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United States Patent Office 2,984,411 
Patented May 16, 1961 

2,984,411 
KEY RESPONSIVE MULTIPLYING AND 

PRINTING CALCULATOR 
Bruce H. Tingley, West Norwalk, Conn., assignor to 
Sperry Rand Corporation, a corporation of Delaware 

Filed May 12, 1954, Ser. No. 429,277 
34 Claims. (C. 235-60) 

This invention relates to new and useful improvements 
in calculating machines and has particular reference to 
improvements in the ten-key key-set type of calculator. 
The particular machine wherein this invention is em 

bodied is an improvement over the machines disclosed 
in U.S. patents to Walter W. Landsiedel 2,203,336; 
2,229,980; 2,237,881; 2,255,622; 2,688,439 and 2,726,037. 

It is more directly an improvement over Patents Nos. 
2,688,439 and 2,726,037, more especially the latter 
which shows a calculator adapted to perform multiplica 
tion by a short cut method. 

In performing multiplication according to the later 
disclosures of the above cited prior machines, the multi 
plicand was set up in the pin carriage, and the multiply 
lever was moved rearwardly and held for a number of 
cycles corresponding to each number value of the digits 
of the multiplier, and then released whereupon the ma 
chine would take a blank and total stroke and print the 
total. If the multiplier had more than one digit, the 
multiplicand was spaced over a number of spaces one 
less than the number of digits in the multiplier. After 
the first digit multiplication had taken place, the handle 
was released and then moved rearwardly again and held 
for a number of cycles corresponding to the value of the 
second multiplier digit and then released. This procedure 
was followed until all the digits of the multiplier had 
been cycled into the machine. When the multiply lever 
was released at the end of cycling in the last digit, the 
machine automatically went through a blank and a total 
stroke and printed the product. 

In the Patent 2,726,037 referred to above, provision 
was made for short cut multiplication wherein the mul 
tiplicand was entered in the usual fashion and spaced 
over as above in accordance with the number of digits 
in the multiplier. Then a short cut key was depressed, 
after which the multiply lever was pushed rearwardly and 
held for the proper number of cycles for each digit of 
the multiplier. As before, the machine would cycle 
through a blank and total stroke and print the product. 
The multiplicand and the first multiplier digit were print 
ed at the end of cycling of the first digit. Subsequent 
multiplier digits were printed at the end of their respec 
tive series of cycles. 
To facilitate the operation of dial was provided which 

indicates the successive cycles, so that the multiply lever 
could be released at the proper time. To keep proper 
track of the dial readings and to release the lever at 
the proper instant of time was not always easy and mis 
takes were made which threw the calculations off. 

It is the main object of this invention to eliminate 
the dial and the lever altogether, and to provide a series 
of multiplier keys in addition to the regular keyboard 
so that after the multiplicand is entered and properly 
spaced it is merely necessary to press the desired multi 
plier key corresponding to the multiplier digit being 
entered into the machine, and the machine will take 
over and automatically cycle the proper number of times 
and then automatically take a total and print the product. 
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2 
There are no dials to watch or levers to hold and release. 
Just press down the proper key for the successive digits 
to be cycled. 

It is another object of the invention to provide means 
Whereby, on the depression of a multiplier key of a value 
over "five,” the machine will automatically use the short 
cut method and thus save time and wear and tear on 
the machine. 

Still another object of the invention is to provide 
means to achieve accumulative multiplication whereby, 
when a total control bar is moved, the machine will be 
prevented from totaling automatically after each multipli 
cation operation; therefore a series of multiplication 
operations can be performed and a grand total of all 
the operations may be obtained by restoring the total 
control bar to normal prior to multiplying the last digit 
of the series of operations. 

Still another object is to provide a credit balance 
mechanism and means for automatically disengaging said 
mechanism when the machine goes into a division oper 
ation so that a "one” will not be carried into the units 
rack when the machine carries. 
Yet another object is to provide simple and efficient 

interlock mechanisms so that when certain operations are 
taking place certain parts cannot be operated. 
The preferred form of the invention is shown in the 

accompanying drawing with the cover casing removed, 
and in which 

Fig. 1 is a front elevation of the multiplier keyboard; 
Fig. 2 is a rear elevation of the multiplier keyboard 

removed from the machine; 
Fig. 3 is a front elevation of the machine with the 

multiplier keyboard removed, and with certain parts at 
the sides shown in section; 

Figs. 4 and 4A taken together constitute a plan view 
of the machine with the casing and the keyboard removed, 
but with the multiplier keyboard in position; 

Figs. 5 and 5A taken together constitute a vertical 
longitudinal section taken approximately on the line 
5-5 of Figs. 4 and 4A; 

Figs. 6 and 6A taken together constitute a left side 
elevation of the machine; 

Figs. 7 and 7A taken together constitute a right side 
elevation of the machine; 

Fig. 8 is a partial perspective view of the front end 
of the machine showing the main keyboard and the multi 
plier keyboard; 

Fig. 9 is a perspective view of certain parts having 
to do with the operation of the “two' through "five" 
keys with some portions of it shown in exploded rela 
tion; 

Fig. 9A is a detail perspective showing some of the 
parts of Fig. 9 in their normal relation; 

Fig. 9B is a terspective of mechanism for disabling 
the motor control arm latch; 

Fig. 10 is an enlarged perspective of an operating slide 
and associated parts; 

Fig. 11 is a perspective of the multiplier key restoring 
mechanism; 

Fig. 12 is a perspective, with parts exploded, of certain 
parts of the mechanism of Fig. 11; 

Fig. 13 is an exploded perspective of mechanism in 
short cut multiplication particularly the escapement mech 
anism and the non-print control mechanism; 

Fig. 13A is a perspective of other mechanism involved 
in short cut multiplication particularly the mechanism to 
prevent the printing of a credit symbol; 

Fig. 14 is a perspective of mechanism involved in auto 
matic blank stroke and total taking operations; 

Fig. 14A is a detail of the mechanism of Fig. 14; 
Fig. 15 is a perspective of mechanism involved when 
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the "zero" or "one" key are depressed, with some parts 
exploded and some omitted; 

Fig. 16 is a perspective of the mechanism for operating 
the quotient rack with some parts exploded; 

Fig. 16A is a perspective of other parts of the mech 
anism of Fig. 16 with some parts exploded and some 
others omitted; 

Fig. 16B is a perspective detail of Fig. 16 showing 
mechanism to backspace and step up the M and Q rack five positions; 

Fig. 16C is a partial rear perspective of the latches and 
bails employed in connection with the blocking and hold 
ing of the M and Q rack; 

Fig. 16D is a detail perspective drawn out of Fig. 16 
to avoid confusion; 

Fig. 17 is a detail perspective of the rack snubbing 
device; 

Fig. 18 is a perspective of certain key interlock mech 
anisms in partly exploded form; 

Fig. 19 is a perspective of certain selective interlocking 
mechanisms for the multiplier keys; 

Fig. 20 is a perspective of a mechanism for latching 
the repeat shaft arm during division; 

Fig. 21 is a perspective of mechanism for normalizing 
the automatic total multiply latch; 

Fig. 22 is a perspective of means for preventing mis 
operation of the credit balance mechanism during division operations; 

Fig. 23 is a right side perspective of an accumulator 
normalizing mechanism; and 

Fig. 24 is a view of the same mechanism from the left 
side 

FORMER GENERAL STRUCTURE 
The machine on which the herein improvements are 

imposed is of the type shown in the cited references above, 
especially that shown in Patent 2,726,037, and involves 
a base plate 30, upper and lower keyboard plates 
31 and 32, outer vertical plates 33 and 34 and inner 
vertical plates 35 and 36 suitably braced (see Figs. 
4 and 5). The regular digit keys 37 have stems 
38 which are depressed to set pins 39 on a pin carriage 
40 which is escaped step by step in the usual manner by 
means not shown herein, but shown in Fig. 6 of Patent 
2,726,037 above. The pin carriage 40 (Fig. 5) is back 
spaced by means of pawl 41 cooperating with back 
space rack 42 in the usual manner through operation of 
arm 41' and backspace shaft 43. The set pins 39 are, 
when set, disposed in the path of lips 44 on slides 45 
cooperating with adding racks 46, the teeth 47 of which, 
mesh with the accumulator wheels 48 (Fig. 5). These 
racks also mesh with pinions (not shown) to elevate the 
type racks 49 (Figs. 4 and 5). The printing hammers 
50 are fired generally in the manner as set forth in Fig. 1 
of Patent 2,203,336. The machine is driven by an elec 
tric motor (not shown) but generally as shown in Fig. 
1 of Patent 2,229,980 above, and this action oscillates 
bellcrank 51 (Fig. 7A) pivoted at 52 and having a gear 
sector 53 meshing with a similar sector 54 fixed to main 
shaft 55. On the opposite end of the main shaft 55 is 
the backspace cam 56 (Fig. 6A) described and shown as 
part 194 (Fig. 3 of Patent 2,726,037. There is also 
shown the division lever of key 57 (Fig. 6) and its as 
sociated elements which are in the main the same as in 
the above Patent No. 2,726,037 (Fig. 3 thereof). The 
general structure and operation of the present machine 
is in many respects the same as the patent above, and 
any changes and alterations thereof will be taken up in 
connection with the description of the structure and opera 
tion of the improvements which constitute this invention, 
and which are in one or another manner related to the 
regular elements. 

STRUCTURE AND OPERATION OF 
IMPROVEMENTS 

It should be recalled that in the machine of the in 
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4. 
vention, instead of pushing a multiply lever and watching 
a dial, it is merely necessary, after the multiplicand has 
been properly entered in the pin carriage, to press the 
proper multiplier digit key to start the machine and 
multiply by that digit. If that is the only multiplier digit 
involved in the operation, the machine will automatically 
proceed to take a total. Otherwise, the next digit key 
is depressed until the last multiplication has taken place, 
whereupon the machine will proceed to take and print 
the total. This last operation involves two cycles. When 
the first multiplier digit is cycled, on the last cycle of 
this series of multiplication cycles, the digit involved and 
the multiplicand are printed. Further multiplication 
cycles for other digits of the multiplier will involve only 
the printing of the multiplier digit until the printing of 
the total or product as above stated. 
A main feature of the present invention resides in a 

multiplier keyboard which is attached to the front of 
the machine and supports a plurality of multiplier digit 
keys 58 representing digit values from 0 to 9. These 
are supported on a C shaped frame having a vertical 
wall 59 (Fig. 5), top and bottom rearwardly extend 
ing walls 60 and 61. The rear of the top wall 60 is 
secured to an angle member having apertured ears 62 
permitting the frame to be fastened by means of Screws 
64 to a cross bar 63 on the front of the main body 
of the machine. Secured to the bottom wall 61 is a 
member 65 having dependent L-shaped ends apertured 
on their base portions and screwed to the base plate 
30 of the machine (Fig. 6). The opposite vertical edges 
of the wall 59 have rearwardly extending flange plates 
66 (Figs. 1 and 5). The L-shaped members 65 have 
forwardly extending flanges 67 acting as journals for 
certain shafts and rods later mentioned. 
The multiplier keys 58 have stems 68 which are 

guided in slots 69 (Fig. 8) in the top and bottom walls 
60 and 61 of the unit frame. The enlarged heads of 
the keys are guided in openings (not shown) in a cross 
plate 70 (Fig. 2) supported above and parallel to the 
top wall 60 of the frame of the unit. The stems 68 
have forwardly projecting fingers 71 extending through 
slots 72 in the front wall 59 of the C frame to prevent 
angular turning of the stems (Fig. 1). The lower por 
tion of the keys stems 68 having laterally turned ears 
73 (Fig. 13) to which are pivoted pawls 74 to the upper 
end of which are connected springs 75 fastened to the 
stems 68. In general the depression of a "two" to "five' 
key 58 (Fig. 9) will cause the pawl 74 to bear down 
on one arm 76 of a bellcrank, the other arm 77 of 
which acts as a block arm and, when a key is depressed, 
is disposed in the path of movement of forwardly ex 
tending spaced ears 78 of a step-by-step slide member 
79. The arm 76 is positioned in a comb plate 85 which 
is spring urged to the right by a spring 82 (Fig. 2). 
When an ear 78 contacts the block arm 77, which is 
disposed in its path, it moves the arm 77 and the comb 
plate 85 which are pivotally and slidably mounted on 
cross rod 80, to the right, thus releasing its cooperating 
arm 76 from the pawl 74. The arm 76 then rocks 
counterclockwise (Fig. 9) under the influence of springs 
81 out of contact with ears 78 and is moved to the 
right to normal position under the influence of spring 
82 (Fig. 2). After the ear 78 contacts the arm 77 and 
releases it, the key stem 68 does not restore until the 
next stroke, as will later be seen. Therefore, when 
the block arm moves to the left (Fig. 9) the pawl 74 
will yield to the left thus removing pressure from the 
key stem. The key stem is now free to restore when 
unlatched. It will be seen from Figs. 4A and 8 that bails 
83 are connected respectively between the arms 76 asso 
ciated with the keys 2 and 9, the keys 3 and 8, the keys 
4 and 7, the keys 0 and 1, and the keys 5 and 6. It 
can be perceived from Figs. 1 and 8 that there are ten 
arms 76, but only five block arms 77. Therefore, it 
is equally obvious that the operation keys 0 and 1 will 
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set up a common block arm; the operation of key 9 will 
set up block arm associated with key 2; the operation of 
key 8 will set up the block arm associated with key 3; 
the operation of key 7 will set up the block arm asso 
ciated with key 4; and the operation of key 6 will set 
up the block arm associated with key 5. As will later be 
apparent this is for the purpose of setting up multipli 
cation by the complementary or short cut method. 
MECHANICAL OpERATION WHEN KEYS 2 TO 5 

