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3,033,364 
EiECTRICALEY PWERED KEYBOARD AND 
TRANSFER MECHANS FOR TEN KEY 
ADING OR CALCULATING MACHINE 

Repert M. Starrett, 94 Hausatonic Ave., Stratford, Conn. 
Fied May 7, 1958, Ser. No. 733,507 

E6 Clains. (C.I. 235-60) 
This invention relates to an improved calculating ma 

chine, and more particularly relates to a novel construc 
tion and mode of operation for a ten key adding machine. 

There are several inherent factors which limit the op 
erational speed and efficiency of a conventional type ten 
key adding machine. For example, when a machine op 
erator successively depresses the amount keys of the ma 
chine, the various Settable stop means, or the stop pins 
of the so-called pin box, will be indexed to operative posi 
tions which lie in the path of movement of the respective 
accumulator-actuator racks of the machine. In that there 
is a direct mechanical connection between said keys and 
stop pins it will be apparent that said operator, in addition 
to manually operating the various keyboard linkages, must 
also supply all the energy required to operate the Stop 
pin setting mechanism. Although the mechanical energy 
required to successively operate said mechanism and link 
ages is relatively small, considerable hand and finger 
fatigue may result where the machine operator is required 
to continuously repeat these operations for long periods 
of time. 
Another inherent factor limiting the operational effi 

ciency of a conventional type ten key adding machine 
relates to the time lapse required between the actuation 
of the motor bar of the machine, after having initially 
actuated the amount keys, and the earliest permissible 
subsequent actuation of the amount keys of the machine. 
Here, when an amount is being entered into the accumu 
lators the pin box of the conventional type ten key adding 
machine will not be restored to its normal position to 
enable actuation of the amount keys until very near the 
end of the machine "add" cycle. Under these conditions 
when the motor bar of the machine is depressed the ma 
chine operator cannot subsequently depress any of the 
amount keys of the machine until the entry of the previous 
amount into the machine accumulator has been completed. 
This loss in permissible keyboard operating time may be 
relatively slight when only a few amount entries are to be 
entered into the machine; however, if the adding machine 
is to be operated for extended periods the losses in work 
and machine operating time may become very appreciable. 
Furthermore, due to said loss in permissible keyboard 
operating time, conventional type ten key adding machines 
do not lend themselves for use in high speed data process 
ing systems. 

Another inherent disadvantage of the conventional ten 
key type adding machine is that when many consecutive 
zeroes appear in the amount number which is to be 
entered into the machine, the "Zero” amount key must be 
successively operated in order to set up the desired num 
ber of zeroes in the various order rows of said pin box. 
Because of this repetitious operation, a longer time is 
required to set up such an amount number on a ten key 
adding machine than is required for a similar entry into an 
adding machine having a full keyboard. 
One object of the instant invention is to provide an im 

proved ten key adding machine which is relatively simple 
in construction but efficient and very rapid in operation. 

Another object of the invention is to provide an im 
proved construction for a calculating machine having an 
electrically power driven means for Successively setting the 
various stop means to operative positions for determining 
the extent of movement of the accumulator actuator 
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Another object of the invention is to provide an im 

proved construction for a ten key calculating machine 
Whereby the Successive indexing of the settable stop means 
of the machine is effected by means of a single electrically 
power driven unit which is controlled by the operation of 
the amount keys of the machine. 

Another object of the invention is to provide a novel 
construction for a ten key adding machine whereby a single 
electrically power driven rack means is actuated so as to 
Successively index a plurality of settable stop wheels that 
control the extent of movement of a set of accumulator 
actuator gears. 
Another object of the invention is to provide an im 

proved construction for a ten key adding machine whereby 
an amount may be set up on the keyboard before comple 
tion of the immediately preceding machine cycle. 

Another object of the instant invention is to provide an 
improved construction for a ten key calculating machine 
whereby the settable stop means may be slid to two 
longitudinally spaced operative positions during a machine 
cycle: Said stop means being in operative engagement with 
the stop setting mechanism of the machine in one of said 
positions to receive amounts from a keyboard, and said 
stop means being in operative engagement with the ac 
Cumulator actuator means in the other of said positions to 
transfer amounts thereto. 

Still another object of the invention is to provide a novel 
construction for a ten key adding machine wherein a plu 
rality of settable stop wheels may controllably engage 
the accumulator actuator gears during the first half of 
the accumulating part of the machine cycle, and wherein 
Said stop wheels may be moved into operative engage 
ment with the stop wheel setting mechanism and a new 
amount Set up therein during the last half of said cycle. 
A further object of the invention is to provide a novel 

means for Setting up a plurality of successive zeroes in 
the Settable stop means of a ten key adding machine. 
Another object is to provide an electrically powered 

keyboard for ten key adding or calculating machines and 
an improved and simplified means controiled thereby for 
Operating the adding or calculating mechanism and doing 
away with the usual movable pin basket and associated 
racks, and greatly reducing the number of parts required. 

It is also an object to provide a construction whereby 
the usually ten amount keys all control one electrically 
operated unit for setting up the amounts into an elec 
trically power driven indexing series of wheels for transfer 
into an accumulator Section, such, for example, as adding, 
Subtracting, printing and the like. 
A particular object is to provide a mechanism whereby 

at the end of a half cycle of the accumulating part of the 
machine, amounts can be set up in the keyboard, and the 
operator therefore does not have to wait for the full 
cycle of the machine to be completed before again op 
erating the keyboard, thus greatly increasing the speed 
of operation of the machine. 
Another object is to provide a machine of this char 

acter in which the mechanism controlled by the keys is 
electrically operated, and therefore the energy to operate 
such mechanism does not have to be provided by the 
operator through the keys, greatly increasing the ease 
of operation and providing a uniform operation for each 
of the keys. 
A further object is to provide a means whereby the 

items or numbers set up by depressing the keys can be 
seen and checked by the operator before being put into 
the machine, and thus will permit clearing of the item if 
it involves a mistake before it is put into the machine. 
A still further object is to be able to provide a unit 

controlled by a series of zero keys operating into the 
same indexing mechanism for the transfer wheels op 
erated by the numbered keys, to shift the transfer wheels 



3 
for putting into them one or more zeros by operation of 
a single key. 

