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UNITED STATES PATENT OFFICE. 
OLIVER, D. JOHANT GEN, GE CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, 

TO WICTOR, ADDING MACHINE CO., OF CHICAGO, ILLINOIS. 

TEN-KEY ADDING AND LISTING INACHIN 

30,94. 

To (ill thon, if m (ty con?tern: 
Be it known that I, OLIVER D. JoHANTGEN, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 
of Illinois, have invented a certain new and 
useful Improvement, in Ten-Key Adding 
and Listing Machines, of which the follow 
ing is a full, clear, concise, and exact de 
scription. 
My invention relates to improvements in 

computing machines and more particularly 
to ten key adding and listing machines. 
The more important objects of the inven 

tion are; to provide a machine having a 
single member differentially positioned by 
the actuation of any of the keys, such mem 
ber serving both as a rack to engage and 
operate successively the gear wheels of the 
accumulator and as a type lar having type 
mounted thereon which it strikes against the 
platen to print; to provide a machine where 
in a reciprocable member is moved longitu 
tudinally by the keys to operate the accumu 
lator and to position the type with respect 
to the printing line and is thereafter moved 
transversely by the further actuation of the 
keys to disengage it from the accumulator 
and cause it to strike the type against the 
platen; to provide a machine of this charac 
ter having means for holding said recipro 
cable member out of engagement with either 
the accumulator or the piaten during its 
return movement and to lock it at the con 
clusion of such movement to prevent re 
bounding or any other novel ent, except as 
the keys are depressed; to provide means 
in such a machine for insuring uniform re 
sistance of the keys when actuated; to pro 
vide a machine having an accumulator car 

adding lack, in conjunction with a level for 
initially positioning said carriage in accord 
ance with the number of digits in the item 
to be registered; to provide means coöpera 
ting with said accumulator carriage to pre 
vent, the actuation of keys in excess of those 
necessary to properly register the item; and 
to provide an adding and listing machine 
of greatly simplified construction and one 
lending itself to economical manufacture. 
Other objects of the invention will be ap 
parent without specific enumeration thereof. 
In the accompanying drawings I have 

illustrated one embodiment of the invention. 
It is to be understood however, that the in 

Specification of Letters Patent. Patented Apr. 29, 1919. 
Application filed May 29, 1916. Serial No. 100,530. 

vention is susceptible of various other em 
bodiments, the one shown being considered. 
typical. 

Figure 1 is a side elevation of the com 
plete machine. 

Fig. 2 is a top plan view of the body of 
the machine with the cover removed. 

Fig. 3 is a rear elevation of the machine 
with the cover removed. 

Fig. 4 is a section on the line 4-4. Of 
Fig. 2. 

Fig. 5 is a similar section with some of 
the parts moved to a different position. 

Fig. 6 is a side elevation of the full stroke 
mechanism. 
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Fig. 7 is a similar elevation showing the 

mechanism locked against operation. 
Fig. 8 is a similar elevation of the mecha 

nism in an intermediate position. 
Fig. 9 is an elevation of a supporting plate. 
Fig. 10 is a top plan view of an escape 

ment operating mechanism and sub-total 
mechanism. 

Fig. 11 is an elevation thereof. 
The machine selected to illustrate the 

various features of the invention is one hav 
ing ten digit keys and a single combined 
accumulator rack and printing rack ar 
ranged to be differentially positioned by the 
actuation of any of said keys. The machine 
is key actuated, all the keys having the same 
throw and being uniformly tensioned, de 
spite the variable travel of the said rack. A 
carriage is provided, which contains the ac 
cumulator and a platen to the rear thereof. 
The lack reciprocates vertically between the 
accumulator and platen. 
stroke of the rack it is in engagement with 
one of the accumulator wheels, but out of 

riage movable laterally with respect to the contact with the platen. At the end of the 
up-stroke, the keys have not quite completed 
their down-stroke, the final movement of the 
latter serving to throw the rack to the rear, 
thereby disengaging it from the accumu 
lator wheel and causing the type to strike 
against the platen. During the upward or 
return movement of the key which has been 
depressed, the rack. drops, its downward 
movement being insured by spring-actuated 
means which also locks it in lowermost posi 
tion to prevent accidental upward move 
ment. During such downward movement, 
it is held in intermediate position, out of 
contact with the accumulator and the platen. 