ARE OPERATED 

As a multiply key, such as for the digit "three" (Figs. 
9 and 9A) is depressed, the pawl 74, pivoted to the key 
stem 68, contacts and depresses arm 76 and causes its 
block arm 77 to be positioned in the path of ears 78 
on slide 79. The arm 76 also lies in a slot 84 in a 
comb plate 85 which is also pivotally mounted on rod 
80. There are five slots 84 in the comb plate 85 to 
receive arms 76 related to keys 1, 2, 3, 4, and 5. At 
its ends the comb plate has forwardly extending arms 
86 and 87 which respectively are adapted to operate the 
motor drive control bellcrank 88 (Fig. 9) and the mul 
tiply non-print bellcrank. 89 (Fig. 10) through the re 
spective offset arms 90 and 91 as said comb is rocked 
by the depression of a key (Figs. 9 and 15). 
As the multiply non-print bail 89 rotates it will posi 

tion the multiply mechanism operating slide 92 rear 
ward (Fig. 10). The slide 92 has an ear 93 thereon. 
Slidably attached to the front of wall 59 (Fig. 1) by 
slots 94 and studs 95 is the key stem bellcrank operat 
ing slide 79. The right hand lower edge of slide 79 has 
teeth 96 engageable by the end of a latch pawl 97 piv 
oted on the wall 59 and normally urged into engaging 
relation with the teeth by a spring 98. An upright arm 
99 of the pawl 97 has a stud 100 extending rearwardly 
through a hole 10i in wall 59. Back of wall 59 is an 
elongate link 102 slotted at 103 to ride on a stud 104 
(Fig. 10) fastened to the back of wall 59. This link 
at its right end has an upright finger 105 which is adapted 
to engage the stud 100 to move it to the right and de 
press the pawl 97 against the action of spring 98 fastened 
at one end to pawl 97 and at the other to the front face 
of wall 59. One end of link 102 is slotted to receive 
the end of arm 107 of a bail 168 rotatable on rod 109 
which is supported from upper wall 60 and cross plate 
70 (Fig. 1). This bail also has an extension 110 at its 
upper end which normally lies in front of ear 93 on 
link 92. When the link is moved rearward the ear fol 
lows and bail 108 is turned by reason of the pull of 
a spring 111 (Fig. 10) fastened at one end to link 102 
and at the other end to the back of wall 59. It will thus 
be seen that upon continued movement of link 92 to 
the rear, extension 110 will be rotated by spring 111 
acting on slide 102, thus permitting pin 100 to follow, 
relieving the stud 169 of pressure from arm i05 thus 
allowing pawl 97 to be swung by spring 98 into place 
to engage the teeth of the slide 79. When the link 92 
moves forward again the reverse operation takes place 
and the pawl 91 is disengaged and the slide 79 is 
snapped back to normal by the spring 112 (Fig. 1) fas 
tened at one end to the slide and at the other to the 
front face of the wall 59. How the slide 79 is ad 
vanced step-by-step will now be set forth. 
When the motor drive belcrank 88 is rocked clock 

wise (Figs. 9 and 9A) an arm 113 thereon moves down 
and pulls down a link 114 having a pin and slot con 
nection 115 with a nose 6 on the front end of a link 
117. The nose 116 is connected by spring 114 to the 
link 114. This disposes the nose 16 in the path of a 
roller 118 on a link 119 whereby link 117 is moved rear 
wardly when the link 119 moves rearwardly. As beil 
crank 88 rocks rearwardly a link 120 attached to the 
upper end of its arm 121 is moved rearwardly and car 
ries a roller 122 rearwardly. This roller contacts a con 
trol arm 123 pivoted to lower end of key stem release 
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6 
arm 124 and lifts said arm 123 from engagement with 
roller 125 on a gear arm 126 fastened to the universal 
drive shaft 127. The release of arm 124, dependent from 
bail 128, will permit the clockwise movement of key lock 
bail 129 through the action of link 119 and spring 130 
fastened to a frame of the machine. This bail 129 will 
then move in over the extension 71 of the depressed key 
and hold it down until released. As link 119 moves 
rearwardly its roller 118, engaging depressed nose 116, 
will move link 117 rearwardly. The rear end of this 
link 117 is attached to the upper end of a motor con 
trol latch lever 131 which is rocked clockwise (Fig. 9) 
to release motor drive control arm 132 which, by spring 
133, is rocked clockwise and its end presses on stud 134 
on one arm of a three arm bellcrank 135 pivoted to the 
frame of the machine at 136, to rock this crank counter 
clockwise (Fig. 9) to start the motor through arm 138 
and link 137 (Fig. 7). This crank 135 and link 137 are 
the same as crank 54 and link 45 shown in Fig. 5 of Pat 
ent 2,237,881 above, and operate to start the motor in 
the manner described therein. 

In order to keep the latch 131 from engaging the lip 
on the motor control arm 132 until the end of a multi 
plying operation and/or a total taking operation, the 
following operation takes place: As the gear arm 126 
rotates counterclockwise (Fig. 9) the stud 126' thereon 
encounters the front upright extension 132' on the arm 
132 and lifts this arm. As the arm 132 is lifted, a raised 
portion 132 on the upper edge of arm 132 encounters a 
stud 131' on the lower end of the latch 131 to move it 
to the front away from the lip 158 on the arm 132. As 
the arm 126 returns, the stud 126 releases the extension 
of arm 132 and the spring 133 pulls the motor control 
arm downwardly, so that this arm may start another 
cycle of operation. As long as the latch lever 131 is 
held forward by the rearward position of the link 117, 
the latch 131 cannot engage the lip 158 on the motor arm 
132. However, when the link 117 is moved forwardly 
the spring 157 will move the latch member 131 rear 
wardly to be in a position to engage with the lip 158. 
However, if the mechanism has to go through further 
strokes the raised portion 132 on the arm 132 does move 
the latch back to permit the further operation. When 
the motor strokes are ended then the arm 132 dropping 
from its high position will be caught by the latch. 
As the motor operates, the backspace cam 56 will turn 

clockwise (Fig. 16A). To this cam is connected a link 
139 extending to an elongate stud 139' on an arm 140 
fixed on the universal drive shaft 127. The oscillation of 
this drive shaft will rock the bevel gear 141 on its end 
and this gear meshes with a similar gear 142 (Figs. 2 
and 10) fixedly to a stub shaft 143 journaled between 
spaced laterally extending flanges 67 of the multiplier 
unit keyboard frame. A yoke 144 fixed to stub shaft 
143 has an upright arm 145 with a lateral stud 146 on 
which is pivoted a bail 147 having an extended actuating 
pawl 148 adapted to engage the teeth 96 on the slide 79 
and pull it to the right, as viewed in Fig. 10. As the stub 
shaft 143 rocks clockwise in Fig. 10, the arm 145 so 
moves and lifts the pawl 148 to engage the teeth 96. 
The pawl 148 has a tail piece 149 to which is connected 
a spring 150 the other end of which is connected to a 
pin 151 fixed on the arm 145. The bail 147 has a tail 
152 which limits against the pin 151. As the arm 145 
restores to normal the pawl 148 is lowered out of en 
gagement with the teeth 96. Thus the slide is moved one 
space to the right on each machine operation, in which 
position it will be latched by the pawl 97. 

In respect to keys 2 to 9, inclusive, the ears 78 on slide 
79 contact block arms 77 on the next to the last multiply 
stroke and releases the arm 76 from the key stem pawl 
74 as above mentioned. This allows the key stem comb 
85 to restore and in turn permits the non-print bell 
crank 89 to restore. The bellcrank 88 is prevented from 
restoring at this time because a spring 153 (Fig. 9A) will 
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pull down cyclically-operated latch 54 to latch over an 
ear 155 on link 120 to prevent the return of the link 128. 
This latching is effected on every forward stroke of the 
main shaft since the arm 126 (Fig. 9A) moves thus 
downward at that time and through pin 156 permits latch 
154 to drop and engage the ear 55. This prevents the 
motor drive control arm 32 from being latched by the 
motor control latch 31. Control arm 23 will also be 
held up by contact with roller 22 on link 20, thus re 
maining above roller 125 on gear arm 26 and preventing 
the multiply key from being unlatched by key stem latch 
g29. 

It was stated that comb 85 was restored on the for 
ward stroke of the next to the last multiplying cycle of 
the machine. At this time latch 154 is holding link 120 
rearwardly, preventing it from restoring. However, on 
the return stroke of this cycle the gear arm 26 will ro 
tate clockwise and lift pin 156 on latch 154 to release 
latch from ear 155 and allow link 120 to restore. This 
will restore bellcrank 88 and as it does link 24 will rise 
and lift nose i5 from behind roller i8, allowing spring 
57 to move the motor control latch 13 to the rear to 

enable it to latch under lip 158 on the motor control arm 
32 at the end of the following main shaft stroke. On 

the last forward stroke of the multiplying cycles as gear 
arm 26 on the universal drive shaft 27 moves down 
ward, the control arm 123 will drop behind the roller 125 
on said arm 26 and on the return stroke the roller will 
drive the arm 123 to the rear and through arm 124 rock 
bail 128 counterclockwise, thus driving link 19 for 
ward and unlatching the multiply key 58 which will tend 
to restore under the tension of its own spring 159 (Fig. 9). 
The machine will print and backspace on this stroke, as 
disclosed in Patent 2,726,037 above. 

KEY RESTORING MECHANISM 
(Figs. 11 and 12) 

This mechanism is necessary to help restore the mul 
tiply keys in case pressure is applied to another key when 
the key is depressed. In Fig. 12 is shown the blank stroke 
bail 16t. (This is similar to bail 306 seen in Fig. 18 of 
Patent 2,688,439, column 21, lines 54-66 above.) When 
the pin carriage 40 is in normal position the arm 16 of 
this bail lies in a notch in a pivoted control arn 62, the 
forward end 163 of which iies under and holds raised, by 
means of stud 64, the key stem bail operating pawl 65, 
above the stud 166 of the key stem return bail arm 67. 
When an item is entered into the pin carriage, the blank 
stroke bail 69 will rotate clockwise, thereby causing arm 
i62 to lower pawl 65, latching the hook portion 69 over 
stud ió6 of the bail arm 67. 
As the multiply key 58 is depressed and link 159 moves 

to the rear as above described, stud 68 thereon will 
contact pawl 65 raising the hook portion 169 above 
stud i65 to prevent operating the key return bar 478 
until the last stroke of each multiplier operation. On 
said last operation, as above stated, the link 19 restores 
forwardly and stud 68 moves away from and permits 
front end of pawl 165 to drop over and latch stud 166, 
as the high point of the motor drive crank, in the usual 
manner, pulls the feature key release link 71 to the rear. 
This link is secured by pin and slot connection to rock 
arm 72 corresponding to arm 317 shown in Fig. 1 of 
iPatent 2,726,037 above. 
The arm 172 is loose on feature key release shaft 72’. 