Other objects of the invention will become apparent 
as the disclosure progresses. 
With the foregoing and other objects in view, I have 

devised the construction illustrated in the accompanying 
drawings forming a part of this specification. It is, how 
ever, to be understood the invention is not limited to 
the specific details of construction and arrangement 
shown, but may embody various changes and modifica 
tions within the scope of the invention. 

In these drawings: 
FIG. 1 is a partial side view and partial longitudinal 

vertical section of the machine in its initial condition prior 
to operation; 

FIG. 2 is a top plan view thereof with parts broken 
away; 

FIG. 2a is a plan view of a portion of FIG. 1 show 
ing certain parts in a different position to which they 
are moved during operation and with the numbered dial 
wheels omitted; 

FIG. 3 is a partial side view of the key-controlled 
mechanism or unit showing it in a different position from 
that of FIG. 1, namely, one which it occupies during op 
eration; 

FIG. 4 is a front view looking from the right of FiG. 3; 
FIG. 5 is a partial plan and partial section of the in 

put wheel ratchet mechanism of the device shown on an 
enlarged scale; 

FIG. 6 is a detail side view and partial section of a 
portion of this ratchet mechanism; 

FIG. 7 is a partial section and partial side view of an 
other portion of this ratchet mechanism; 

FIG. 8 is a longitudinal section of the elements of the 
keyboard looking down; 

FIG. 9 is a partial side view and partial section of an 
other unit similar to that of FIG. 1 for setting up Zeros; 
FIG. 10 is a partial plan view and partial section of 

two units of FIGS. 1 and 9 with the keyboard removed; 
FIG. 11 is a side view of the printing and registering 

mechanism; 
FIG. 12 is a side view of a portion thereof showing 

the parts in another position; 
F.G. 13 is a view substantially on line 3-3 of 

FIG. 2; 
FIG. 14 is a vertical section substantially on line 

14-4 of FIG. 2; 
FIG. 15 is a partial elevation and partial section look 

ing from the left of FIG. 14, 
FIG. 16 is an elevation taken substantially on line 

16-16 of FIG. 2; 
FIG. 17 is a view of a portion of FIG. 16 showing parts 

in a different position; 
FIG. 18 is a view looking from the left of FIG. 17, 

and 
FIG. 19 is a view of a portion of FIG. 18 showing 

parts in a different position. 
The machine comprises the electrically power driven 

setting-up mechanism mounted between laterally Spaced 
upright frame members 1 and 2 for Successively setting the 
various stop means to operative positions for determining 
the extent of movement of the accumulator actuator 
means, and an accumulator assembly having a printing 
mechanism mounted between the laterally spaced up 
right frame members 3 and 4. Mounted on the top of 
the frame members 1 and 2 is a keyboard 5 comprising a 
series of keys 6 numbered from 0 to 9, as indicated in 
FIGS. 2 and 8. Each key is mounted on a vertically mov 
able flat stem 7 guided in similarly shaped slots in the 
vertically spaced supporting plates 8 and 9 normally held 
in their upper or normal position by coil springs i0. 
Mounted in laterally spaced upright bearing members 

11 is an operating shaft 12 driven through suitable gear 
ing 3, 4, 5 and 16, FIG. 2, from an electric motor 17. 
Associated with and mounted on this shaft is an operating 
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unit A. This includes a bearing member 18 mounting a 
rocking lever 19 on the shaft, and pivoted on this lever at 
20 is a pawl 21 adapted to engage in the notches 22 of 
the toothed wheel 23 rotated by the shaft 12 counter 
clockwise, as indicated by the arrow 24, FIG. 1. Con 
nected with the pawl 2 is an arm 25 carrying a stud 26 
normally adjacent and in alignment with the lower end 
27 of a member 28 pivoted at 29 to an arm 33 pivotally 
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mounted on the under side of the plate 9 at 31 on a 
downwardly extending lug 32. The arm 28 is normally 
held against a stop pin 33 on an extension 34 of the lug 
32 by a spring 35 connected at its opposite ends 36 and 37 
to the arm 30 and the member 28, this stop pin limiting 
movement of the member 28 to the left as shown in 
FIG. 1, but permitting it to yield to the right. 

Also mounted on the rocking lever 19 is a lever 33 
pivoted to this member at 39 and having a short arm 40 
in alignment with a stud 41 on an arm 42 connected with 
the pawl 2. This lever also has an upwardly extending 
short arm 43 and a lower longer arm 44 the lower end of 
which is connected at 45 to one end of a spring 46 which 
at its other end is connected to the stud 4 on the arm 42 
of the pawl 21. Movement of arm 44 to the left is limited 
by stop 44a on member 19. In the upper end of the 
member 9 is an elongated slot 47 in which slides a pin 48 
mounted in the end of a connecting link 49, the other end 
of this link being pivotally connected at 50 to a longi 
tudinally slidable bar 5 guided for limiting longitudinal 
sliding movement by the transverse bars 52 and 53 that 
are Supported by frame members 1 and 2 and extend 
through the longitudinal slots 54 and 55 respectively 
formed in the bar 5. The pin 43 is connected to an 
arm 56 on the lever 19 by a coil spring 57 tending to shift 
this pin 48 to the left in the slot 47. A spring 19a con 
nected to the lower end of lever 19 at 9b and at its 
other end 19.c to frame member 2 tends to swing or turn 
member 19 clockwise or to the right as viewed in FIG. 1 
to return it to and retain it in its normal or retracted posi 
tion. 
The slidable bar 51 is connected by a link 58 to a 