In order to position the carriage, the ol)- 
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item to be registered. 
the machine under consideration, the item 
is entered by reading the digits from left to 

erator depresses a denominational order key 
on a pivoted lever and swings the latter to 
one side. Said key serves to limit the move 
ment of the lever, and hence of the carriage, 
thereby positioning the accumulator so that 
the first digit entered in the register will 
be printed in the proper column, that is, the 
one representing the left hand digit of the 

In other words, in 

right in their natural order, the carriage 
having an escapement which moves it back 
one step at a time to its initial position. 
However, the carriage may be arranged to 
move in the reverse direction to accommo 
date operators who are accustomed to en 
tering the item from right to left. 

20 

25 

The carriage and associated parts are 
made the subject of a separate application 
Serial Number 100,531, also filed May 29, 
1916, and hence are not described in detail 
or claimed herein. 

. The frame of the machine consists essen 
tially of side members 1, 2, of any suitable 
configuration, held in fixed spaced relation 
by transverse rods 3, 4, 5, 6. Said plates are 
also spaced by a vertical plate 8 in the front 
of the machine, having its ends flanged over 
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at 9 and suitably secured to the side plates, 
the rear ends of said plates being similarly 
spaced apart by a vertical plate 11, A trans 
verse member 15, bent to form an angle iron, 
is also secured to said side plates. An addi 
tional transverse member 22 in the form of 
an angle iron is siniarly secured to the side 
plates at opposite ends by additional brack 
ets 23. A casting 24 is arranged across 
the front of the machine near the lower 
part thereof, and has a pair of extensions 
25 constituting feet which support the front 
of the machine. An additional pair of feet 
26 are arranged at the rear corner's consist 
ing of small castings secured to the side and 
rear plates. 

. The keys are all alike, except as to the 
configurations of their front, ends, whereby 
they may be considered as of two forms, 30, 
31. The key caps 32 are arranged in two 
rows, one higher than the other. The keys 
are pivoted about the cross rod 3 and are 
spaced apart by collars 33. The front end 
of said keys project through slots 34 in the 
plate 8, and are guided thereby in their ver 
tical movement. Locks having the form of 
pivoted arms 35 are provided to prevent de 
pression of more than one key at a time. 
Said keys are normally held with their front 
ends in elevated position by means of springs: 
36 secured thereto aiii to the angle bar. 22. 
Upward movement of said front ends is 
limited by the engagement of the lar ends 
of said keys with collars 37 on the cross rod 

5 
6. The keys all have the same throw, that is, they swing through the same angle, re 

lug 52. 

1,301,941 

gardless of the digit represented thereby. 
As the rear ends of said keys swing up 
Wardly, they engage a transverse member. 
and carry said member upwardly, each key 
having a different travel prior to engage 
ment therewith. Said member has the form 
of a stepped plate 40 having a series of. 
upper steps or notches 41 and a correspond 
ing set of lower notches 42, whereby it has a 
differential movement, depending on which 
key is depressed. The plate is secured at 

70 

75 

opposite ends to a pair of brackets 43 se 
cured to a pair of similar arms 44, which 
arms are pivotally mounted on the cross rod 
3 at their forward ends and are connected 
at their rear ends by a cross bar 45 carrying 
a combined accumulator actuating rack and 
type rack 46 hereinafter described. 

80 

Instead of providing for direct engage 
ment between the rear ends of the keys and 
the lower series of notches 42 on the stepped 
plate 40, I provide a slightly yielding en 
gagement for a purpose hereinafter de 
scribed by virtue of a spring 50 on each key 
fastened at its forward end to the bent over 

85 

90 
portion of a lug 51 and sprung so that its 
rear end tends to spring upwardly, said rear 
end however, being restrained by a second 
bent over lug. 52. The springs are stiff 
enough so that, as the front of any key is 
depressed, said springs engage the various 
steps 42 and carry the plate 40 and the arms 
44 upwardly. The upward movement of 

95 

said plate is limited by a series of ten similar 
stop levers 55, each pivotally mounted on 
the cross rod 6 and normally held in the 
position shown in Fig. 4, by the engagement 
of its inclined front surfaces 56 with the 

Said stop locks are held in said 
position against the action of a series of 
springs 57 secured thereto and to the ver 
tical flange of the angle iron 15 which 
springs tend to rock said stop bars and pro 
ject the stops 58 forwardly into the path of 
travel of the stepped plate 40. 