To this arm 72 is connected the key return bail oper 
ating link 73 which will be moved to the rear. This 
link 73 is slotted to receive the stud 166. The link 73 
has a stud 174 on which the pawl 65 is mounted. Since 
the hook end i69 of this pawl 165 is engaged with the 
stud 66, which is fixed to the key return bail arm 267, 
said arm 167 will be rocked and through yield spring 
175 will raise the key return bar 70 to definitely restore 
the multiply key 58. This spring automatically restores 
the bar to normal lowered position as the parts return to 
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3 
normal and is connected at one end to an ear 179' mov 
able with the bar 170 and at the other to an arm 67' 
Innovable with the bail 67. 

SHORT CUT MULTIPLICATION 
- (Keys 6, 7, 8, and 9) 

The number "eight” key will be used as an example 
to describe short cut multiplication. When this key is 
depressed the pawl 74 (Fig. 13) thereon will contact arm 
76 loose on shaft 80. A stud 76 on the arm will engage 
a projection 177 on bail 83 to rock the bail 83 and ad 
vance to the rear the block arm 77 aligned with the 
number "three' key as above explained. This action will 
also rock the comb 85 as above set forth and rock bails 
33 and 39 as and for the purposes already set forth. As 
the rear end of arm 76 moves down it will contact the 
ear 78 on bail 79 and rock said bail which is loosely 
rotatable on universal drive shaft 127 in a counterclock 
wise direction. Rotatably mounted on stud 180’ (Fig. 
13) carried by the bail 179 is a second bail 180 having 
an upward extending hook member. As the bail 179 is 
rocked the hook member engages stud 181 on drive 
bail 182 pulling the stud 181 forwardly and rocks the bail 
182. The bail 182 as it rocks raises control slide latch 
184 permitting stop section control slide 185 to move 
one Space to the left against step 186 of the latch 34. 
The control slide 185 is slidably mounted on the front 
Wall of the stop carriage and has at its right end an ear 
187 which normally lies against an initial step 188 of the 
latch 84. Thus when any of the above mentioned keys 
are depressed the pin carriage is stepped one space to 
the left equivalent to multiplying the multiplicand by 
ten. The space stop key stem 133 has a lateral lip 183' 
which lies under a lateral flange 82 on the bail 182. 
The key stem 183 has a dependent limb 183''. Thus when 
the bail 182 is rocked as above described the lip 182 
will press the lip 183’ down with the limb 83' to set a 
space stop as well as to space the pin stop carriage as 
described. This also permits the key stem 183 to be 
operated in the usual manner independently of the baii 
182 when the space key is operated. 
As the bail 179 is moved downward it rocks a pawl 

189 rotatably mounted, on its other end, to pull down 
on extension 190 of retaining latch 191 which pivots on 
Stud 192. Lowering of latch 191 permits motor drive 
pawl 193 to rock clockwise, so that a fork 194 at its top 
rear portion will lie in the path of stud 195 at the top of 
the arm 140 fixed to the universal drive shaft 127. As 
this shaft operates, as before stated, from the backspace 
cam 56 through link 139 (Fig. 16A) the pawl 189 and 
the pawl 93 are driven toward the front of the machine 
by the stud 195. The pawl 193 is on a bail member 196 
loosely mounted on a stud 97 on the end of arm i98 
(Fig. 16A) which is loosely mounted on shaft 127. To 
a stud 199 on arm i98 is connected the slotted end of a 
link 200 (Fig. 6) the upper end of which is connected 
to a plate 20 loosely mounted on a stub shaft 202 fixed 
to the frame of the machine and having a rearwardly 
extending finger 203. When the link 26 is lowered the 
plate will be rocked clockwise to lift the finger 293 from 
contact with a stud 204 on an arm 25 (Figs. 6 and 13A) 
which is the same as the arm 254 in Fig. 23 of Patent 
2,726,037 and functions in a similar manner to set up 
the parts for short cut multiplication. 
When the negative multiply operating arm 226 loosely 

mounted on division shaft 207 is released by latch arm 
205 as set forth in the above patent, a lip 203 on its op 
posite end will contact a stud 299 on an arm 210 fixed to 
print hammer latch shaft 25 (Figs. 6 and 13A) and lift 
the arm and rock the shaft. This motion does not change 
the blocking of the multiplier and quotient, or M and Q 
printing hammers, as in previous machines, as in both 
regular and short cut multiplication in this machine the 
multiplier digit types are located on the right hand side 
of the M and Q rack, as will be later explained. As the 
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shaft 2:3 is rocked, stud 2:2 on arm 213 fixed to shaft. 
2i will rise out of contact with arm 214 on bail 215 
allowing spring 216 connected to said bail to rock the 
same and lower pawl 217 into position to obstruct the 
rearward movement of the negative character print arm 
218, so that the "Cr.' symbol will not be printed on a 
short cut operation. 

The first forward stroke of the drive shaft 127, as it is 
operated by the main shaft above described, causes stud 
126 on the gear arm 26 to contact arm. 219 on the pawl 
bail 180 which rocks the hook member counterclock 
wise and permits the space key drive bail 182 and the 
space key extension 183 to restore under Spring action 
not shown. The stop section control slide 185 is re 
latched as the backspace pawl 4i, at the end of any one 
multiplier operation, moves to the right and contacts stud 
221 on the slide 185 moving the slide to the right one 
space. The control slide stud 221 takes the place of the 
fixed block 197 shown in Fig. 11 of Patent 2,237,881 to 
limit the motion of the backspace pawl 189 therein. Now 
herein when the backspace pawl 41 operates it contacts 
this stud 221 and moves the slide 185. In the present ma 
chine the escapement paw 222 is pivoted on the slide 85 
instead of on the lower keyboard plate, as in Patent 
2,203,336 above (Fig. 24 therein). 
As the shaft 211 is rocked, as above, the parts of 

the machine on the right end of this shaft are set for sub 
traction on the next cycle, as is shown in Fig. 25 in 
Patent 2,726,037 and described on pages 42 et seq. there 
in. Therefore, on the next cycle of this machine the ac 
cumulator wheels will go into the subtract position for 
the remainder of the short cut cycles of the multiplier 
digit. Backspacing on the last return stroke as is de 
scribed in said patent, will cause arm 223 (Figs. 7 and 
13A) on backspace shaft 224 to be rocked counterclock 
wise and thus raise hammer shaft latch 225 from stud 226 
on arm. 227 fixed to shaft 211. Similar parts are shown 
in Fig. 1 of Patent 2,726,037 and are parts 269, 280, 
28, 283, 235, 294, 295, and 296. This action permits 
shaft 2 to rock and permit the subtract mechanism 
to normalize on the next stroke. 
When the units rack moves out of space position or the 

release key is operated, the stop section restores in the 
manner set forth in Patent 2,726,037 (Figs. 1 and 7 
thereof) and described on page 53 thereof. The relevant 
parts therein of interest herein are elements 331 to 336, 
inclusive. In this machine (Fig. 13A) when the stop car 
riage restores, rol. 228 on the arm 229 of the reset stub 
shaft 230 will be rocked and will contact ear 231 on latch 
225 to unlatch the printing hammer latch shaft 211. This 
will permit the parts to be conditioned for addition op 
erations instead of subtraction operations on the next 
stroke, as set forth on page 53 of Patent 2,726,037. 

AUTOMATIC BLANK STROKE AND TOTAL 
OPERATIONS 

(Figs. 14 and 14A) 
As previously described, when a multiply key is de 

pressed and latched down, the motor drive control latch 
31 is held in an unlatched position, which allows spring 
33 to operate the motor drive control arm 132 until 

the key is restored, at which time the latch 13 re-engages 
the arm 132 to stop the operation of the machine. 
When the machine is about to take a total, the units 

adding rack moves out of space position and allows the 
division control lever operating arm 232 (Fig. 14) to 
rock and engage lip 233 on total latch bail 234 thus rock 
ing the bail counterclockwise, whereupon its dependent 
latch arm 235 is moved off the shoulder 236 of latch 
lever 237 and allows said lever to rotate counterclock 
wise. Each time a multiply key is depressed, lip 238 on 
the multiply motor drive latch link 117 will be moved 
rearwardly, and will be latched rearwardly by latch lever 
237, released just above disscribed, preventing motor con 
trol latch 131 from relatching control arm 132. The mo 
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tor will continue to operate until the total stroke, and 
at that time the total slide 239 moves rearwardly in the 
usual manner and through a notch therein will move 
stud 240 on arm 241 to rock said arm clockwise and 
rock the shaft 172. This motion will rock arm 242 fixed 
to said shaft and through a stud 243 thereon connected 
to a link 244 will raise said link 244 the upper end of 
which is slotted to receive a stud 245 on lever 237. This 
will rock lever 237 to unlatch link 117 and the ever 237 
will be latched again by bail 234. Movement of link 
17' permits the motor drive control arm latch 31 to re 

latch the arm 132 and stop the motor at the end of the 
stroke. The arm 242 corresponds to the arm 32 shown 
in Fig. 1 of Patent 2,726,037. The element 232 is similar 
in structure and function to arm 200 shown in Fig. 8 of 
Patent 2,726,037, and operates when the machine is about 
to go into an automatic total taking operation. 

If the release key 246 is operated during a problem, 
its extension 247 will contact ear 383 on arm 248 to 
rock it and dispose its lower end 249 in front of latch 
259, at the same time moving link 251 rearwardly to rock 
bail 252 loosely mounted on hammer latch shaft 21. 
The other end of this bail is connected by link 253 to arm 
235 of bail 234 and rocks said arm to release the auto 
matic total multiply latch lever 237 as before. Thus 
upon the actuation of the release key the machine will 
go into a total taking operation after the completion of 
the last multiplier operation by the current multiplier 
digit. Elements similar to elements herein 246-250 are 
shown in Patent 2,688,439 in Figs. 17 and 18, and parts 
364, 313, 314, 290, 370 therein. The corresponding ac 
tion of the release key 246 herein is described in Patent 
2,688,439 beginning in columns 27 and 34 thereof. 
The rear end of control connector link 120 (Fig. 14A) 

is provided with a pawl 254 held down by spring 255 and 
limited in its downward movement by inturned lip 256 on 
link 120. The pawl 254 has a dependent ear 257 which, 
as the pawl is advanced rearwardly, is adapted to engage 
a laterally turned lip 258 on the latch lever 237, rocking 
the lever clockwise to normalize the latch lever 237 if, 
for any reason, an operator actuated the release key be 
fore entering the multiplicand into the pin carriage. If 
the release key was used in this manner and the latch 
lever 237 was not normalized, the machine would go 
through an automatic total taking operation after the first 
multiplier. If the release key is used after the multi 
plicand has been entered in the pin carriage the machine 
will clear out in the usual manner. This is due to the 
fact that latch arm 249 is latched by latch 250 when 
numerals have been inserted in the pin carriage before 
the release key is operated. 

ACCUMULATIVE MULTIPLICATION 
(Fig. 14) 

This operation is one in which you may multiply sev 
eral times without taking a total until the end of the 
series of operations. When this operation is desired 
the automatic total multiply lock slide 259 (Fig. 14) 
is moved to the left through the intermediary of its up 
standing finger 260 which projects through the upper 
keyboard plate 70. When so moved its right end 261 
will be moved into the path of upper arm 262 on the 
latch lever 237, preventing it from engaging lip 238 on 
the motor drive latch link 117, thereby preventing a 
total operation. 