pivoted curved toothed rack or segment 59 on an arm 68 
pivoted to the frame member 2 at 61, and the teeth of 
this segment meshing with a ratchet gear 62 on a trans 
verse shaft 63. Link 58 is connected to bar 51 at 58a 
and to segment 59 at 58b. In the hub of this gear 62 is 
a pawl 64 (FIGS. 5, 6 and 7) normally shifted outwardly 
by a spring 65 to engage lugs 66 on a ratchet wheel 67 
for one-way operation thereof, this wheel being held 
against rotation in the opposite direction by means of 
a stop pawl 63 pivoted on the rod 52 and normally held 
against a toothed wheel 69 secured to the wheel 67, as 
shown in FIG. 7, by a spring 70 secured at one end to the 
pawl 68 and at its other end to a pin 7 mounted in one 
of the frame members. The ratchet wheel 67 operates an 
input gear wheel 72 through the hub connection 73 (FIG. 
5) also mounted on the shaft 63. 
Mounted between the plates 8 and 9 is a rod or bail. 74 

mounted at its opposite ends on supporting levers 75 and 
76 (FIG. 8) pivotally mounted respectively at 77 and 78 
to permit the rod or bail to swing downwardly. This bail 
extends through an elongated slot 7a in each of the stems 
7 of the center Tow of keys 6 and lateral extensions 79 
and 80 of the two side rows of keys, so that on depression 
of any key this bail will be depressed by the upper end 
of the slot of that key without affecting any other key, 
and the lever 76 operated by this bail carries pivoted to 
it a downwardly extending member 81 guided in plate 9 
engaging the top of the free end of the arm 30, so that 
depression of the bail depresses this arm and the member 
28 carried thereby. Depression of any key in the center 
row carries its lower end through the lower plate 9 into 
the path of movement of a lug 82 on the top edge of the 
bar 51 (see FIG. 3) or depression of a key in one of the 
two side rows of keys will carry a similar extension on 



3,098,304 
S 

the lower side of the corresponding lateral extensions 79 
and 89 of the two side rows of keys into the path of this 
lug 82. A second lug 83 on this bar engages the lower 
end of a zero (0) key 6a when this key is depressed. 
At the rear of this electrically power driven operating 

unit comprising generally the members 23, 19 and 51, 
and ratchet driven input gear wheel 72, is an assembly 
84 comprising spaced upright members 85 and 85a 
mounted on a connecting lower member 86 which, as 
shown in FIG. 2, has a series of ratchet teeth 87 along 
its front edge meshing with downwardly extending teeth 
88 on an indexing wheel 39 mounted to turn on a bear 
ing in the upper end of a supporting member 90. Piv 
otally mounted above this wheel on an extension 9 
(FIG. 10) of the member 90 is a lever 92 (FIG. 10) 
carrying an indexing pawl 93 pivoted thereto at 94 
adapted at its free end to engage the teeth of the index 
ing wheel 89, as shown in FIG. 10, and held against 
these teeth by the spring 95. A locking pawl 93a holds 
indexing wheel 89 against reverse movement, the pawl 
being retained in the holding position by spring 93b. The 
free end of lever 92 is connected to the lower portion 
of the lever 19 by a connecting bar 96 pivotally con 
nected at its opposite ends to the levers i9 and 92, 
as indicated at 97 and 98 respectively. 
As the indexing wheel 89 must be turned only the dis 

tance between adjacent teeth, or one step, on each op 
eration by unit A or lever 9 on depression of each digit 
key 6, and as the member 19 moves different distances 
for different keys, a stop 92a (FIGS. 1 and 10) is pro 
vided to limit forward movement of arm 92 and index 
ing pawl 93 to one step. This may be mounted on a 
support 92b pinned to the column 90. Another stop 
92c may be provided on this support to limit backward 
movement of arm 92. Also as lever 19 moves different 
distances a lost motion connection 96a is provided in 
connecting bar 96 to permit continued movement of lever 
9 after movement of arm 92 is arrested. This may 
comprise making the connection 96 in two sections 96b 
and 96c with a rod 96d connected to 96b and slidable in 
a lateral lug 96e, and connected at its opposite free end 
to the free end of a spring on this rod engaging the lug 
96e at its opposite end. This spring permits continued 
movement of lever 19 after movement of arm 92 is 
stopped. Cooperation of lugs 96g and 96e will insure 
positive return of arm 92 and indexing pawl 93 to their 
normal retracted position for operation in the next cycle. 