It will be seen that as any key is rocked 
about its pivotal support, the corresponding 
stop lever 55 is permitted to swing for 
Wardly as the locking lug 52 slides tipwardly 
along the can surface 56, whereby . . . . ii 
responding stop is is projected into the pair 
of travel of the stepped plate 40, thereby 
permitting one of the series of steps 41 to be 
positively engaged by said stop, limiting, 
said upwardly movement. Iy this arrange 
ment, it will be seen that a differential throw 
of said plate 40 is provided fol'. 
A universal bar 60 is arranged in contact 

with the lower sides of all of the keys 30, 
31, and is secured at opposite ends to a pair 
of arms 62, 63, pivotally mounted about the 
cross bar 3. Said universal bar is normally 
impelled uwardly by a spring 64 secured to 
the arms (52 anti the angle bar 22. 
A lever 65 is also mounted on the cross 
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rod 3 near the center of said red, its for 
ward end projecting through an opening 
in the universal bar 60, whereby the two 
swing together. The rear end thereof car 
ries a stud 66 and an eccentric stud 67, (see 
Fig. 4). Adjacent to the lever 65 is a plate 
or printing cam 68, also pivotally mounted 
on the cross rod 3. A spring 69 is arranged 
between said ever and plate with its ends 
hooked over opposite edges thereof, where 
by said printing cam tends to swing for 
wardly with said lever when the rear end 
thereof moves forwardly, unless said print 
ing cam is restrained by a locking mecha 
nism, hereinafter described. Saidprinting 
cam tends to swing forwardly with respect 
to the lever 65, but is held against such 
movement by the stud 66 which is engaged 
by the rear of a slot 70 in said printing 
cam. The stud 67 is also arranged to travel 
in a slot 71 in said printing cam. Said studs 
serve to guide the movement of Said printing 
cam, as well as performing other functions. 
The printing can has a can surface 75 

thereon which, during the forward swing 
ing movement of said can is adapted to en 
gage a roller 6 mounted on a printing ever 
or bell crank lever 7, the latter being oint 
ed on the cross rod 5. The upper airl of 
said printing lever is normally drawn for 
ward by a spring 78 secured to said angle 
iron 22. Said forward movement however, 
is obstructed by a member constituting part 
of the carriage, and not shown herein. The 
function of said cam and lever is to throw 
the type rack bar 46 rearwardly through a 
Small angle to cause the dis-engagement, of 
said rack bar from the accumulator wheels 
and to cause the type to strike against the 
platen. 
The printing cam 68 is normally held 

against forward movement by an arm 80 
pivoted about the cross rod 5 and having a 
lateral projection 81 thereon engaged by a 
shoulder 82 on said printing cana. Said 
arm also has a downwardly projecting exten 
sion 83 at its forward end the lower surface 
of which constitutes a cam 84 and is adapted 
to be engaged by the eccentric portion of the 
stud 67 when the latter approaches the end 
of its travel in the slot 71 in Said printing 
cann. Said engagement rocks the arm 80 
thereby releasing said printing can and al 
lowing it to swing forwardly under the im 
pulse of the spring 69, which has had its 
tension increased due to the forward ove 
ment of the level 65. As said cam plate 
swings forwardly, the cam stiface i, theire 
on engages the roller 76, thereby rocking the 
printing lever 77 and abruptly moving the 
type bar rack 46 rearwardly, is previously 
stated. Engagement between said tyi.e. bar 
rack and printing lever is effected iv tieans 
of a stud 85 which slides in a slot - in said 
rack. The proper tinning of the operations 

impelled upwardly by a spring 89. 

s 

just described may be effected by the adjust 
ment of the eccentric stud (37. 
During the upward movement of said 

lack bar, it is in engagement with the accu 
mulator wheels, as hereinafter described, but 
during its downward movement, after strik 
ing the platen, it is desirable to hold it in 
intermediate position out of engagement 
with either said accumulator wheels or said 
platen. To accomplish this purpose, means 
are provided for holding said printing lever 
77 in what is almost its rear position. Said 
means comprises a latch S7 carried by said 
bell crank lever on a stud SS and normally 

A shoul 
der 90 on said latch engages a bent-over lug 
91 on a fixed plate 92, (Fig. 4), when the 
rack bar 46 is in any position except its low 
ermost position. In said figure, said rack 
bar is in lowermost position, showing the pin 
93 thereon as having engaged the latch 87 
and moved it out of engagement with said 
shoulder 91, permitting said rack bar to be 
drawn to its normal forward position by its 
printing lever 77 and spring 78. 