However, since the keyboard is locked throughout the 
entire multiplication problem as will be later set forth, 
and is only unlocked by the machine taking an auto 
matic total, it is necessary to disable the multiply key 
board interlock slide 263 when using accumulative multi 
plication. This is accomplished by the fact that when 
the slide 259 is moved to the left a lateral ear 264 there 
on will contact stud 265 on the slide 263, blocking its 
movement to the right so that lip 266 (Fig. 18) on the 
slide 263 will remain out of the path of the extension 267 
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of the universal bar 268. A spring 431 (Fig. 18) urges 
the slide 263 to the left at all times. Therefore, under 
these conditions a series of multiplications may be made 
without taking a total. In order to take a total of these 
Series of multiplications the slide 259 must be moved to 
the right before the last multiplication of the series, in 
which event the machine will automatically proceed 
through a total taking operation. The universal bar 268 
is similar to bar 263 shown in Fig. 19 of Patent 2,237,881 
above mentioned, which is operated by all the keys and 
is used to block key operation when the machine is cycling. 

NON-PRINT MECHANISM-FIG. 15 
including operation of keys 'O' and '1' 

When using the multiply keys 1 through 5, which do 
not require short cut multiplication, the herein machine 
performs the same number of cycles as the value of the 
multiplier digit. For example, when multiplying by one 
the machine will take only one cycle; multiplying by 
three the machine will take three cycles. This is be 
cause no extra cycle is needed to print and backspace. 
In previous machines the first cycle was a non-add cycle 
and, therefore if multiplying by five the machine would 
go through six cycles. 
As previously stated the slide 79 (Fig. 9) releases the 

non-print mechanism on the next to the last stroke so that 
in this machine the printing and backspacing occurs on 
the last stroke of the regular series of multiplying opera 
tions. As previously explained with respect to the opera 
tion of keys two through five Figs. 9 and 9A, the opera 
tion of the bellcrank arm 76 will dispose the block arm 
77 in the path of the step-by-step slide 79 and also rock 
the comb 85 clockwise, thereby actuating the non-print 
bail element 89. The link 269 (Fig. 15) pivoted near 
the top of the bail 89 will move to the rear and will rock 
latch 270 counterclockwise releasing the end thereof 
from the roll 271 on the multiply non-print slide 272 per 
mitting said slide to move within the limit of a slot 273 
against stud 195 on the arm 40 fixed to the universal 
drive shaft 127. As the non-print control slide 272 
moves rearward its end contacts a stud 274 on the lower 
end of a lever 275 the upper end of which is connected 
to the non-print link 276 which is similar to link 136 on 
Fig. 9 of Patent 2,237,881. On the stub shaft 277 on 
which the latch 270 is pivoted is also pivoted a bail 278 
supporting a latch arm 279. The stub shaft 277 is fixed 
to frame plate 33 (Fig. 6). A spring 280 resiliently con 
nects the bail 278 and latch arm 270 through stud 282 
and finger 281 so that movement of arm 270 places arm 
279 in the path of stud 274. This blocks the lever 275 
from restoring at this time. The spring 280 is connected 
also to stud 282 on latch 270. 

It is clear that the block arm 77 (Fig. 9) is positioned 
in the path of the ear 78 on the slide 79 and when this 
slide moves to the right step-by-step as above described 
this ear will contact the arm 77 to release it, as de 
scribed, permitting comb 85 to restore. This allows both 
bellcrank 89 and control link 269 to restore. The stud 
195 on the arm 140 on the shaft 127 drives the slide 272 
to the front (right Fig. 15) on every forward stroke of 
the main shaft, but as long as control link 269 holds 
latch 270 in an unlatched position this latch 270 will not 
engage roll 27 on the slide 272 and, therefore, this slide 
will not be latched. However, when link 269 restores, 
the latch 270 will relatch the slide 272 through the pull 
of spring 283 which is connected to the lower side of the 
bail 278. A spring 284 tends to urge the slide 272 rear 
ward when this slide is unlatched. The spring 283 will 
also normalize the latch arm 279 permitting the non 
print link 276 to restore. This will set up the machine 
for a print operation on the following cycle as will be 
apparent from a consideration of the operation of the 
similar link in Patent 2,726,037. 

However, when either the “0” or the “1” multiply key 
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is depressed, stud 285 (which is only on the stems of 
these keys) will contact the drive arms 286 fixed to the 
shaft 286 to accomplish the following: 

(1) Arm 287 fixed to right end of shaft 286 will rock 
clockwise (Fig. 15) to block stud 288 and so prevent 
latch 154, under influence of spring 153, from engaging 
ear 155 on link 120. This will permit the motor drive 
control arm 132 to be relatched on the first cycle to pre 
vent the machine from going through more than one 
multiply cycle. 

(2) Non-print slide retaining arm 289 (Fig. 15) fixed 
to shaft 286 at its left end will be raised to block the 
rearward movement of the lateral ear 290 on the non 
print slide 272 thus preventing this slide from actuating 
the non-print lever 275, permitting the machine to print. 
Multiply mechanism operating link 92 will move to the 
rear and hold, at its rearward end 291, the lower end 
292 (Fig. 6A) of the main backspace pawl. This pawl 
is the same as pawl 188 shown in Fig. 3 of Patent 
2,726,037 and functions in the same manner. This will 
permit the backspace mechanism to be operative in the 
usual manner on this cycle. 

NON-ADD MECHANISM 
(Fig. 15) 

Due to the fact that no values are changed in a multi 
plication problem when multiplying by a zero, it is nec 
essary for the non-add mechanism to be brought into play 
whenever the 0 multiply key is depressed. This is accom 
plished as follows: Located directly beneath 0 multiply 
key stem 68 is a stud 293 on the non-add bellcrank 294 
loosely mounted on the cross rod 80. Depression of the 
0 key will cause the bellcrank 294 to be rocked counter 
clockwise and will move rearwardly the non-add link 295, 
the front end of which is slotted to receive a stud on an 
arm 353 of the bellcrank 294. This will position the non 
add mechanism for a non-add operation. This non-add 
mechanism is the same as shown in Fig. 12 of Patent 
2,237,881. However, it is to be remembered that this is 
the only time that the non-add mechanism is operated 
since as pointed out above the multiply non-print bell 
crank slide 272 is unlatched one cycle before the comple 
tion of the multiplication thus eliminating the previously 
employed non-add cycle. 

MULTIPLIER AND QUOTIENT RACK 
(Figs. 16 and 16A) 

As previously stated there is only one rack in this ma 
chine used for printing the digits of the multiplier and 
the quotient, whereas in former machines one rack was 
used for division and a separate one for multiplication. 
In this machine the digits for quotients are disposed on 
one side of the rack in the usual manner starting with Zero 
at the top and consecutively downward. On the other 
side of the rack the digits for multiplication are disposed 
in a novel manner. The zero digit is at the top, followed 
below by the decimal point symbol. Below these in order 
are one, two, three, four, five, nine, eight, seven and six. 
To print zero the rack must be lowered one space. To 
print the first five digits the rack initially is raised one 
space. To print any of the short cut digits such as nine, 
eight, seven and six, the rack is initially raised five spaces 
to the "5" position. 

(A) MULTIPLY KEYS “ONE' THROUGH “FIVE" 
Since there are no extra cycles in this machine when 

multiplying with digits from one to five it is necessary 
to initially position the rack before the regular rack feed 
ing mechanism takes effect. When one of the above men 
tioned keys is depressed, as stated before, the non-print 
bellcrank 89 (Fig. 16) rocks counterclockwise and moves 
the operating slide 92 rearwardly. As slide 92 thus moves 
the cam surface on the upper edge thereof cams against a 
roller 296 on arm 297 extending from the can limit plate 
298. This rocks the plate 298 counterclockwise. This 
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plate has two steps thereon 299 and 300 and this rocking 
movement places the step 300 beneath an ear 301 on a 
vertical link 302 since this ear normally rests on the step 
299 of the plate 298. This link is normally urged down 
by a spring 303. As the link is thus allowed to move 
down one step the nose 304 (Fig. 16D) contacts stud 305 
on arm 306 fixed to multiply type drive shaft 307, thus 
rocking said shaft and moving up an arm 308 pinned to 
said shaft. This arm 308 has a roller 309 thereon which 
lies beneath the bottom of the M and Q rack 310. Thus 
the rack is moved up one space prior to the forward stroke 
of the first cycle of the machine. At the same time as 
shaft 307 is rocked to move up arm 308, an arm 311 (Fig. 
16A) on its right hand end is also moved down and by 
means of a roller 312 thereon will rock the repeat shaft 
bail 313 counterclockwise to raise the rod 314 and prevent 
the restoration of the pin carriage. This rod and similar 
associated mechanism is shown in Patent 2,237,881 (Fig. 
18) and in Fig. 7 of Patent 2,726,037. 
As the slide 92 (Fig. 16) moves rearwardly its for 

ward end 291 contacts an arm 315 of a bellcrank the 
other arm 316 of which acts as a latch. This bellcrank is 
loosely pivoted on a stub shaft 317 fastened to the frame 
plate 33. This latch arm 316 when actuated releases bail 
member 318 which is loosely pivoted on shaft 319 and 
is then spring urged anti-clockwise to place the lower 
end of an arm 320 thereon over a lateral ear 321 on 
the rack 310. This will prevent the rack from over 
throwing its initial one space movement. The amount 
of rocking motion given to the bail 318 is determined by 
the position of a latch control arm 322 which has two 
steps 323 and 324 thereon adjacent a roll 325 on an arm 
326 dependent from the bail member 318. When keys 
from “1” to and including “5” are depressed the control 
arm 322 remains in normal position so that when the 
bail 318 is released its dependent arm 326 will be limited 
by step 323 on said arm and the action will take place 
as above stated to allow the rack to move up only one 
step, thereby placing the “1” digit at the printing line. 

Near the end of the forward stroke the backspace cam 
56 (Fig. 6) will contact the laterally turned lower end 
327 of an arm of a bellcrank the other arm of which 
328 is a latch which, when lifted thus, releases the 
type carrier retaining pawl bail 329 loose on shaft 329 
and, under influence of spring 330 will move into posi 
tion to hold the rack as it is lifted, in the usual manner. 
The lower dependent arm 331 of pawl 329, as said pawl 
is released, will move rearward and strike the dependent 
extension 332 of the bail member 318 to restore it until 
it is latched by the latch arm 316, so that the arm 320 
of the bail member 318 will not block the rack. This 
sequence is very important because failure to get the 
type carrier limiting arm 320 out of blocking position 
before the M and Q rack feeds up step-by-step may 
cause the regular M and Q rack feed mechanism to be 
broken or thrown out of adjustment. 

Simultaneously with the movement of arm 327 by the 
backspace cam 56, this movement will permit spring 333 
to move the multiply type drive arm latch 334 rear 
wardly. The lower part of this latch is hooked to en 
gage under latch arm 335 (Fig. 16D) fixed to shaft 
307 to hold said shaft in its rocked position and thereby 
keep the rod 314 lifted to prevent restoration of the 
pin carriage. Referring to Figs. 16 and 16C, as above 
described when the bail 329 is released to move the rack 
retaining pawl to engage the rack 310, the end of the 
latch arm 328 will lie on top of a lateral ear 329' to 
hold the lower arm 327 rearwardly. When the rack re 
taining pawl and the bail 329 are released in a manner 
well known in Remington Rand calculators, the ears 
329' will move forwardly and allow the end of the latch 
328 to drop under the influence of its spring to move 
lower arm 327 forwardly and contact the latch 334 to 
unlatch it. The releasing means for the rack retaining 
pawl is shown in Figs, 13 and 30 of Patent 2,237,881 
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supra, and particularly with reference to the disabling 
hook 61. 