Carried by and adjacent the upper ends of the men 
bers 85 and 85a is a transverse shaft 108 on which is 
mounted a series of transfer gear wheels 100 which form 
settable means, one for each of the columns of figures 
for which the machine is designed. They form a Settable 
stop means to determine the extent of movement of the 
accumulator actuator means. In the present machine 
there are shown ten of these wheels or Settable means 
so numbers having up to ten digits can be set up. More 
or less than this number may be used as desired. Each 
transfer wheel or settable means 100 has ten teeth and 
a stop pin 01 (FIGS. 1, 9, 16 and 18) extending lat 
erally from the tenth tooth cooperating with an adjacent 
tooth 102 of a comb 03 carried by and extending be 
tween the members 85 and 85a to limit turning move 
ments of the wheels or settable means 100. ASSociated 
with each wheel 10) is a dial or visible item wheel 104 
including a toothed wheel 105 meshing with the wheel 
100 and a disc at one side thereof having a rim or dial 
106 on which are the digits from 0 to 9. These dial 
wheels have no effect on operation of wheels 100 but 
give a visual indication of the number set up in each 
transfer wheel 100 by the keys 6 in the keyboard. They 
are mounted on a shaft 07 extending between the men 
bers 85 and 85a. The members 85 and 85a are broken 
away and wheels 165 and their dials 106 are omitted 
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s 
in FIG. 2, as they would confuse this figure and they are 
clearly shown in FGS. 1, 11, 16, 17 and 18. 
When in their normal or retracted position, the setta 

ble means comprising the transfer wheels 100 are locked 
against rotation on their supporting shaft 108 by a lock 
ing bar 109 mounted in the end member 150 (FIGS. 
1 and 2) mounted on the rod or shaft 198 of the trans 
fer wheel assembly and located between two adjacent 
teeth of the transfer wheels 66 for the locking opera 
tion, as indicated in FIG. 1. The end members 85 and 
85a of the transfer assembly 84 are mounted on the 
transverse rods or shafts 68 and 12 that are in turn 
mounted in and guided for limited sliding fore and aft 
longitudinal movement by elongated slots 3 and 114 
formed in the end walls 3 and 4 (FIGS. 1 and 11). The 
locking bar 69 is fixed on shaft 138 so as to be held 
against lateral movement, as its supporting member 110 
is pinned to the shaft, for a purpose presently to be de 
Scribed. The teeth 87 of the rack 86 extending between 
the upright end walls 85 and 85a are long enough to 
permit fore and aft longitudinal movement of the transfer 
assembly 84 while still remaining in mesh with the teeth 
88 on the indexing wheel 89. Another locking bar 1:5 
extends longitudinally from the stationary end wall 3 of 
the frame on the opposite side of the transfer wheels 
108, but stops with its free end 115a spaced from these 
wheels and the free end 169a of the locking bar 139, 
When the wheels 60 are in their normal or retracted 
position as shown in FIGS. 2 and 2a. This leaves a 
Space between the ends 09a and E5a for a free trans 
fer wheel 100a for setting up a number in this wheel, 
as will presently be described and shown in FIG. 2a, 
and then when a wheel 6&a is shifted to the left from 
this position it will be locked by the bar i5 against 
turning, as indicated in dotted lines, F.G. 1. The rods 
or shafts 108 and E2 pass through the slots 23 and 
114 in the end walls 3 and 4 of the frame and are se 
cured to triangular plates i6. Secured to each plate 
and the adjacent end walls 3 and 4 by the studs 1 7 
and 118 respectively are coil springs E9 tending to shift 
these plates and the rods 108 and 1:2, together with 
the parts carried thereby, including the transfer wheels 
20, rearwardly or to the left as viewed in FEG. 1 and to 
the right as viewed in FIGS. 11 and 12. 
Mounted on one of these plates 156, in the present 

case the one to the right or adjacent the frame member 
4, is a locking pin 20 (FIG. 11) adapted to be en 
gaged in the recess 121 in a locking arm or lever 122 
pivoted to frame member 4 at 23, and having a long 
arm 24 on the opposite side of the pivot extending ad 
jacent to an operative stem 25 on add or motor bar 
126 guided for vertical movements in the keyboard plates 
8 and 9 and located at a suitable position in the key 
board at one side of the digit keys 6. A spring 27 
tends to swing this lever clockwise as viewed in FIG. 
11, to retain its free end over the pin 126 in the locked 
position and thus retain the transfer assembly 84 with 
the transfer wheels 169 in its normal or retracted posi 
tion, as shown in FIGS. 1 and 11. Also pivotally mounted 
on the plate 4 at 28 is a lever 29 provided with an 
elongated slot 3 in which is a pin 53 fixed to the 
plate 116, and this lever carries at its free end a roller 
132 adapted to cooperate with an inclined cam surface 
133 on a retracting lever 134 on a motor-operated shaft 
135. The free rear end of this plate 1 ió, as well as 
that of the opposite plate is, is guided for longitudinal 
sliding movement in the adjacent plates 4 and 3 by a stud 
136 mounted in each plate E5 and guided in an elongated 
slot 137 in the adjacent plate 3 or 4. 
The shaft i35 is driven by bevel gears 38 from the 

motor-driven shaft 139 on the opposite end of the motor 
17 from the gear 16, and these gears 33 are driven from 
the shaft 39 through a releasable clutch 140 including 
a toothed slidable clutch member 141 (FIGS. 13 and 
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14) movable to and from a cooperating toothed mem 
ber 42 fixed to one of the bevel gears 138, the mem 
ber 141 being splined to the shaft so as to be shiftable 
toward and from engagement with the member 42 for 
driving or releasing this member. It may be shifted by 
a forked member 143 having rollers 44 running in a 
peripheral groove in the member 141, and this fork is 
on an arm 45 slidable in a guide and support 45a on 
the housing 159 enclosing the gears. The member 45 
is connected by rod 46 to levers 47 and 147a pivoted 
to the frame member 4 at 148. Also pivoted to the 
lever 147 at 149 is a link 56 carrying at its opposite 
end a pin or stud i51 slidable in an elongated slot 152 
(FIG. 11) in the plate 4. This pin 51 lies against 
the end 53 of a lug on the plate 116 so that shifting 
of the plate 16 to the right as viewed in FIG. 11 will 
shift the pin 5 with it and through the connection 
150, 147 and 145 will shift the clutch member 14 into 
engagement with the member 142 to operate the bevel 
gears to drive the shaft 35. A spring 54 tends to 
shift the parts in the opposite direction or to the left 
as viewed in FIGS. 11, 13 and 14 to release the clutch. 
Means is provided for locking the members 145, 147 and 
50 in position with the clutch engaged as shown in 
FIG. 13. This comprises a pin 55 fixed on the lever 
147a and adapted to seat in a notch i36 in a locking 
lever 157 pivoted at 158 on the enclosing housing i59 
for the gears 138. At the opposite side of the pivot from 
the notch 156 this lever includes an arm 160 provided 
with a curved surface 61 and a stepped cam 62 adapted 
to cooperate with a roller 63 on a crank arm 164 on 
the shaft 135. A spring 65 tends to swing this lever 
57 clockwise as viewed in FIGS. 13 and 14 to the locked 