It will be seen that the upward movement 
of the type bar 46 is stopped before said bar 
is thrown rearwardly to print, by virtue of 
the fact that the lug S1 is not withdrawn 
from locking engagement, with the shoulder 
82 on the printing cann 68 until after the 
stepped plate 40 is moved to the extreme 
innit of its upward position carrying the 
printing rack 46 to its upward limit. An ad 
ditional further movement of the key levers 
is permitted however, by reason of the 
springs 50, as previously described, whereby 
the can late causes the operation of the 
printing ever 77 after the printing rack 46 
has come to rest. This prevents the accumu 
lator wheels from overthrowing. The pawl 
95 and ratchet 96 prevent, dropping of the 
rack. 

In order to provide for uniform resistance 
to the depression of the keys, a spring 100 is 
connected at one end to a stud 101 on the 
a'in 63 and at the other end to a stud 102 
{}n the arm 44. Whenever any key is tie 
iressed, the universal bar 60 is also de 
R 
swings upwardly thereby increasing the 
tension on the spring 100, except when the 9 
key is depressed. The upward movement of 
said arm is caused by the engagement with 
the stepped plate 40 of the rear ends of the 
various keys. . If the Zero key is depressed, 
the plate 40 and arm 44 are not lifted, con 
sequently the tension on the spring 100 in 
creases throughout the full stroke of the zero 
key. If the key is depressed, the ten 
sion of tire spring is increased until the 
stroke of the key is almost competed, the 
laiance of said stroke ileing accompanied by 
the upward movement of the plate 40 and 
arm 44, thereby preventing further elonga 

ressed and the rear end of the arm 6: " : 
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4. 
tion of said spring. As the successive keys 
are depressed, the spring is elongated less 
and less, the depression of the 9 key result 
ing in no elongation at all, thus equalizing 

10 

5 

20 

rebounding a stud 120 is provided on the 
arm 44 which is adapted to be engaged by 

25 

30 

the weight to be lifted by the keys. 
The full stroke mechanism consists of a 

sector shaped plate 110 pivoted about the 
stud 111 and having a plurality of notches 
112 adapted to be engaged by the pawl 113. 
The pawl is normally held in engagement 
with the sector by means of a spring 114 
and is arranged to insure a complete move 
ment of said plate in either direction, the 
pawl being reversed with respect to said 
plate at the end of the stroke. The comec 
tion between the arm 63 and the plate 110 
is provided by means of a projection 115 on 
the former which is received within a slot 
116 on the latter. 
Since the rack bar 46 descends abruptly, 

it tends to rebound after reaching the lower 
end of its stroke. In order to prevent such 

the sector, plate 110, as shown in Fig. 6. 
During the operation of the keys, the sector 
plate moves upwardly in advance of the 
movement of said pin 120. The downward 
movement is insured by the spring 64 which 
swings the universal bar upwardly, there 
by moving the rear end of the bar 63 down 
wardly, swinging the sector 110 against the 
pin 120, pushing down the arm 44 and the 
rack bar connected thereto, and locking the 
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latter in lowermost position as shown in 
said figure. 
To prevent depression of the keys after 

the carriage has been moved laterally as far 
as required, that is, to the cent column, a 
projection 121 on the carriage (Fig. 3), 
passes behind a lateral extension 122 on the 
pawl 113 thereby locking said pawl in the 
position shown in Fig. 7. In this position 
the pawl obstructs the movement of the Sector plate 110, thereby preventing depres 
sion of any key. 
The carriage 130, Fig. 5, is moved across 

the machine by mechanism shown in Fig. 2. Said carriage is secured to a bracket 131 
and at its rear end slides on a rod 132. Said 
bracket is supported on an escapement plate 
133 having teeth 134 on its rear side and 
normally drawn toward its one side by a 
spring 135. Step by step movement is per 
mitted by a pawl 136 which is pivoted about 
the pin 137 and normally held in engage 
ment with one of the teeth 134 by a spring 
138. Said escapement pawl is mounted on 
the rear end of a lever 139, said lever being 
mounted on a stud 140 carried on the fixed 
plate 92. During the depression of any key, 
the eccentric stud 67 engages the forward 
end of said lever 139, thereby lifting it and 
withdrawing the pawl 36 from the teeth 
134, . A lug 141 on said lever engages the 