(B) MULTIPLY KEYS 6 THROUGH 9 
The machine operates by the short cut method when 

multiplier keys 6 through 9 are used. For example, 
when multiplying by 9 the machine will take two multi 
plying cycles. To obtain proper initial printing posi 
tion, the M and Q rack is initially positioned up five 
spaces, whence it will then be fed up step-by-step. This 
initial setting of the rack, before regular step-by-step 
feeding begins, is accomplished as follows: When a short 
cut multiply key is depressed, as previously explained, the 
arm 198 is rocked and a dependent arm 336 thereon 
(Fig. 16A) will be moved rearward. This arm has a 
stud 337 riding in a slot 338 in link 339. A yield spring 
340 connects the stud and the link. Link 339 will be 
moved rearward and its rear end is hooked as at 341 to 
embrace and slide on stub shaft 342 (Fig. 16) which also 
receives the slot 343 in the lower end of the link 302. 
This end of the link 339 has an upper projection or ear 
344 which is adapted to engage a stud 345 (Fig. 16B) 
on the side of plate 298 rocking this plate counterclock 
wise so that step 300 on said plate will be moved out 
of the path of the ear on the link 302 which will then 
move all the way down and limit on the stub shaft 342. 
This will cause nose 304 of link 302 (Fig. 16) to contact 
stud 305 and through arm 306 rock shaft 307 a greater 
distance to lift the rack 310 five spaces bringing it with 
the digit “five' in printing position. As the plate 293 
is rocked, a dependent arm 346 thereon will engage an 
end plate 347 on the front end of control arm 322 to 
lift said arm to present the step 324 in the path of roll 
325 on arm 326 of bail 318. This will block the move 
ment of bail 318 so as to present the shoulder 348 on 
arm 320 to block the rack 310 from overthrowing after 
its initial five space movement. Nose 349 (Fig. 16B) on 
plate 298 will hold the outer back space pawl 350 to 
the rear to permit back-spacing on the first return stroke. 
Near the end of the forward stroke, the stud 195 (Fig. 
13) of the drive shaft arm 140 will contact pawl 189 
rocking it counterclockwise free of the extension 190 of 
latch 191, which will then move up and relatch the drive 
pawl 193. 

(C) MULTIPLYING BY '0' 
To get the zero into printing position it is necessary 

to lower the M and Q rack 310 one space. This is 
accomplished as follows: In its normal position the rack 
310 rests on roll 309 on the arm 308 on shaft 307. 
Shaft 307 is normally held in position by roll 305 limit 
ing against a cam slope 351 (Fig. 16A) on Zero type 
drive slide 352. This slide is connected at one end to the 
upper end of arm 354 on bellcrank 294 which, as stated 
above, is rocked when the zero key is depressed. The 
rearward movement of slide 352 removes the cam slope 
351 from over the stud 305 on arm 306 fixed to shaft 
307. Spring 357 connected to latch arm 335 fixed to 
shaft 307 will rock said shaft counterclockwise (Fig. 16) 
to swing arm 308 and allow rack 310 to drop one Space, 
thus bringing the zero symbol thereon into printing posi 
tion (Fig. 16). 
As the slide 352 (Fig. 16A) moves rearwardly upon 

the depression of the zero key, a step 358 on an elevated 
portion 359 thereof will be disposed under ear 301 of 
the link 302 so that this link cannot drop and rock shaft 
307 to lift the rack 310. 
RESTORATION OF CARRIAGE WHEN MULTIPLY 

ING BY 1. 

The purpose of pawl 360 (Fig. 16A), which is pivoted 
to the stud 361 which in turn connects link 139 to the 
back-space cam 56, is to pick up and restore the link 
302 immediately on the first return stroke to enable the 
stop section to restore when multiplying by “1,” if 
a significant figure is in the units column or the release 
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key is used. The pawl 360 is urged clockwise by a 
yield spring 362 wrapped around the stud and is con 
nected to the pawl at one end and to the stud 363 on the 
backspace cam 56 at the other end. The pawl 360 has 
a rear dependent finger 364 (Figs. 6A and 16A) limit 
ing against the stud 363 on the backspace cam 56. The 
pawl is held in its raised position as shown in Fig. 16A by 
a latch arm 365 pivoted on a pin 366 on the frame plate 
33 and arm 365 has a limiting finger 367 limiting against 
pin 368 on the frame plate 33. A spring 369 connected 
at one end to pin 368 and at the other to the latch arm 
365 urges the arm into latching position with the pawl 
360. The operation of pawl 360 is as follows: As the 
backspace cam 55 rotates clockwise (Fig. 16) the pawl 
360 will move down with it. The step 370 of pawl 360 
will swing around and under roll 371 (Fig. 16) on an 
arm 372 pivoted on shaft 207 against the resistance of 
yield spring 362. Reference to Fig. 16A will show that 
when the back-space cam 56 moves downwardly it will 
carry the pawl 360 with it, and this pawl will be swung 
initially counterclockwise because it is temporarily held 
by the pawl 365. This will cause the outer end of pawl 
360 to bear against the top of roll 371 and the swinging 
movement of the pawl 360 will cause the step 370 
thereon to lie under the roll 371 so that it will push up 
on the roll 371 when the cam 56 returns to normal. The 
lever 372 has a stud 372 thereon which is connected 
to the upper end of the link 302. It will be noted that 
the cam 56 has a stud 372' thereon which, in the normal 
position of said cam shown in Fig. 16, will support the 
outer end of lever 372. On the return stroke the step 
370 will pick up the roll 37 and restore the link 302 
at the very beginning of the return stroke. This will 
cause nose 304 of link 302 to release stud 305 on arm 
306 (Fig. 16C) so that shaft 307 and multiply repeat 
bail 313 will restore, thus lowering the rod 314 permit 
ting the pin carriage to restore if it is not prevented 
from doing so by other means. 

M AND Q RACK SNUBBER MECHANISM 
(Fig.s. 5A and 17) 

This mechanism is provided to prevent the M and Q 
rack 310 from bouncing when restoring to normal posi 
tion. The snubber arm 373 depends from a bail mem 
ber 374 pivoted on the hammer trip shaft 319. The 
snubber is held in operative position by the spring 376, 
one end of which is connected to the bail and the other 
end to the comb 377. The bail has a finger 378 limit 
ing against comb 377 to limit the clockwise rocking of 
the snubber arm 373. The bent lower end of the arm 373 
is disposed just above the lateral ear 32 on the rack 
30. In order for the rack to move upward it merely 
cams the arm 373 to the front. The tension of the spring 
376 is sufficient to prevent the M and Q rack 30 from 
bouncing as it normalizes but is not so strong as to in 
terfere with the elevation of the rack. 

REPEAT SHAFT ARM LATCH 

(Figs. 7 and 20) 
This mechanism has been added to prevent premature 

restoring of the pin carriage during division, and con 
sists of a latch operating link 380 slotted to receive a 
stud 381 on the arm of the division key 57 and has a 
lip 382 resting just above an ear 383 laterally extending 
from the release latch plate 248 pivoted to a frame plate 
Such as 33. The other end of link 380 is connected to 
a latch bail 385 which pivots on the feature key latch 
shaft 72’. A hooked latch finger 386 extending from 
the latch bail 385 is adapted to engage with a rear lip 
387 on the repeat shaft bail 313. 
When the division key 57 is operated the stud 38 will 

be moved down allowing spring 389 to rock latch bail 
385 to rock clockwise and link 388 is allowed to drop. 
This will lower latch hook 386 to engage with lip 387 
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on the repeat shaft bail 313 when the inner link 388 
supported from the right arm (not shown) of the di 
vision shaft 207 is raised during a division operation. 
When the division key 57 restores in the usual manner 
stud 38 will raise link 380 which in turn will rock the 
latch bail 385 counterclockwise to unlatch the latch hook 
386 from lip 387. This will permit rod 3;4 to drop and 
allow the usual restoring link to restore the pin carriage. 
The inner link 388 functions in the manner set forth in 
Patent 2,688,439 above mentioned and described on page 
59 thereof, with particular reference to parts 193, 390, 
399, and 409 set forth in Figs. 3 and 11 thereof. Through 
this mechanism the pin carriage is prevented from re 
storing during subtraction operations which form part 
of a division problem. 

Operation of the release key 246 during division will 
rock latch plate 248 through the extension arm 247 on 
the release key. This rocking movement will lift ear 
383 which through lip 382 will raise link 380 and, as 
described above, will normalize the latch bail 385 un 
latching the repeat shaft bail 313. The repeat shaft bail 
is then free to restore, through link 388 when the right 
division shaft arm is unlatched. This arm is not shown 
herein for purposes of clarity, but is shown in Patent 
2,237,881 (Fig. 5) as element 284 and also in Patent 
2,688,439 (Fig. 3) as part 386. The division operations 
of this machine are otherwise substantially unchanged 
from those set forth in the previously mentioned applica 
tions and patents. 

INTERLOCKS 
(Figs. 18 and 19) 
GENERAL RESUME 

(A) The division key 57, the subtract key 391 and 
the non-add key 392 are blocked during multiplication. 
The division lzey 57 is blocked by the division interlock 
block arm 393 (Fig. 18). The keyboard, subtract and 
non-add keys are blocked by the multiply and division 
keyboard interlock slide 263. 

(B) All multiply keys 58 are blocked during division 
by the key stem interlock plate 395 (Fig. 18) moving 
down between the key stem interlock rollers 396. 

(C) All multiply keys are blocked against depression 
when the main shaft is out of normal position by the key 
stem interlock plate 395 moving down between rollers 
396. - 

(D) When a multiply key is depressed all other multi 
ply keys are blocked against depression by the key stem 
interlock arm 71 moving in between the rollers 396. 
Therefore, it is impossible to depress more than one multi 
ply key at a time. 

(E) Stud 397 on non-add link 295 trips the key stem 
interlock plate 395 through bail 398. 

(F) When the pin carriage 40 is in normal position, 
all multiply keys are blocked by a dependent extension 
399 (Fig. 19) on backspace rack 400 holding the multi 
ply key lock slide 401, through yielding pawl 433, under 
the multiply key stems. 

(G) Multiply keys zero through five are blocked by 
slide 40 if any multiply key six through nine is partially 
depressed and then allowed to restore. 

(H) Multiply keys zero and one are blocked against 
a second depression, if depressed part way and then al 
lowed to restore, by the multiply non-print bellcrank slide 
retaining arm 289 (Fig. 15) limiting against the bottom 
of lateral ear 250 of slide 272. 

INTERLOCKS (DETAIL OPERATION) 
Figs. 18 and 19 

These interlocks operate more in detail, as follows: 
OWISION INTERLOCK 

As a multiply key is being depressed, and near the 
end of its downward movement, non-print bellcrank 89 

75 pushes division interlock arm latch link 402 rearward. 
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The other end of this link is connected to division inter 
lock arm latch 403 which is rocked to release division 
interlock block arm 393 and allow its hooked end 404, 
under tension of a spring (not shown) to drop in front 
of latch arm 405 of the division key latch structure, so 
that the division key cannot be depressed. This latch 
405 in similar form is shown in Patent 2,237,881 (Fig. 
24) and described on page 11 first column. As block 
arm 393 rocks rearward its rear vertical extension 406 
will contact and move pivoted bellcrank 407 the other 
end of which through one of the springs 408 connected 
to lip 408 of slide 263 will move slide 263 to the right 
to block the subtract and non-add keys by placing lips 
392 and 391 under lugs (not shown) on the stems of 
these keys. This movement also will cause the lip 266 
to move over the extension 267 on the universal bar 268 
above mentioned, thus blocking the keyboard keys, until 
block arm. 393 is restored to normal by stud 409 on 
the total slide 239 by contacting the lower extension 
411 on arm 393 as the total slide moves to the rear on 
a total operation. Then spring 431 can restore the slide 
263 to normal to unlatch the keys mentioned, and the 
division key is unlatched from the block arm 393. 