position of FIG. 13 and retain it therein. 
Also connected to crank arm 164 is a link 166 piv 

oted at its opposite end 167 to a crank arm 168 on one 
end of a shaft 169 mounted in frame members 3a and 
4a, and on which shaft are a series of toothed actuator 
wheels or gears 170. Any suitable number of these ac 
tuator wheels 76 may be employed depending on the 
number of digits the machine is designed to set up in 
a series of numbers, one for each of the transfer wheels 
C), but it will be understood a greater or less number 

of wheels 100 and 70 may be used as desired. The 
shaft 169 carries arms 163a at its opposite ends, and 
between them they carry a rod 17i slidable in a curved 
slot 72 in each of the actuator wheels 70. A spring 
173 is connected to each wheel 170 at 173a and the 
frame, as indicated at 174, to tend to turn each wheel 
counterclockwise as viewed in FIGS. 11 and 13, or clock 
wise as viewed in FiG. 1, to cooperate with the trans 
fer wheels. Each wheel is also locked in this position 
by a locking pawl 175 (FIGS. 1 and 16 to 19) pivoted 
in the frame on a transverse rod 176 and having a free 
end 77 adapted to seat between two adjacent teeth on 
the periphery of its aligned toothed actuator wheel or 
gear 170 to lock it in its retracted or normal position. 
The weighted lower end 78 tends to hold this member 
in the locking position of FIG. 1 and Swing it to this 
position. 
Mounted on the end members 85 and 85a of the trans 

fer assembly 84 carrying the transfer wheels 100, and 
extending between these members is a release bar 179 
in alignment with the lower ends 78 of the locking mem 
bers 175 under certain conditions, as will later be de 
scribed. Mounted on the end member 85 is a pivoted 
catch 180 (FIG. 18) pivoted to the member 85 at 181 
and having a roller 182 in alignment with and back of 
the different locking pawls in different positions of the 
assembly 84. At its opposite ends the catch 180 has a 
notch 183 adapted to receive a pin 184 on an arm 185 
pivoted to the member 85 at 186 and carrying one end of 
a bail 187 extending longitudinally between the end mem 
bers 85 and 85a and supported at its opposite end on the 
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3 
member 85a by a pivoted arm 188 (FIG. 17). This bail 
includes an upwardly extending intermediate lug 189 
carrying an operative pin 190. A spring 191 tends to 
swing the catch 180 downwardly to locking position, and 
a spring 92 tends to swing the bail 187 downwardly. 
This bail in the form shown comprises a flat narrow strip. 
When in its lowest position, as shown in FIG. 18, this 
bail is behind and in alignment with an upwardly extend 
ing pin 193 on the free end of the locking pawl 93a, and 
this locking pawl is also connected to indexing pawl 93 
by a connecting link 194 (FIG. 10). A spring 195 (FIGS. 
16 and 18) tends to shift the transfer assembly 84, includ 
ing the transfer wheels 100, to the right as viewed in 
FIG. 16 to retain it in its normally retracted position, this 
spring being connected at its opposite ends to the frame 
member 4 at 196 and to the member 85 at 197. At the 
opposite end of the bail 187 from the catch 180 is an 
inclined cam member 198 (FIGS. 17, 18 and 19) mounted 
on the frame member 4, and having an inclined cam sur 
face 199 for cooperating with the pin 190 on the bail 187 
to lift this bail to its normal or locked position, as shown 
in FIG. 19. 
The locking paw 93a (FIG. 10) is also used as an 

indexing pawl for the indexing wheel 89 to shift the 
transfer assembly 84 for setting up zeros in the numbers 
being set up in the machine. For this purpose this lock 
ing pawl is pivotally mounted at 200 on a pivoted arm 
201 (FIG. 10) pivoted on the stud 91 for the wheel 89 
and similar to the arm 92 on which the indexing pawl 
93 is mounted. This arm 201 and the locking pawl 93a 
may be operated to shift the transfer assembly 84 by an 
operating unit 202 (FIGS. 2, 4, 9 and 10) similar to the 
unit A for operating the indexing pawl 93. This unit 202 
(as shown in FIG. 9) comprises the same elements as 
the unit A, including the rocking lever 19a mounted on 
the shaft 12, a toothed wheel 23a on the shaft 12, the 
pawl 21a pivoted on the member 19a at 20a, and having 
the pin 26a operated by the member 28a, which in turn 
is operated by the bail 203 operable by any one of a 
series of zero keys 204, 204a, 204b and 204c. This 
member 19a carries the pivoted lever 38a corresponding 
to the member 38 of unit A, and at its free end is con 
nected by the link 49a to the sliding bar 51a mounted 
on the two rods 52a and 53a in the slots 54a and 55a. 
The link 49a is connected to the bar 51a at 50a, and bar 
51a is connected by a link 205 to a pivoted arm 206 
mounted at 206a to which is pivoted at 207 a link 208 
connected to the pivoted arm 201. Depression of any one 
of the Zero keys 204 will operate this unit to operate the 
lever 201 and the pawl 93a to operate the indexing ratchet 
wheel 89 to set up zeros in the number, as will presently 
be described. The slidable bar 51a carries a lug 209 
adapted to cooperate with the stops 210, 211, 212 and 
213 (FIGS. 8 and 9) operated by the respective zero 
keys 204, 204a, 204b, and 204c. The bail 203 (FIG. 8) 
is mounted at its opposite ends on supporting levers 214 
and 215 pivoted at 77 and 78 on the lower plate 9, and 
lever 25 carries an operating member 81a (FIGS. 8 
and 9) for operating the tripping member 28a for set 
ting this unit in operation. The arms 201 and pawi 93 
are operated different distances to shift ratchet wheel 89 
one or more steps according to movement of members 
19a and 51a as controlled by the zero keys 204, 204a, etc. 