1,301,941 

same tooth however that has just been re 
leased, and holds the escapement mechanism 
against operation until said leyer 139 is 
restored to normal position by its spring 
142, at which time the pawl 136 engages 
the next tooth, thereby permitting the es 
capement mechanism to move one step to 
the side. The carriage may be moved in 
the opposite direction by means of a lever 
143, said pawl simply riding over said teeth 
during such movement. Said lever 143 is 
pivoted about a vertical screw 144 near the 

70 

7 

rear of the machine (Fig.1), and carries 
denominational keys 145. The operator de 
presses one of said keys and swings said 80 
lever 143 to one side, to the right in the 
present case, causing the lower end of said 
key to engage a pivoted stop lever 146. 
This operation positions the carriage, as 
described more in detail in my co-pending 85 application previously referred to. The 
carriage has a step by step return movement 
as the digit keys are operated. .. 
If it is desired to give the carriage a step 

by step movement across the machine with 
out operating the keys, the following mech 
anism may be provided: (Figs...10 and 11): 
A plate 150 is secured at its opposite ends. 

to the side frame of the machine. A pair 
of shorter plates 151-152 are arranged be 

90. 

95. 
neath the said plate and are supported 
thereby, said two plates overlapping at their 
ends and being supported by a pair of 
studs 153-154 which pass through suitable 
slots therein. Springs 155-156 are arranged O 
to move said plates apart, each spring be-, 
ing connected to a post 157 at one end se 
cured to the stationary plate 150 and to a 
post 158 at the other end secured to one of 
the sliding plates. Said plates 151-152 are 
provided with stems or keys 159-160 respec 
tively, which project through openings in 
the side frame of the machine. Piate 152 
has a rearwardly extending arm provided 
with a pair of cam surfaces 61-163 thereon 
adapted to engage respectively the printing. 
lever 77 and pin 137 about which the escape 
ment pawl pivots. If the operator presses 
the key 159 inwardly, said cam surfaces 
move said parts 77 and 37 rearwardly, 

li 

thereby freeing the lever 77 from engage 
ment with the carriage, and moving the es 
capement pawl 136 rearwardly thereby op 
erating the escapement mechanism to per 
mit the carriage to move one step laterally. 
With this mechanism, the carriage may be 
repeatedly moved one step at a time. If 

2 

the operator depresses the key 160, a similar 
cam surface 163 on the rear of the plate 151 
moves the printing lever rearwardly with 
out operating the escapement. This is done : 
to disengage the, rack 46 from the accumu. 
lator to permit taking a sub-total. 
The carriage may be of any suitable con 

struction, the one illustrated herein being 

2, 

3. 
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described more fully in the copending ap 
plication referred to, and as previously 
stated, is arranged to move transversely 
across the machine, being supported on a 
yoke 131, and the rod 132. It contains the 
accumulator wheels 165, 166, 167, the rack 
46 meshing with the wheels 165. The wheels 
166 have numeral wheels associated there 
with, which are visible through an opening 
in the top of the carriage. Said rack cal 
ries a series of fixed type 168 thereon ar 
ranged to strike against the platen 169. 
Suitable support for the paper 170 is also 
provided together with ribbon feeding 
mechanism and other related devices. A 
subtraction and sub-total key 171 is also 
provided. The accumulator contains carry 
ing mechanism not described herein. . As previously stated, the operator first 
positions the carriage and then depresses 
the digit keys in natural order. In taking 
a total, the subtraction key is depressed, 
after which digit keys are operated corre 
sponding to the total indicated by the nu 
meral wheels on the register. This opera 
tion turns the accumulator backward, print 
ing the total in red and clearing the ma 
chine. A sub-total is taken in the same 
manner as the total, except that the operator 
first depresses the sub-total key. The ma 
chine, however, is not cleared. 

It is obvious that all of the features of 
improvement, described herein need not be 
embodied in a single machine, as certain 
features are independent of others. As pre 
viously stated, the carriage need not be opel 
ated to permit printing of the digits from 
left to right, but may be otherwise operated. 
Various other changes may be made in the 
construction described, without departing 
from the spirit of the invention. 
Having 'hus described my invention, what 

I claim as new and desire to secure by Let 
ters. Patent of the United States is: 

1. In a computing. machine, a combined 
accumulator actuating rack and type rack, a 
platen, key controlled means for differen 
tially positioning said rack at the printing 
line and moving it against Said platen, and 
compensating means for equalizing the key 
resistance. " . 

