totalizer; totalizer engaging and 
disengaging means; Sub-total-taking control 
reans for controlling said engaging and disen 
gaging means so as to cause said totalizer to 
be engaged with and disengaged from said ac 
tuators at the proper time in the machine Cycle 
to Cause a Sub-total to be taken from said total 
Zer; a nanually depressible member for render 
ing said initiating means effective to cause Said 
power means to drive the machine through a one 
Cycle operation to cause an amount to be entered 
into said totalizer when said member is Operated 
and immediately released by the operator; means 
Operable to maintain said initiating means ef 
fective to cause said power means to continue 
to drive the machine after said manually depres 
sible member has been released; means controlled 
by Said manually depressible member for causing 
Said maintaining means to be operated and said 
Sub-total-taking control means to be rendered 
effective when said member is held depressed 
throughout said one-cycle amount-entering op 
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succeeding cycle to thereby cause said amount 
entering operation to be immediately followed 
by an automatic two-cycle Sub-total-taking Op 
eration; and means operable by Said amount de 
termining devices to prevent said normally in 
effective means from being rendered effective 
under the control of said manually depressible 
member during said one-cycle operation. 

4. In a machine of the class described, adapted 
to make one-cycle add operations and two-cycle 
total operations, the combination of a normally 
inoperative main operating mechanism, a group 
of depressible amount determining devices; a 
totalizer; actuators therefor controlled by said 
devices; totalizer engaging and disengaging 
means; controlling means for said engaging and 
disengaging means; a manually operable men 
ber to render said mechanism operative to cause 
two successive cycles of Operation of the machine; 
a plurality of rockable devices intermediate Said 
controlling means and said member and actuated 
by the latter to operate the controlling means to 
cause the engaging and disengaging means to 
control the totalizer to cause a total to be taken 
therefrom when said operating mechanism is 
rendered operative by said member, means con 
trolled by the amount determining devices for 
preventing said rockable devices from causing 
the engaging and disengaging means to control 
the totalizer to cause a total to be taken When 
any of the amount determining devices are de 
pressed; and a device actuated by said member 
and Cooperating With said preventing means to 
prevent Operation of any of said amount deter 
mining devices after operation of said member. 

5. In a machine of the class described, the 
combination of amount determining devices; a 
totalizer; actuators therefor; means connected 
to said actuators and cooperating with said de 
Vices to determine the extent of movements of said 
actuators; totalizer engaging and disengaging 
means; controlling means for said engaging and 
disengaging means; Zero stops controlled by said 
amount determining devices for preventing move 
ment of Said actuators when the amount deter 
mining devices remain unoperated; total-taking 
Control means for controlling said controlling 
means and said Zero stops to cause a total to be 
taken from Said totalizer; a toothed member car 
ried by each of the means connected to the ac 
tuators; and means on said Zero stops adapted 
to cooperate with the teeth on said members to 
prevent noVement of Said actuators after dis 
engagement of Said totalizer from the actuators 
after the total has been taken therefrom. 

6. In a machine of the class described, adapted 
to make One-cycle add operations and two-cycle 
total Operations, the combination of a normally 
inoperative main operating mechanism; amount 
determining devices; a totalizer; actuators there 
for means Connected to said actuators and co 
Operating with said devices to determine the ex 
tent of movements of said actuators; totalizer 
engaging and disengaging means; controlling 
means for Said engaging and disengaging means; 
a manually operable member to render said mech 
anism Operative to cause two successive cycles 
of Operation of the machine; a plurality of rock 
able devices intermediate said controlling means 
and Said member and actuated by the latter to 
Operate the controlling means to cause the en 
gaging and disengaging means to control the 
totalizer to cause a total to be taken therefrom 
When Said operating mechanism is rendered op 

eration and through a certain portion of the next is erative by Said member; a toothed member car 
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tried by each of the means connected to the ac 
tuators; means adapted to cooperate with Said 
toothed members to prevent movement of Said 
actuators after disengagement of said totalizer 
from the actuators after the total has been taken 
therefrom; and means connected to the con trolling means for the engaging and disengag 
ing means, for controlling the means which co 
operates with said toothed members. 

7. In a machine of the class described, adapt 
ed to make one-cycle add operations and two 
cycle total operations, the combination of a nor 
mally inoperative main operating mechanism; 
amount determining devices; a totalizer; actu 
ators therefor; means connected to said actu 
ators, and cooperating with said devices to de 
termine the extent of movements of said actu 
iators; totalizer engaging ... and disengaging 
means; controlling means for said engaging and 
disengaging means; a manually Operable len 
ber, to render said mechanism operative to cause 
two successive., cycles of -operation of the ma 
chine; a plurality of rockable devices inter 
'mediate said controlling means: and Said' nem 
ber and actuated by the latter to operate the 2 
controlling means to cause the engaging and 
disengaging means to control the totalizer to 
cause a total to be taken therefrom when said 
operating mechanism is rendered operative by 
said member; a toothed member carried by each 
of the means connected to the actuators; means 
adapted to cooperate with said toothed members 
to prevent movement of said actuators after 
disengagement of Said totalizer from the actu 
ators after the total has been taken therefrom; 
means connected to the controlling means for 
the engaging and disengaging means for con 
trolling the means Which COOperates With said 
toothed members; and means for disconnecting 
the means connected to the controlling means 
from Said controlling means to control the 
means which cooperates With the toothed mem 
bers. 