Operation 
The operation is as follows: When any one of the 

keys in the keyboard 5 is depressed, it will depress the 
bail 74 (FIGS. 1 and 8) which goes through the exten 
sions 7 of the center row of keys 6, and the zero key 6a, 
and the extensions 79 and 80 of the two side rows of 
keys, therefore depressing any one of these ten keys will 
depress the bail 74. When this bail is shifted downward 
ly it rocks downwardly with it the lever 76 (FIG. 8) car 
rying with it the member 81 which engages the top of 
member 30 and shifts this member with the member 28 
downwardly. In this movement the lower end of 28 
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engages the stud 26 in the pawl 21, rocking this pawl 
downwardly so that its free end engages in the toothed 
wheel 23 which is being operated by the motor 17 in 
counterclockwise direction as viewed in FIG. 1. This 
wheel may be operated continuously by the motor, or a 
suitable switch control (not shown) could be operated 
by depression of the individual numbered keys to set the 
motor into operation as the keys are depressed. When 
the pawl 21 is rocked to engage in one of the notches 22 
of the toothed wheel 23, its upper arm 42 is swung to 
the right to engage the arm 40 on the lever 38 and Swing 
this lever counterclockwise about its pivot 39. This ac 
tion swings both the upper end 41 and the lower end of 
the spring 46 connecting the members 42 and 38 to the 
right across the pivot 20 to the position shown in FIG. 3. 
This retains the free end of pawl 21 in one of the notches 
22 in the wheel 23, and the upper end of the arm 43 of 
lever 38 against the stud 48 in the slot 47 and on the end 
of the link 49. These members are held in this position 
by the spring 46. Thus the spring 46 has the dual action 
on the pawl 21 and lever 38 of keeping them in and out 
of their operative positions, the normal or released posi 
tion being shown in FIG. 1 and the operative position 
in FIG. 3. 
Now, if we assume that the number 4 key is depressed, 

as shown at 6b in FIG. 3, wheel 23 will turn counterclock 
wise, carrying with it the sliding bar member 5 until 
the lug 82 carried thereby engages the depressed lower 
end of the extension 79a for this number 4 key, which 
has been depresed with the key, as shown in FIG. 3. 
Movement of the member 51 will also through the link 
58 swing the toothed segment 59 to the left, rotating the 
ratchet gear 62 with it, turning this gear clockwise four 
teeth from its normal retracted position to correspond 
with the number 4 key depressed. In other words, this 
turns the pawl 64 (FIGS. 6 and 7) clockwise four notches 
in the ratchet wheel 67, this ratchet wheel being held sta 
tionary by the pawl 68 co-acting with the teeth of wheel 
69 connected to wheel 67. This action of the lever 19 
also shifts the connecting link 96 to the right, swinging 
with it the lever arm 92 (FIG. 10) carrying the indexing 
pawl 93, which thus turns the indexing wheel 89 counter 
clockwise one notch. As this meshes with the rack 87 
on the transfer wheel or settable stop means assembly 84 
it shifts this assembly with the settable means or transfer 
wheels 100 forwardly or to the left as viewed in FIGS. 2 
and 16 the distance between two adjacent wheels 106), 
and will bring the first wheel 100a into alignment with 
and into mesh with the ratchet driven input gear wheel 72, 
as shown in FIG. 2a. In this position this wheel 100a 
has been moved off the end of the locking bar 109 and 
has not yet reached locking bar 15, and therefore it is 
free to turn with the drive wheel 72. 
When the movement of the slidable bar 51 is limited 

by the lug 82 engaging the extension on the number 4 
key, lever 19 continues to try to move to push the slid 
able bar further. However, as slidable bar 51 and link 
49 can move no further, the upper end of lever 19 con 
tinues to move because the stud 48 is in the slot 47, and 
has been held against the rearward end of this slot by 
spring 57 as shown in FIG. 3. This causes the upper end 
portion 43 of lever 38 to push against the stud 48, thus 
swinging the lever 38 clockwise to carry the lower end 
of the spring 46 to the left past the pivot center 20. Also, 
the portion 40 of the lever 38 will engage the upper end 
of the arm 42 of the pawl 21 and swing it to the left, so 
that the upper end of spring 46 is also now on the oppo 
site side of the pivot 20 and will trip the pawl 21 counter 
clockwise to release it from the rotating wheel 23. When 
this happens, spring 19a will swing the member 19 clock 
wise and return it to its normal retracted position, which 
is the position of FIG. 1. When these parts moved from 
the position of FIG. 1 to the position of FIG. 3, the stud 
26 on the pawl was carried free of the lower end of the 
member 28, as the movement of this member to the left 
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was limited by the stop pin 33. This freed the pawl 21 
from the action of the member 28 so that the pawl was 
free to be released by the arm 40 of lever 38, as described. 
When the parts move back to the position of FIG. 1 the 
stud 26 runs on the inciined can 2&d to swing the member 
28 to the right, and to permit the stud 26 to take its normal 
position under the free end of the member 28 preparatory 
to the next tripping operation. 
When the member 9, slidable bar 51 and toothed seg 