2. A ten key adding machine having a 
single combined accumulator actuating rack 
and type bar rack, means for holding said 
rack in engagement with the accumulator 
wheels during movement thereof in one di 
rection, means for moving said rack out of 
operative relation with said accumulator and 
into operative relation with the platen, 
means for holding said rack out of opera 
tive relation with either said accumulator 
or said platen during reverse movement, and 
compensating means for equalizing the key 
resistance. 

3. In an adding machine, ten pivoted 

. Said bar. 

s 

keys, a universal bar moved by any key, a printing cam, means connecting Said bar 
and said can and providing a loose connec 
tion there between, a spring teriding to move 
said cam with said means, and a lock to 
prevent such movement, said lock being re 
leased toward the end of the movement of 

4. An adding machine having ten piv 
oted keys, a universal bar moved by any 
key, an arm moving with said bar, a print 
ing can, a spring engaging said bar and 
said cam and tending to move the latter 
with the former, and a lock to prevent such 
in ovement, said lock being released by said 
arm toward the end of its movement where 
by said spring may move said cam. 

5. In a ten key adding machine, a piv 
otal support, keys pivoted thereon, a uni 
versal bar pivoted to said support, an arm 
turning with said bar, a printing cam piv 
oted on said support, said cam having slots 
therein, studs on said arm received within 
said slots to guide said cam, a spring coiled 
about said pivotal support and engaging 
Said arm and Said cam to move the latter 
with the former, a lock preventing such 
movement, said arm being arranged toward 
the conclusion of its movement to disengage 
said lock, whereby said spring abruptly 
moves said cam, and a type bar whose print 
ing movement is controlled by said cam 
movement. 

6, in a ten key adding machine, a pivotal 
Support, keys pivoted thereon, a universal 
bar pivoted to said support, an arm turning 
With Said bar, a printing cam pivoted on 
said support, said eam having slots therein, 
studs on said arm received within said slots 
to guide said cam, a spring for moving the 
am with the arm, a lock preventing such 
movement, said arm being arranged toward 
the conclusion of its movement to disengage Said lock, whereby said spring abruptly 
moves Said cam, and a type bar whose print 
ing movement is controlled by said eam 
movement. 

7. An adding machine comprising a plu 
rality of pivoted key levers, a series of stops, 
a member arranged to be engaged by any 
of said key levers and moved differentially 
until limited by said stops, a yielding con 
nection between said key levers and said 
member to permit movement of said key 
levers after said member has stopped its 
movement, and printing mechanism whose 
operation is controlled by said subsequent 
movement. 

8. In an adding machine, a series of ten 
pivoted digit keys, each having a pair of 
lugs at its rear end, a spring supported by 
said lugs, a pivoted frame carrying a plate 
having a series of steps on opposite sides 
thereof, a series of pivoted stops, the springs 
on Said keys being arranged to engage one 
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series of steps to Swing said plate and said 
frame, and said stops being arranged to be 
engaged by said other series of steps to limit 
said Swinging movement, Said springs per 
mitting further movement of said keys after 
the movement of said plate has been arrest 
ed, and printing mechanism controlled by 
said further movement, said stops being en 
gaged by one of said pair of lugs on each 
key during the return movement thereof for 
moving them out of the path of travel of 
said plate. 

9. In an adding machine, a series of ten 
kev's each having a yielding member thereon, 
a pivoted stepped plate engaged by said 
members, a printing rack movable with said 
plate, stops to limit such movement, said 
yielding members permitting movement of 
said keys after the movement of said plate 
has been arrested, and means operated by 
such further movement to move said rack at 
right angles to its first mentioned movement. 

10. In an adding machine, a series of ten 
pivoted digit keys, a pivoted frame carrying 
a plate having a series of steps on opposite 
sides thereof, a series of pivoted stops, said 
keys being arranged to engage one series of 
stops to swing said plate and said frame, 
said stops being arranged to be engaged by 
said other series of steps to limit said swing 
ing movement, and being engaged by Said 
keys during the return movement thereof for 
moving them out of the path of travel of 
said plate, and a register controlled by the 
movement of said frame. 

11. In a computing machine, the combina 
tion with a plurality of keys, of a single 
type rack, intermediate mechanism whereby 
said type rack may be positioned differen 
tially by any of said keys, a carriage, a lever 
for positioning Said carriage prior to the 
depression of said keys, an escapement con 
trolled by, said keys for moving said car 
riage step by step to its initial position, and . 
means preventing depression of said keys 
after said initial position has been reached. 