MULTIPLICATION INTERLOCK 

Depression of the division key 57 pushes the rear of 
printing hammer catch block arm 412 (Fig. 18) below 
lateral extension 413 on hammer catch arm 44 dependent 
from bail 415 which is rocked by a spring to shift the 
hammer latches 416 so that the quotient hammer is un 
latched and the multiplier hammer is latched, by engag 
ing with studs such as 417 (Fig. 5) on the hammers 50. 
As bail 415 is thus rocked loosely on shaft 211 it pushes 
forwardly the multiply interlock bail operating link 418, 
one end of which is connected to bail 415 below its pivot 
shaft and the other end of which is connected to a pin 
419 on arm 420 loose on shaft 286 and supporting multi 
ply interlock bail 398 which is thereby rocked counter 
clockwise. The other end of bail 398 is connected to an 
arm 421 loosely dependent from shaft 286 and which has 
a lateral ear 422 which is swung rearwardly to trip key 
stem interlock retaining pawl 423 off of stud 424 on an 
arm 425 fixed to universal drive shaft 127. Pawl 423 is 
supported from the rear of key stem interlock plate 395 
which is then pulled down by spring 426 so that its front 
extension 427 is disposed between the key lock rollers 
396 blocking the multiply keys from being depressed dur 
ing division operations. This plate is kept down until the 
bail arm 414 is restored by the stud 428 on the rear end 
of the total slide 239 as it moves to the rear on a total 
operation. This release permits the pawl 423 to drop 
back to normal position over the stud 424 whereby, on the 
return stroke of that cycle, the stud will lift the pawl 423 
and its associated interlock plate 395 and thus unlock the 
multiply keys 58. It is also to be observed that when the 
link 418 is moved forward to block the multiply keys 58 
as above described, a lateral ear 429 on it will engage an 
arm on bellcrank 430 the other arm of which is connected 
to another of the springs 408 to move the slide 263 to the 
right thus locking the keys above mentioned as before, 
until released by the stud on the total slide restoring the 
print hammer catch bail as described above. 

MAN SEAT INTERLOCK 

It has been above mentioned that the pawl 423 rests on 
a stud 424 on an arm 425 fixed to the universal drive 
shaft 127. Since this shaft is driven from the main shaft 
55 and backspace cam 56 through link 139, as soon as the 
main shaft starts from normal, shaft 127 rocks the stud 
424 down and allows interlock plate 395 to drop placing 
its forward extension 427 between the roilers 396 and thus 
locking all the multiply keys by spreading the rollers, until 
the main shaft restores to normal and the stud 424 is lifted 
to lift the pawl 423 and the interlock plate 395. These 
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closed channel (not shown). They have an accumulated 
clearance between them just sufficient for one multiply key 
to move down. Thus with atly key down the rollers will 
block all the other multiply keys. 

STOP SECTION INTERLOCK 

It is necessary to lock the multiply keys 58 when the 
non-add key 392 (Fig. 18) is depressed to prevent multi 
plying and non-adding at the same time. This is accom 
plished by reason of the fact that when the non-add link 
295 is moved to the rear by rocking of arm 353 on bell 
crank 294, a stud 397 thereon will contact the lower ex 
tension 432 of an arm 420 to rock the bail 398 counter 
clockwise which, as above set forth, will trip the interlock 
plate 395 to lock the keys. 
When the stop section is in normal position, extension 

399 on the backspace rack 400 will hold the key lock 
slide 401, through the intermediary of yielding pawl 433, 
so that the upturned ears 434 on slide 401 will normally 
lie underneath the projecting key shoulders 435 as indi 
cated with respect to the '9' key in Fig. 19. The pawl 
433 is pivoted on the base plate of the slide 401 and 
mounts a pin 436 to which is connected a spring 437 
which at its other end is connected to a pin 438 also on 
the base of slide 401. As the multiplicand is entered into 
the pin carriage, the carriage moves to the left and ex 
tension 399 moves away from the pawl 433 and allows 
spring 439 to pull the slide 401 to the left one space dis 
tance so that the key stems, all of them, are permitted to 
be depressed all the way down the full distance in the 
space between the ears 434 of the slide 401. When the 
pin carriage restores, while a key is latched down, the 
extension 399 will merely engage and rock the pawl 433 
and stretch the spring 437 so that when the key is released 
the spring 437 will snap the slide 401 to the right to dis 
pose all its ears 434 under the shoulders 435 of the key 
stems 68. 

It will be observed that the ears 434 (Fig. 2) are of 
different widths at their tops. This is so that when the 
carriage moves to the left upon entering of a numeral 
therein the slide will move one space to the left with the 
blocking ears 434 all removed from under the shoulders 
435 and with the upright projecting finger 440 from the 
rear edge of the slide 401 blocked by the laterally pro 
jecting ear 441 of the control slide 185. Therefore, in 
this position any multiply key can be depressed. 

With the slide 401 thus moved to the left one space 
and stopped there as described, if a short cut key such 
as nine is operated, this will result, as before explained, 
in the stepping of the pin carriage one space to the left and 
this will move the ear 441 one space to the left allowing 
finger 440 to move correspondingly and space the slide 
401 one space further to the left. This action will then 
dispose the respective ears 434 so that the keys zero to five 
will be blocked from depression and the short cut keys 
will remain unblocked. This prevents misoperation of the 
keys zero to five. The position of the ears for this last 
named blocking action is shown in Fig. 2. 

ZERO AND ONE KEY INTERLOCK 

If either of these keys is “flick” operated, but not 
latched, the multiply non-print slide 272 will move to the 
rear and lateral ear 290 thereon will be positioned over the 
end of the slide retaining arm 289. This will prevent 
this arm from being lifted and will, therefore, prevent the 
"Zero” and "one' keys from being depressed thereafter. 
A depression of the "one' key, if permitted, would re 
sult in the amount being added into the machine without 
printing the digit. The depression of the “Zero" key 
would non-add the item, which would be correct, but 
would not print the digit. If either of these keys is mis 
operated in this manner and the operator wants to use 
either the Zero or the one key, it is advisable to clear 
the machine and start over. 
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AUTOMATIC TOTAL MULTIPLY LATCH RETAIN. 

ING HOOK 
(Figs. 14 and 21) 

The purpose of this feature is to normalize the auto 
matic total latch lever 237 (Figs. 14 and 21) whenever 
the well known motor bar 442, the subtract key 391, or 
the decimal key 443 is operated. The motor bar 442 
has an extension 444; the decimal key 443 has an exten 
sion 445; and the subtract key has an extension 446 
which is connected to the well known subtract block arm 
447 which is operated whenever the subtract key is de 
pressed. This arm is similar to arm 124 shown in Fig. 
14 of Patent 2,203,336 above and described on page 5, 
top of the first column of the specification of said patent. 
The above mentioned extensions are disposed above a 
stud 448 on an arm 449 of a bail 450 which is journaled 
on a pin 451 connected to the right side frame plate 34. 
This bail 450 also has a dependent latch hook arm 452 
which, when any of these keys is operated, is rocked coun 
terclockwise and, by means of its tapered end 453, will 
cam roll 454 upwardly on to step 455 of the latch arm 
452. This roll 454 is on the lower forward end of the 
previously described latch lever 237 in connection with 
the description of the mechanism in Figs. 14 and 14A 
relating to automatic blank stroke and total taking op 
erations. In that description it was also pointed out that 
the operation of the release key 246 would also cause 
the latch lever 237 to drop and hold link 117 rearward. 
Therefore, if the release key is operated before the de 
pression of any one of the above three keys, the hook 
arm 452 will engage and raise the latch arm 237 to pre 
vent the taking of a total. 

ACCUMULATOR. RACK NORMALIZING MECHA 
NISM 

(Figs. 23 and 24) 
Oftentimes one or more of the accumulator racks may 

have been placed in carry position by the usual credit 
balance mechanism and this places these racks forward 
of their normal restored position. It is necessary for 
proper subsequent operation of the racks, to restore them 
to their normal position before any further entries are 
made in the pin carriage. To this end advantage is taken 
of the regular latch restoring shaft 459 which has on one 
end an offset arm 460 which is cyclically rotated to turn 
the shaft and rotate a plate 461 thereon to release the 
transfer latches in the manner shown in Patent 2,203,336, 
above (Fig. 1) in which similar parts are numbered 406, 
407, and 190 and are described therein on page 12, col 
umn 2. 

In this machine advantage is taken (Figs. 23 and 24) 
of this shaft 459 to attach thereto another plate 462 
which is of spring material and provided with dependent 
spring fingers 463 which are swung counterclockwise 
(Fig. 23) when the shaft 459 is rocked so as to press 
against the vertical portions 464 of any racks 46 which 
may be advanced forward due to having been moved 
by the credit balance mechanism. 

If, however, any rack is in the carry position and a 
space stop is inserted in the machine in this particular 
column, the heel 44 of the slide associated with that rack 
would move rearward and limit against the space stop 
before the carry lug was permitted to restore from the 
slot in the carry pawl with resulting wrong addition. 
To obviate this condition, on the slide 45 associated with 
a given rack 46 there is a vertical projection 467 which 
is located directly beneath the accumulator rack slide 
guide bar 468. This will prevent the step 469 of the 
slide 45 from latching with the lug 470 on the rack 46 
when the heel of the slide moves rearward to the space 
stop. This latching action is shown and described in 
Patent 2,203,336, above, on Fig. 1 parts 208 and 210 and 
described on page 7, bottom of column 1. Since the rack 
46 will thus be free when the slide 45 moves rearwardly 
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to the space stop, the spring plate 462 will be rocked on 
the initial stroke of the main shaft and its fingers 463 
will contact the racks as above stated and move them out 
of carry position and allow the carry pawls to restore. 
This action is permitted due to the yielding of the usual 
yield spring 471 connected between the slide 45 and the 
rack 46. It is obvious that if there were no space stops 
in the machine this provision would not be necessary. 
The space stops mentioned are clearly shown and de 
scribed in Patent No. 2,726,037 (Figs. 7 and 8) and de 
scribed on pages 18 and 19. 
MEANS TO PREVENT MIS-OPERATION OF THE 
CREDIT BALANCE MECHANISM DURING D 
VISION 

(Fig. 22) 
The purpose of this mechanism is to render the credit 

balance mechanism inoperative during operations in 
volving division. The credit balance mechanism em 
ployed in this machine is substantially the same as shown 
in Patent 2,203,336, above, with reference particularly 
to Figs. 6 to 9, and pages 9 (second column) to 10 (sec 
ond column), except for the improvements thereon now 
to be described. In Fig. 22 there is shown the division 
shaft 207 which, when operated, rocks counterclockwise 
and similarly rocks the drive arm 473 on its right end 
to lift the link 474. This link has a stud 475 which ex 
tends leftward to lie under a lip 476 on a pivoted bail 
477 to rock the bail clockwise when the stud is lifted. 
The bail 477 has an arm 478 on which is a stud 479 nor 
mally lying under an arm 480 pivoted to the front end 
of the subtract slide 481. The front end of arm 480 
is formed as a lateral plate 482 which, in the normal po 
sition shown is spaced parallel to and in front of a simi 
lar plate 483 connected to the front end of the subtract 
slide 481. In the patent above mentioned these two 
plates are formed integrally with the front end of the 
slide 481 and when the slide is moved back and forth in 
its usual operation, these plates contact and move a 
stud 484 on an arm 485 dependent from a bail 486. 
When the machine is set for subtraction, as in a division 
operation, the subtract slide is moved rearward and the 
plate 482, as previously mounted, would operate the stud 
484 and the bail 486 to set the parts to add a "fugitive 
one' when a transfer took place. However, in division 
operations herein, the "fugitive one' mechanism is not 
needed since after the over-subtraction cycle takes there 
is an immediately following add-in cycle which restores 
the accumulators to a positive condition and prints the 
remainder, as explained in the above mentioned appli 
cations. 

It is, therefore, clear that, as described above, when 
the arm 482 is lifted at the beginning of a division opera 
tion, the stud 484 can not be moved and therefore the 
"fugitive one' is not involved in the operation. 

SUMMARY 

In the summarizing generally the features and opera 
tions of the machine which constitute the invention, they 
may be set forth as follows: 

(1) The depression of a multiplier key will set the 
motor in operation and, except for the "zero' and "one' 
keys, will set the non-print mechanism. 

(2) The depression of a multiplier key will position a 
block arm in the path of a step-by-step operated slide 
which is driven by the motor operated mechanism. Pro 
jections on this slide will encounter the block arm and 
release it on the step of the slide which is one less that 
the total number of steps required to complete the multi 
plication, except in the case of the "zero' and "one' key 
which only require one step. 