ment 59 return to the right to their normal retracted posi 
tion, this segment turns the gear wheel 62 counterclock 
Wise the four notches which have been set up in this gear. 
This turns the pawl 64 and ratchet wheel 67 (FIG. 7) 
counterclockwise four points, and as ratchet wheel 67 is 
connected to the ratchet driven input gear wheel 72 it 
will turn this wheel counterclockwise four teeth or four 
points, there being ten teeth in the input gear wheel. As 
the input gear wheel is in mesh with the free transfer 
Wheel 6(a (FIG. 2a) it will turn this wheel clockwise 
four teeth or four points, as this wheel also has ten teeth. 
This will turn the stop 61 (FIG. 1) on the tenth tooth 
of this wheel 10 (a four teeth or four points away from 
the stop comb 103, and also, as this wheel is in mesh 
with the first dial wheel G4, will turn this wheel to show 
that the digit 4 has been set up in the first transfer wheel 
100. By repeating this operation with the same or differ 
ent keys 6, successive digits may be set up in successive 
transfer wheels 00, and the size of the resulting number 
is dependent on the number of keys depressed, the largest 
possible number depending on the number of wheels with 
which the machine is designed, there being ten in the 
machine as shown in the drawing. It will be seen that 
the full number as set up in the transfer wheels 100 will 
be shown in the dial wheels 104, so that the operator can 
check to see whether the correct number has been set up 
in the transfer wheels, and if incorrect, can have it cor 
rected before transferring it to the accumulator or actu 
ator wheels. As digits are set up in successive transfer 
wheels 100 in the position 86a, and they are shifted one 
spacing to the left as viewed in FIGS. 2 and 2a, on each 
depression of a key on the keyboard, as each wheel is 
shifted from the free position 100a in FIG. 2a it will be 
shifted into engagement with the stationary locking bar 
i5, so that the transfer wheels into which a digit has 

been set will be locked in this position until the com 
pleted number has been set up in the series of transfer 
wheels. 

After the desired number or digits have been set up in 
the transfer wheels 88, it is desired to print and register 
them in the accumulator comprising the actuator wheels 
170 and either adding or subtracting mechanism associ 
ated therewith, indicated merely diagrammatically by the 
wheels 26 (FIG. 1) for the adding section and 217 for 
the subtracting section, the adding and subtracting mech 
anism per se not being shown as they of themselves form 
no part of the present invention. To register the num 
ber in the accumulator, the motor bar at one side of the 
keyboard, indicated at 26, FIG. 11, is depressed. This 
will depress the pivoted locking or control bar 24, lift 
ing its other end from the pin E26. This will release the 
transfer assembly 34, carrying the transfer wheels 08, 
so that it will be shifted rearwardly or to the left as viewed 
in F.G. 1, or to the right as viewed in FGS. 11 and 12, 
by means of the springs 559. This will shift the transfer 
wheels 80 to the left as viewed in FIG. 1, and will carry 
the wheels 60 into which the number has been set up 
into mesh with the respective actuator wheels 178 with 
which they have been brought into alignment. It will 
also disengage any transfer wheel from engagement with 
the input gear wheel 72. It will also shift the transfer 
wheels 180 in which numbers have been set up away from 
the locking bar i5, as shown in FIG. 18, so that these 
wheels are now free to turn with the actuator wheels 179. 
As we have assumed that only the number 4 has been set 
up in one transfer wheel i86, or that is, the first transfer 
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wheel 100a, as shown in FIG. 2a, this rearward shifting 
of the transfer assembly will shift this wheel i00a out of 
mesh with the input gear wheel 72 and into mesh with the 
first actuator wheel 176a (FIG. 2a). All other transfer 
wheels 100 will be locked against turning by the locking 
bar 109. However, as previously indicated, if numbers 
have been set up in other transfer wheels 00, those shifted 
beyond the free position 108a will be locked in their set-up 
position by the locking bar 115. 
When the transfer assembly 84 is shifted rearwardly, 

the bar 79 (FIGS. 1, 18 and 19) carried by the members 
85 and 85a will hit the lower end portion 178 of any lock 
ing pawl 175 of any actuator wheels 170 with which a 
transfer wheel 100 has been shifted into mesh. That is, 
as in our example we have only set a number up in the 
first transfer wheel 108a, the locking pawl 75 for the first 
actuator wheel 170a will be released by the bar 179. This 
movement causes the upper end of member 75 to engage 
the roller 182 (FIG. 18) on the locking member 86. 
This shifts the holding notch 183 of this member away 
from the pin 84 and releases the bail i87 so that it drops 
to its lower position, as shown in FIG. 18, under action of 
the spring 192. This shifts this bail to a position, as 
shown in FIG. 18, behind and in alignment with the stud 
193 on the locking pawl 93a (FIG. 10). 
As the transfer assembly 84 is shifted rearwardly, or to 