12. A ten key adding machine comprising 
a body, a carriage laterally movable with re 
spect thereto, digit keys, a single vertically 
reciprocable rack, mechanism whereby said 
rack may be differentially positioned by any 
of Said keys, compensating means for equal 
izing the key resistance, an accumulator in 
said carriage and a platen to the lear of said 
accumulator, said rack projecting upwardly 
between said accumulator and platen and 
having teeth on the front side to coöperate 
with said accumulator and fixed type on the 
rear side to strike against said platen, the co 
operation thereof with said accumulator or 
said platen being accomplished by a for 
ward or backward movement of said rack, 
effected also by the movement of said keys. 

13. In a computing matchine, a plurality 
of digit keys, a printing rack differentially 
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positioned thereby, a full stroke mechanism, 
and means coöperating with the same and 
with said lack for locking all of said keys 
against actuation. 

14. In an adding machine, a plurality of 
pivoted key levers, a universalbar moved 
thereby, a pivoted section movable with said 
universal bar, a pivoted frame moved differ 
entially by Said key levers, a rack movable 
With said frame, a register operated by said 
rack and means on said frame engaged by 
Said Sector for restoring the latter to its in 
itial position and locking it against rebound. 

15. In a ten key adding machine, a series 
of keys, a frame movable with any of said 
keys, a spring Secured to said frame and to a 
movable Support to resist movement of said 
keys, the latter imparting a variable move 
ment to Said support to permit said spring 
to yield an inverse variable amount to uni 
fol'nly tension said keys and a register oper 
ated by said keys. 

16. In a computing machine, a series of 
ten keys, a stepped plate arranged to be dif 
ferentially positioned thereby, a universal 
bar novable with Said keys, a member mov 
able with Said stepped plate, a spring hay 
ing one end movable with said universal bar 
and the other end movable with said mem 
i.e. whereby said spring coöperates with 
said stepped plate and associated parts to 
insure uniform resistance to the operation of 
Said keys and a register operated by said 
iaia. 
1. A computing machine comprising a 

collabined accumulator actuating rack and 
type l'ack, a platen, key controlled means for 
differentially positioning said rack at the 
printing line and innoving it against said 
platen, and a can which coöperates with 
said lack upon"restoration of the latter to 
initial position, to prevent rebounding 
thereof. 

1S. In a ten key adding machine, pivoted 
digit keys, a combined accumulator actuat 
ing rack and type rack differentially posi 
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tioned thereby, compensating means for 
equalizing the key resistance, an accumula 
tor, a platen with which said rack coöper 
ates, means for moving said rack from en 
gagement With said accumulator into en 
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gagement With said platen, and a timing 
mechanism insuring the cessation of the po 
sitioning movement of said rack prior to its 
movement against said platen. 

19. In a computing machine, a series of 
ten pivoted digit keys, a pivotally mounted 
universal bar arranged to be moved by the 
depression of any of Said keys, a printing 
can and means associated with said univer. 
sal bar for moving said cam, a stepp mem. 
ber arranged to be moved differ lly, by 
said keys, means for positively limiting the 
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movement of Said member, a single com 
bined accumulator and type rack moving 180 
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with said member, positive stops for limit 
ing the movement of said member, an accu 
mulator and a platen with which said rack 
cóöperates, connections between said mem 
ber and keys permitting an additional move 
ment of the latter and of said printing eam 
after said rack has operated said accumula 
tor, and means controlled by such additional 
movement of said printing cam for moving 
said rack into engagement with said platen. 

20. In a computing machine, a series of 
ten pivoted digit keys, a pivotally mounted 
universal bar arranged to be moved by the 
depression of any of said keys, a printing 
cam, means associated with said universal 
bar for moving said cam, a stepped member 
arranged to be moved differentially by said 
keys, means for positively limiting the move 
ment of said member, a single combined ac 
cumulator and type rack moving with said 
member, positive stops for limiting the 
movement of said member, an accumulator 
and a platen with which said rack coöper 
ates, a carriage in which said accuinulator 
and platen are mounted, an escapement 
mechanism for said carriage, means associ 
ated with said universal bar for Operating 
said escapement mechanism, connections be 
tween said stepped member and ke g 
ting an additional movement of 
and of said printing cam after said rack has 
operated said accumulator, ai) i i. 
trolled by such additional novel: 8."&M 
printing can for moving said 'aci, iii) ei 
gagement, with said platen. 