(3) When a total is to be taken the motor mechanism 
is maintained operative for two extra cycles. 

(4) When the block arm is released the non-print 
mechanism is released and the multiplier is printed on 

  



21 
the last cycle of the series involved in the multiplica 
tion. 

(5) Upon depression a key is automatically locked until 
the series of cycles required by the multiplier are com 
pleted, at which time the motor operating mechanism is 
released, unless a total is to be taken. 

(6) The motor operating mechanism is normally 
latched against operation. When a multiplier key is de 
pressed this latching means is automatically disabled until 
the multiplying cycles are completed or until a total is 
printed. 

(7) There is a flexible yielding connection between the 
depressed key stem and the block arm mechanism to per 
mit the said mechanism to be restored before the key is 
released. 

(8) When the key is to be restored, mechanism associ 
ated with the motor drive mechanism assists in lifting it 
against abnormal resistance. However, mechanism is pro 
vided to prevent this lifting action until after the means 
for latching the key in depressed position has been re 
stored. 

(9) When any multiplier key from “six” to "nine' is 
depressed the pin box is automatically escaped to the next 
higher position and mechanism is conditioned for sub 
traction on the second and subsequent cycles. In these 
instances the operative cycles involve one more than the 
ens complement of the key number, since the first cycle 

is an add cycle and the remainder are subtract cycles. 
(10). On any operation which includes subtraction, such 

as division and short cut multiplication, the credit balance 
symbol is automatically disabled from printing during 
these operations. 

(11) When an accumulative multiplication is to be 
employed a slide is manually set which disables the total 
taking mechanism until restored to normal position, so 
that a series of multiplications may be performed with 
out taking a total until the end of the series. 

(12) When a total taking operation is to take place 
the units rack moves out of space position and this en 
ables mechanism to be operated to latch the motor drive 
control mechanism for the necessary two extra cycles, 
namely, a blank stroke cycle and a total taking cycle. 
This same mechanism may be operated by the manipu 
lation of the release key. 

(13) When the "zero” or "one" key is depressed mech 
anism is operated to prevent the operation of the non 
print mechanism, and also to prevent more than one 
cycle of multiplying action. In the case of the "zero" 
key the non-add mechanism is operated automatically 
by the depression of this key. 

(14) In this machine for printing a "zero' when this 
key is depressed, the M and Q rack is depressed initially 
one space. When the keys from "one" to “five' are de 
pressed the same rack is initially lifted one space. When 
the keys from “six” to "nine' are depressed this same 
rack is initially lifted five spaces. 

(15) Mechanism is provided for automatically prevent 
ing the overthrow of the rack in moving to either the 
"one" position or the “five” position initially. 

(16) To insure the pin box will not restore prematurely 
during division and multiplication, means is provided to 
automatically disable the restoring means during these 
times. 

(17) Whenever certain keys, such as the decimal key, 
the subtract key, and the regular motor bar, are depressed, 
since these depressions only call for one cycle, means are 
associated with these keys to latch the total taking mech 
anism against operation when these keys are depressed. 

(18) The regular credit balance is employed in this 
imachine, but has been modified to the extent that during 
division, or short cut multiplication, its mis-operation is 
prevented automatically whenever the division drive arm 
is operated on division or subtraction operations. 
; (19). Whenever any adding rack has been placed in 
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carry position it is necessary to restore it to normal be 
fore further operations to prevent wrong additions. There 
fore means have been associated with the rack latch restor 
ing shaft to positively press any such out-of-line racks into 
normal relation with the others each time said shaft is 
operated. 

(20) A novel system of interlocks has been provided, 
so that during division and multiplication no mis-opera 
tion can occur; during normal condition no multiplier 
key can be depressed until an entry has been made in the 
pin box; when such an entry is made any multiplier key 
may be operated; when such a key is operated no other 
such key may be operated until the operation is finished; 
when any of the short cut keys are operated the keys from 
"one' to "five' can not be operated; these interlocks auto 
matically are accomplished by the depression of the de 
sired key. 

This summary gives merely a general idea of the several 
novel features involved herein and are set forth in detail 
in the drawing and the specification and will be more 
or less broadly set forth in the appended claims. 

While there is above described but one embodiment 
of the invention, it is possible to produce still other em 
bodiments without departure from the inventive concept 
above disclosed, and it is, therefore, desired that only such 
limitations shall be imposed on the appended claims as 
are stated therein. 
What I claim as new, and desire to secure by Letters 

Patent is: 
1. In a machine of the class described having a drive 

motor, a non-print mechanism, and a printing mechanism; 
a plurality of multiplier keys, means operable merely by 
the depression of any key of a value above "one' to actu 
ate the non-print mechanism and start the motor to effect 
a series of multiplying cycles, means operated by the mo 
tor to release the non-print mechanism on the next to the 
last cycle of a series of multiply cycles required for the 
key depressed, and means operated by the motor to print 
the multiplicand and the multiplier digit on the last cycle 
of the first of said series of multiplying cycles. 

2. In a machine of the class described having a drive 
motor, a non-print mechanism, and a printing mech 
anism; a plurality of multiplier keys, means operable 
merely by the depression of any key of a value above 
"one' to actuate the non-print mechanism and start the 
motor to effect a series of multiplying cycles, means op 
erated by the motor to release the non-print mechanism 
on the next to the last cycle of a series of multiply cycles 
required for the key depressed, and means operated by 
the motor to print the multiplier digit on the last cycle of 
any series of multiplying cycles. 

3. In a machine of the class described having a drive 
motor, a printing mechanism and a backspace mech 
anism; a plurality of multiplier keys, means operable 
merely by the depression of any key of a value below 
"two" to actuate the motor to effect a single cycle and 
to set the back space mechanism immediately upon the 
depression of the key, and means operated by the motor 
to print and then backspace on the one cycle. 

4. In a machine of the class described having a drive 
motor, a printing mechanism, a backspace mechanism 
and a non-add mechanism; a plurality of multiplier keys, 
means operable merely by the depression of the "zero.' 
key to start the motor to effect a single cycle, set the non 
add mechanism and the backspace mechanism imme 
diately upon the depression of the key, and means op 
erated by the motor to effect a non-add cycle, to print, 
and then to backspace in the one cycle. 

5. In a machine of the class described, having a drive 
motor; a plurality of multiplier keys, a motor control 
mechanism conditioned for operation by said keys, a 
latch member movable to hold the control mechanism in 
operative position for repeated cycles of motor opera 
tion, a blocking means associated with the latch mem 
ber stud means on each key below the value of "two," 
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means operated by said stud means to position said block 
ing means and hold the latch member against movement 
to provide an added cycle of machine operation. 

6. In a machine of the class described, having a drive 
motor, a printing mechanism and a backspace mech 
anism; a plurality of multiplier keys a motor control 
mechanism operable immediately upon the depression of 
a key to start the motor and set the backspace mech 
anism, a latch member to hold the control mechanism 
in operative position for repeated cycles of machine op 
eration, a blocking means associated with the latch 
member and operated when a key below the value of 
'two' is depressed to position the blocking means to pre 
vent the operation of the latch member whereby only one 
cycle of operation is effected, and means controlled by 
the operation of a "zero” and a "one' key respectively 
for controlling operation of the motor to print and then 
backspace during the one cycle. 

7. In a machine of the class described having a drive 
motor, a printing mechanism, a backspace mechanism 
and a non-add mechanism; a plurality of multiplier keys, 
a motor control mechanism operable immediately upon 
the depression of the "zero” key to start the motor and 
set the backspace mechanism and the non-add mech 
anism, a latch member to hold the control mechanism in 
operative position for repeated cycles of motor opera 
tion, a blocking means associated with the latch mem 
ber and operated when the "zero" key is depressed to posi 
tion the blocking means to prevent the operation of the 
latch member whereby only one cycle of operation is 
effected, and means controlled by the operation of a 
"zero” and a “one' key respectively for controlling the 
operation of the motor to effect a non-add cycle, to 
print, and then to backspace during the one cycle. 

8. In a machine of the class described having a drive 
motor; a plurality of multiplier keys, a motor control 
mechanism, a latch member to hold the control mech 
anism in operative position for repeated cycles of opera 
tion, a blocking means associated with the latch mem 
ber and operated when a key below the value "two" is 
operated to position the blocking means to prevent the 
operation of the latch member whereby only one cycle 
of operation is effected, a non-print mechanism normally 
operated when a key is depressed and means operated 
when a key below the value of "two" is depressed to 
block the effective operation of the non-print mech 
anism. 

9. In a machine of the class described, having a drive 
motor, a printing mechanism and a backspace mech 
anism; a plurality of multiplier keys, a motor control 
mechanism immediately operable upon the depression 
of a key to start the motor and set the backspace mech 
anism, a latch member to hold the control mechanism 
in operative position for repeated cycles of motor opera 
tion, a blocking means associated with the latch mem 
ber and operated when a key below the value of 'two' 
is depressed to position the blocking means to prevent 
the operation of the latch member whereby only one 
cycle of operation is effected, means operated by the 
motor to print and backspace in the one cycle, a non 
print mechanism normally operated when a key is de 
pressed and means operated when a key below the value 
of "two” is depressed to block the effective operation 
of the non-print mechanism. 

10. In a machine of the class described, having a drive 
motor, a printing mechanism, a backspace mechanism, 
a non-add mechanism, and a non-print mechanism; a 
plurality of multiplier keys, a motor control mechanism 
operable upon the depression of the "zero' key to start 
the motor and set the backspace mechanism and the non 
add mechanism immediately upon the depression of the 
"Zero' key, a latch member to hold the control member 
in operative position for repeated cycles of operation, 
a blocking means associated with the latch member and 
operated when the "Zero” key is depressed to position 
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the blocking means to prevent the operation of the latch 
member whereby only one cycle of operation is effected, 
means operated by the motor to effect a non-add cycle, 
to print, and then backspace in the one cycle, and means 
operated when a key below the value of "two" is de 
pressed to block the effective operation of the non-print 
mechanism. 

11. In a machine of the class described having a pin 
carriage, space stops, and multiplier keys above the value 
of "five'; a control slide connected to the pin carriage, 
a latch member for holding the slide in a predetermined 
normal position, means operated by the depression of 
any one of said keys to set a space stop in the machine 
and for raising said latch member to space the slide one 
step to the left from said predetermined normal position. 

12. In a machine of the class described, a depressible 
multiplier key having a dependent stem, a spring biased 
pawl pivoted to the stem and adapted to swing in a plane 
transversely of the machine, a bellcrank one arm of which 
is adapted to be engaged by the pawl upon depression of 
the stem, a step by step control slide having a projection 
thereon, the other arm of the bellcrank adapted to be 
disposed in the path of the projection. 

13. In a machine of the class described depressible 
multiplier keys of value from "zero' to "nine,' having 
dependent stems, a spring biased pawl pivoted to the stem 
of each key and adapted to swing in a plane transversely 
of the machine, a bellcrank associated with the keys from 
"one' to "five,” one arm of which is adapted to be en 
gaged by the pawl upon depression of the key, a step by 
step control slide having a projection thereon, the other 
arm of each bellcrank adapted to be disposed in the path 
of the projection, rockable arms associated with and 
operated by the depression of the keys “Zero' and "six" 
to "nine,” and bail links connecting the arms associated 
with the keys “six” to "nine,' respectively, with the bell 
cranks operated by the keys 'two' to "five." 

14. In a machine of the class described, a series of 
multiplier keys in value from "zero" to "nine,' bell 
cranks associated with the keys "one' to "five,” a con 
trol slide having a projection, one arm of each bellcrank 
adapted to be swung into the path of the projection as 
the respective keys are depressed, other arms of the bell 
cranks associated with and adapted to be depressed by 
the keys "zero” and “six” to "nine,' a bail link connect 
ing the arm associated with the "zero" key with the bell 
crank operated by the "one' key, and bail links con 
necting the arms associated with the keys “six” to "nine," 
respectively, with the bellcranks operated by the keys 
"tWO' to "five.' 