8. In a machine of the class described, the 
combination of a normally inoperative main 
operating mechanism; means for rendering said 
mechanism operative; a member for latching 
said means in a normal ineffective position; 
means including a plurality of manually oper 
able members for operating Said latching men 
ber to release said means to render Said mecha 
nism operative; means common to all of Said 
manually operable members for locking any 
member which has been operated in its oper 
ated position and prevent operation of the re 
maining members; and means actuated by the 
means for rendering the main operating mech 
anism operative for Operating Said locking 
means upon operation of said rendering means. 

9. In a machine of the class described, the 
combination of a nornaily in operative main 
operating mechanism; means for rendering said 
mechanisin operative; a nineinber for latching 
Said means in a normal ineffective position, 
means including a plurality of manlally Oper 
able members for operating said latching mem 
ber to release said means to render Said mech 
anism operative; means common to all of said 
manually operable members for locking any 
nenber Whigh has heel operated in its operated 
position and prevent operation of the remaining 
members; and a single member connecting said 
locking means to said rendering means and 
actuated by the latter to operate Said locking 
ea.S. 
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10. In a machine of the class described, the 

combination of a normally inoperative main 
operating mechanism; means for rendering said 
mechanism operative; a support; a latch device 
carried by said support to retain said rendering 
means ineffective; 3 means including a plurality 
of manually operable members all slidably 
imounted on said support for operating said latch 
'device and thereby causing said main operating 
mechanism to be leadered operative; means 
slidably mounted on said support and common 
to all of said manually operable members to 
lock any operated one of the manually operable 
'members in an operated position and lock all 
the remaining members in their normal posi 
tions; and a lever pivoted on said support and 
connected directly at , one end to Said slidably 
mounted means and at the other-end to said 
rendering means and a ctuated by the latter to 
operate; the slidably meanted means upon oper 
ation of said atch 'device. - . . . 

11. In a machine adapted to perform adding 
‘and total-taking operations, the combination of 
amount determining means; a normally inopera 
rtive main operating mechanism; a plurality of 
manually operable members any one of which, 
when operated, renders said mechanism opera 
tive and controls the kind of Operation to be 
performed; a common support for all of said 
members; normally ineffective locking means 
carried by said support; means for rendering said 
locking means effective during each operation of 
said main operating mechanism; means carried 
by certain of said members for cooperating with 
said locking means to cause any of Said certain 
members which are operated to be locked in 
operated position and to cause any of Said certain 
members which are unoperated to be locked in 
normal position by said locking means during 
an operation of said main operating mechanism; 
a device operatively connected with another of 
said members and cooperating with Said locking 
means to cause the latter member to be locked 
in operated position by said locking means during 
an operation of said main operating mechanism; 
and means operated by any of said amount de 
termining means for preventing operation of 
said device. 

12. In a machine adapted to perform adding 
and total-taking operations, the combination of 
amount determining means; a normally inopera 
tive main operating mechanism; a plurality of 
manually operable members any one of which, 
when operated, renders said mechanism opera 
tive and controls the kind of operation to be 
performed; a common support for all of Said 
members; normally ineffective locking means 
carried by said support; means for rendering Said 
locking means effective during each operation of 
said main operating mechanism; means carried 
by certain of said members for cooperating with 
said locking means to cause any of Said certain 
members which are operated to be locked in 
operated position and to cause any of Said certain 
members which are unoperated to be locked in 
normal positions by said locking means during 
an operation of said main operating mechanism; 
a device operatively connected to another of Said 
members and cooperating with Said locking 
means to cause the latter member to be locked 
in operated position by said locking means during 
an operation of said main operating mechanism; 
and a member carried by said Support and 
adapted to be moved into the path of movement 
of said device upon operation of any of Said 
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amount determining means to prevent operation 
of Said device. 

13. In a machine adapted to perform adding 
and total-taking operations, the combination of 
amount determining means; a normally inopera 
tive main operating mechanism; a plurality of 
manually operable members any one of which, 
when operated, renderS Said mechanism Opera 
tive and controls the kind of Operation to be 
performed; a common Support for all of said 
members; normally ineffective locking means 
carried by said support; means for rendering Said 
locking means effective during each operation of 
said main operating mechanism; means carried 
by certain of said members for cooperating with 
said locking means to cause any of Said certain 
members which are operated to be locked in 
operated position and to cause any of said certain 
members which are unoperated to be locked in 
normal position by said locking means during 
an operation of said main operating mechanism; 
a device operatively connected with another of 
said members and cooperating with said locking 
means to cause the latter member to be locked 
in operated position by said locking means during 
an operation of said main operating mechanism; 
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and means carried by said support and cooper 
atting with said device in the operated position 
of said device for preventing operation of any 
of Said amount determining means. 

HARRY L. LAMBERT. 
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