21. In a ten key add ig machine, a setti's 
of digit keys, a register mounted in a car 
riage and actuated by said keys, an est re 
ment mechanism for said carriage act; it 
by the depression of aily key, a universal 
bar also actuated by movement of any key, 
means comprising a sector and pawl for in 
suring a full stroke of said bar, and neans 
on said escapement mechanism arranged t: , 
engage said pawl to lock the latter and her. 
said universal bar and keys when said car 
riage has reached the limit of its travel. 

22. In a ten key adding machine, a piral 
ity of pivoted key levers, a register mounted 
in a carriage and actuated by said i.eys, a 
universal bar moved by said keys, a pivoted 
sector movable with said universal bar, a. 
pivoted frame moved differentially by said 
keys, means on said frame engaged by Said 
sector for restoring the latter to its initial 
position and locking it against rebound, an 
escapement mechanism for said carriage, 
means operated by said universal bar for 
tripping said escapement mechanism wher). 
any key is depressed, a pawl arranged to en 
gage said sector to permit movement thereof 
first in one direction and then in the other, 
and means associated with said escapement 
mechanism for locking said pawl in position 
to prevent movement of said Sector and 
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hence actuation of said keys after said es 
capement mechanism has reached the limit 
(of its trave. . 

23, in a computing machine, a differen 
filly movable rack, a printing lever having 
sliding engagement with said rack, a sta 
tionary support, a spring latch on said lever 
arranged to engage said support while said 
rack is descending, and a projection on said 
rack for disengaging said latch from said 
Support when said rack reaches lowermost position. 

24. In a ten key adding machine, a series 
of keys, a lack differentially positioned 
thereby, a printing lever guiding said rack, 
a universal bar moved by said keys, a full 
stroke mechanism for said bar, said mecha 
nisii serving also to lock said rack in lower 
most position, and a latch on said printing 
lever for controlling said rack during its 
downward movement, said latch being ren 
deled inoperative by said rack when the lat 
ter reaches lowermost position. 

25. in a ten key adding machine, a piv 
oted frame, a stepped plate thereon, a rack 
pivotally mounted on said frame, digit keys 
for moving said piate and said frame, a uni 
versal bar moved by said keys, a spring co-. 
operating with said bar and with said frame 
for balancing said rack and insuring uni 
irri) resistance to the depression of said 
key's and a register actuated by said rack. 
2. in a ten key adding machine, a piv 

oted frame, a stepped plate thereon, a rack 
s + - votally mounted on said frame, digit keys 

ior moving said plate and said frame, a uni 
versal bar moved by said keys, a spring co 
operating with said bar and with said frame 
for balancing said rack and insuring uni 
form resistance to the cepression of said. 
keys, means associated with said universal 
lar for locking said rack in lowermost posi 
tion. and a register actuated by said rack. 
2. in an adding machine, a single recip 

rocaile rack bar, a printing lever with which 
said rael; iar has sliding engagement, and 
by which its movement is directed, a cam for 
moving said lever, a lock preventing move 
ment of said cann, keys, a second cam to ren 
dier said lock inoperative, and a member 
moved by any key to operate said cam, Said 
member having adjustable means to control 
the timing of the unlocking operation. 

28. in a computing machine, a register, a 
rack therefor, a rack frame, a universal bar, 
a frame therefor associated with said rack 
frame, keys arranged to operate said rack 
differentially and said universal bar a uni 
form amount, a spring coöperating with said 
rack frame, and a can also coöperating with 
said fraines, the Weight of said rack and its 
frame aiding in restoring said universal bar 
and keys to initial position, and said cam 
serving to. maintain said rack and its frame 
in initial position, 
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accumulator actuating rack and type rack, 

29. In a computing machine, a combined 
accumulator actuating rack and type rack, 
a platen, and key controlled means for dif 
ferentially positioning said rack at the 
printing line and moving it against said 
platen, said means including two relatively 
movable spring-connected members serving 
to partially balance the weight of the rack 
against the weight of the keys to lighten the 
key stroke. 

30. In a computing machine, a combined 
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a platen, and key controlled means for dif 
ferentially positioning said rack at the 
printing line and moving it against said 
platen, said means including two relatively 
movable spring-connected members serving 
to partially balance the weight of the rack 
against the weight of the keys to lighten the 
key stroke, and a full stroke mechanism for said keys. 
In witness whereof, I hereunto subscribe 

my name this 27th day of May A. D., 1916. 
OLIVER, D. JOHANTGEN. 
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