15. In a machine of the class described having a 
motor; a depressible multiplier key having a dependent 
stem, a spring biased pawl pivoted to the stem and adapted 
to Swing in a plane transversely of the machine, a bell 
crank one arm of which is adapted to be engaged by the 
pawl upon depression of the stem, a step by step control 
slide having a projection thereon, the other arm of the 
bellcrank adapted to be disposed in the path of the pro 
jection, means operated by the depression of a key to 
start the motor, and means operated by the motor to 
advance the control slide step by step. 

16. In a machine of the class described having a motor; 
depressible multiplier keys of value from "zero' to "nine," 
having dependent stems, a spring biased pawl pivoted 
to the stem of each key and adapted to Swing in a plane 
transversely of the machine, a bellcrank associated with 
the keys from "one' to five,” one arm of which is adapted 
to be engaged by the pawl upon depression of the key, 
a step by step control slide having a projection thereon, 
the other arm of each bellcrank adapted to be disposed 
in the path of the projection, rockable arms associated 
with and operated by the depression of the keys "zero" 
and “six” to "nine,' links connecting the arms associated 
with the "zero' key with the bell crank operated by the 
"one' key and bail links connecting the arms associated 
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with the keys “six” to "nine,' respectively, with the bell 
cranks operated by the keys "two" to "five,” means op 
erated by the depression of a key to start the motor, and 
means operated by the motor to advance the control slide 
step by step. 

17. In a machine of the class described having a mo 
tor; a series of multiplier keys in value from "zero" to 
"nine,' bellcranks associated with the keys "one' to "five,' 
a control slide having a projection, one arm of each 
bellcrank adapted to be swung into the path of the pro 
jection as the respective keys are depressed, other arms 
associated with and adapted to be depressed by the keys 
"Zero” and “six” to "nine,” a bail link connecting the 
arm associated with the "zero' key with the bellcrank 
operated by the "one' key, bail links connecting the arms 
associated with the keys “six” to “nine,' respectively, with 
the bellcranks operated by the keys "two" to "five,' means 
operated by the depression of a key to start the motor, 
and means operated by the motor to advance the control 
slide step by step. 

18. In a machine of the class described having a mo 
tor; a depressible multiplier key having a dependent 
stem, a spring biased pawl pivoted to the stem and 
adapted to swing in a plane transversely of the machine, 
a bellcrank one arm of which is adapted to be engaged 
by the pawl upon depression of the stem, a step by step 
control slide having a projection thereon, the other arm 
of the bellcrank adapted to be disposed in the path of 
the projection, means operated by the depression of a 
key to start the motor, means operated by the motor to 
advance the control slide step by step, spring means to 
rock each bellcrank back to normal after it has been 
released from the key stem by contact with the projec 
tion on the slide, and spring means to slide the bellcranks 
back to normal transversely of the machine when so 
released, said pawl permitting such return movement. 

19. In a machine of the class described having a mo 
tor; depressible multiplier keys of value from "zero” 
to "nine,' having dependent stems, a spring biased pawl 
pivoted to the stem of each key and adapted to swing 
in a plane transversely of the machine, a bellcrank as 
sociated with the keys from “one' to "five,' one arm of 
which is adapted to be engaged by the pawl upon de 
pression of the key, a step by step control slide having 
a projection thereon, the other arm of each bellcrank 
adapted to be disposed in the path of the projection, 
rockable arms associated with and operated by the de 
pression of the keys "zero" and “six” to "nine,” links 
connecting the arms associated with the "Zero' key with 
the bellcrank operated by the "one" key and bail links 
connecting the arms associated with the keys “six” to 
nine,' respectively, with the bellcranks operated by the 
keys “two' to “five,” means operated by the depression 
of a key to start the motor, means operated by the motor 
to advance the control slide step by step, spring means 
to rock each bellcrank back to normal after it has been 
released from the key stem by contact with the projec 
tion on the slide, and spring means to slide the bell 
cranks back to normal transversely of the machine when 
so released, said pawl permitting such return movement. 

20. In a machine of the class described, a plurality 
of multiplier keys, a series of bellcranks rocked by the 
depression of said keys, a comb member rocked by the 
depression of said bellcranks, the comb and the bell 
cranks being slidable in a direction at right angles to the 
rocking plane of the bellcranks, and spring means to 
restore the comb and the bellcranks when the bellcranks 
are released. 

21. In a machine of the class described having a 
motor, an operating mechanism to effect a series of multi 
plying cycles, and a non-print mechanism; a plurality of 
multiplier keys, a series of bellcranks rocked by the 
depression of said keys, a comb member rocked by the 
depression of said bellcranks, spring means to restore 
the bellcranks when released, the comb and the bell 
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cranks being slidable in a direction at right angles to 
the rocking plane of the bellcranks, spring means to re 
store the comb and the bellcranks when the bellcranks 
are released, and means associated with the comb and 

5 operated when the comb is rocked to start the motor 
and start said operating mechanism and condition the 
non-print mechanism. 

22. In a machine of the class described having a motor, 
operating, mechanism to effect a series of multiplying 
cycles, and a non-print mechanism; a plurality of multi 
plier keys, a series of bellcranks rocked by the depres 
sion of said keys, a comb member rocked by the de 
pression of said bellcranks, spring means to restore the 
bellcranks when released, the comb and the bellcranks 
being slidable in a direction at right angles to the rocking 
plane of the bellcranks, spring means to restore the comb 
and the bellcranks when the bellcranks are released, 
means associated with the comb and operated when the 
comb is rocked to start the motor and start said operat 
ing mechanism and condition the non-print mechanism, 
a control slide associated with the bellcranks, and means 
operated by the operating mechanism to advance the 
control slide step by step, said slide adapted to contact 
and release the arm of that bellcrank which has been 
rocked by the depression of a key one cycle before the 
end of the series of multiplying cycles called for by the 
key depressed. 

23. In a machine of the class described having a motor, 
and a non-print mechanism; a multiplier key, a step by 
step control slide, a retaining latch for said slide, a drive 
means for said slide, means operated by the actuation of 
the key to condition the non-print mechanism and to start 
the motor, means operated by the actuation of the non 
print mechanism to render said latch means effective, 
and means operated by said motor to render active the 
drive means. 

24. In a machine of the class described having a motor; 
a multiplier key, a step by step control slide having rack 
teeth thereon, a drive pawl to engage said rack teeth 
and advance said slide step by step, a pawl for latching 
with the teeth of said slide to hold the slide at the posi 
tion to which it has been advanced by said drive pawl, 
a spring to restore the slide when released, means op 
erated by the depression of the key to engage said latch 
pawl with the teeth and to start said motor, and means 
operated by said motor to actuate said drive pawl to 
advance the slide step by step. 

25. In a machine of the class described having a back 
Space can cyclically operated; a step by step control 
slide, a drive pawl therefor, a universal drive shaft, con 
nections between the shaft and the drive pawl, and a 
connection between the back space cam and said shaft 
to operate said pawl when the cam is cyclically operated. 

26. In a machine of the class described having a motor; 
55 a multiplier key, a spring urged key stem lock bail, a 

spring urged motor drive control arm, a control arm 
latch normally in latching engagement with said arm, 
a linkage connected to the lock vail, a latch for said 
linkage and in normal engagement therewith, means op 

60 erated by the depression of the key for first connecting 
the control arm latch in operative relation with said 
linkage, and means also operated by the depression of 
the key to then release the linkage from its latch and 
allow the lock bail and its linkage to be moved by its 

65 spring to position the lock bail with respect to the de 
pressed key and to release the control arm latch whereby 
the motor is started. 

27. In a machine of the class described a multiplier 
key, a finger on said key, a spring urged key stem lock 

O bail adapted to be disposed over said finger when the 
key is depressed, a latched linkage connected to said 
bail, a spring operated motor drive control arm, a latch 
therefor, a second linkage connected to said last men 
tioned latch, and means operated by the depression of a 

is key to first connect the two linkages for common move 
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ment and then unlatch the first linkage to set the bail in 
latching position with respect to the depressed key to 
release the latch from the motor drive control arm. 

28. In a machine of the class described, a spring-urged 
pivoted motor drive control arm having an upright fin 
ger on one end and an intermediate hump, a latch 
for said arm, a lip on said arm under which said latch 
engages, a rock shaft cyclically operated, a stud on 
said shaft to engage said finger to lift the arm against 
the resistance of its spring, and a stud on the latch 
to be engaged by the hump on the arm to hold the latch 
disengaged on the first portion of each stroke of the 
shaft. 

29. In a machine of the class described having a trav 
elling pin box; a plurality of multiplier keys from “six” 
to "nine,” a space stop mechanism, a comb bail rocked 
by the depression of said keys, means operated by the 
rocking of the comb bail to set a space stop, a control 
slide on the pin box, a latch associated with the control 
slide to hold it and the pin box in a predetermined posi 
tion, and means operated when said comb bail is rocked 
to lift said latch and permit the control slide and the 
pin box to escape one space to the next higher order. 

30. In a machine of the class described having a trav 
elling pin box; a plurality of keys from “six” to "nine,” 
a space stop mechanism, a comb bail rocked by the de 
pression of said keys, means operated by the rocking 
of the comb bail to set a space stop, a control slide 
on the pin box, a latch associated with the control slide 
to hold it and the pin box in a predetermined position, 
means operated when said comb bail is rocked to lift 
said latch and permit the control slide and the pin box 
to escape one space to the next higher order, a rockable 
negative multiply arm, a latch for said arm adapted 
to be released, means normally positioned to prevent the 
release of said last mentioned latch, and means operat 
ed by the rocking of said comb bail to disable said pre 
venting means to allow said arm to be rocked. 
31. In a machine of the class described having a travel 

ling pin box; a plurality of keys from "six" to "nine,” a 
space stop mechanism, a comb bail rocked by the depres 
sion of said keys means operated by the rocking of the 
comb bail to set a space stop, a control slide on the pin 
box, a latch associated with the control slide to hold it and 
the pin box in a predetermined position, means operated 
when said comb bail is rocked to lift said latch and permit 
the control slide and the pin box to escape one space 
to the next higher order, a rockable negative multiply 
arm, a latch for said arm adapted to be released, means 
normally positioned to prevent the release of said last 
mentioned latch, means operated by the rocking of said 
comb bail to disable said preventing means to allow 
said arm to be rocked, a shaft, cooperating means on 
said arm and said shaft to rock the shaft when the arm 
is rocked, a credit symbol type member, a latch arm 
therefor, and means associated between said latch arm 
and said shaft to move said arm to latching position when 
the shaft is rocked whereby the credit symbol is not 
printed during subtract operations. 
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32. In a machine of the class described having a mo 

tor; a multiply key, a linkage operated when the key is 
depressed to start the motor, a latch for said linkage 
to hold it in operative condition, said latch being nor 
mally held in inoperative position, a division control op 
erating arm automatically actuated when a blank stroke is 
to be taken, and means made effective by the movement 
of said arm to release said latch to permit it to move 
to operative position. 

33. In a machine of the class described having a motor; 
a multiply key, a linkage operated when the key is de 
pressed to start the motor, a latch for said linkage to 
hold it in operative condition, said latch being normally 
held in inoperative position, a division control operat 
ing arm automatically actuated when a blank stroke is 
to be taken, means made effective by the movement of 
said arm to release said latch to permit it to move to 
operative position whereby the motor will make more 
than one cycle, a manually operated slide, and means 
on said slide adapted to be placed in the path of a por 
tion of said latch to prevent said latch from moving 
from inoperative to operative position. 

34. In a machine of the class described, a motor, a 
multiply key, a linkage operated when the key is de 
pressed to start the motor, a latch for said linkage to 
hold it in operative condition, said latch being normally 
held in inoperative position, a division control operating 
arm automatically actuated when a blank stroke is to 
be taken, means made effective by the movement of 
said arm to release said latch to permit it to move to 
operative position whereby the motor will make more 
than one cycle, a second linkage operated when the key 
is depressed, and means on said second linkage to move 
said latch to its inoperative position initially if it is in 
operative position when the movement of the linkage takes 
place. 
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