the right as viewed in FIG. 11, the lug 153 on the right 
hand plate 16 carrying this assembly will engage the 
stud 51 on the member 150, shifting this member to the 
right as viewed in FIGS. 11, 13 and 14, and this member, 
acting through the pivoted arm 147 and the connection 
145, will shift the clutch member 41 into mesh with the 
member 142 so that the motor 17 will now drive the 
shaft 35 carrying the crank arm 164. This through the 
link connection 66 will swing the arms 68 and 68a 
upwardly or counterclockwise as viewed in FIGS. 11 and 
13, or clockwise as viewed in F.C. 1, carrying with them 
the rod or bar 17 in the curved slots 172 in the actuator 
wheels 70, or 170a, which is the wheel with which the 
first transfer wheel 08a is in mesh. This permits the 
wheel 170a to follow along with the rod 171 by action 
of its spring 173, and as this wheel 70a is being turned 
counterclockwise as viewed in FIGS. 11 and 13, or clock 
wise as viewed in FIG. 1, it will turn the transfer wheel 
100a counterclockwise as viewed in FIG. 1 the four teeth 
or four points, which has been set up in this wheel. This 
will bring the stop pin 50 back into engagement with the 
stop comb i83. This will limit further movement of both 
the wheels 7a and 163a. If more transfer wheels 100 
have been set up, corresponding numbers will be set up in 
actuator wheels 178 with which they have been placed in 
mesh by shifting of the assembly 84. These numbers will 
be transferred to the adding section 216 or the subtract 
ing section 27 depending on with which the intermediate 
gears 258 are in mesh. An appropriate add or subtract 
key may be provided to control the selection of the de 
sired section. Also, the wheels 170 may operate a rotary 
printing means 219 against a platen 220, both shown 
merely diagrammatically in the drawing, to print the num 
ber on a suitable paper. 
As the member 147 was shifted to the right as viewed 

in FIG. 14 to engage the clutch, it carried the stud 155 
under the notched end of the lever 157, as viewed in FIG. 
13, thus locking the clutch in its engaged or operative po 
sition. As the shaft 35 continues to rotate, it carries with 
it the arms 134 and 64 in the direction indicated by the 
arrows in FIGS. 11, 13 and 14. As the cam 33 on the 
arm 34 engages the roller 32 on the lever 29, as shown 
in FIG. 12, it swings this lever upwardly and to the left 
as viewed in FIG. 11 and shifts the transfer assembly 84 
to the left as viewed in FIG. 11 or the right as viewed in 
F.G. 1, to carry any transfer wheel or wheels 109 which 
have been in mesh with one or more actuator wheels 79, 
out of engagement with these wheels 70, and locks the 
transfer assembly in this position by the catch 22. Con 
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tinued rotation of the shaft 135 has brought the roller 163 
on the arm 64 into engagement with the cam 162 on the 
locking lever 157, as shown in F.G. 14. This raises its 
notched end 56 out of engagement with the stud 155 and 
releases the lever 147, which is now swung to the left or 
backwardly by the spring 154 to release the clutch 140 
and stop rotation of the shaft 135. This is the position 
of FIG. 14. As the crank arm 164 moves to this posi 
tion, it swings the rod 171 downwardly in the curved slots 
172 in the accumulator wheels 170 or 170a, and by en 
gagement with the lower end of this slot shifts any of these 
actuator wheels into which a number has been set up to 
correspond with any transfer wheel 100, back to its nor 
mal position preparatory to having the cycle repeated. 
As the transfer assembly 84 is shifted back to carry the 

transfer wheels 100 out of mesh with the actuator wheels 
170, or that is, the transfer assembly is shifted to the left 
as viewed in FIGS. 11 and 18, the bail 187 (FIGS. 17, 18 
and 19) will engage the stud 193 on the locking pawl 93a 
(FIG. 10) and will shift it to the right or the dotted line 
position of FIG. 18. This will release the indexing pawl 
93 (FIG. 10) as this pin is connected to this pawl by the 
connection 194. This releases the indexing wheel 89 
and permits the whole transfer assembly 84 with transfer 
wheels 100 to be shifted to the right or back to its normal 
position, as viewed in FIGS. 2, 16 and 17, preparatory to 
setting up a number in the next cycle of operation. As 
this movement is completed, the pin 190 on the bail 187 
engages the inclined cam surface 199 (FIGS. 17, 18 and 
19) and shifts the bail upwardly to its normal position of 
FIG. 19 where it is locked by the catch 180. Movement 
of the transfer assembly 84 to the right also releases any 
locking pawl 175 which has been operated, and permits it 
to return to locking position with its respective actuator 
wheel 170. 

Zeros can be set up in the number in the transfer wheels 
100 by depressing the zero key 6a in the keyboard, which 
will operate the same as the numbered keys 6, the slide 
bar 5 being provided with a second lug 83 adapted to 
cooperate with the lower end of the extension 6b on the 
key. This lug, however, is so arranged as to prevent for 
ward movement of the bar 51 on depression of the key 
6a, but it will depress the bail. 74 and the operating mem 
ber 81 to depress the member 28 and operate the pawl 
21 into engagement with the toothed wheel 23, as de 
scribed in connection with the other keys 6. This will 
cause the member 19 to be shifted counterclockwise and 
permit it by movement of the slot 47 on the pin 48 and 
operation of the link connection 96 to operate the index 
ing pawl 93 (FIG. 10) to operate the toothed wheel 89 
and shift the transfer assembly 84 with the transfer wheels 
100 one step or one notch to the left as viewed in FIGS. 
2 and 2a, equal to the distance between the transfer wheels 
100, for each depression of the key 6a. This, however, 
will not set up any number other than zero in the transfer 
wheels 100, as the bar 51 is not shifted, so that the zero 
will thus be set up in each wheel 100 and in each regis 
tering wheel 104, according to the number of times the 
Zero key 6a is depressed. 

However, means is provided whereby a series of zeros 
may be set up in these wheels by depression of a single 
key. Thus, as shown in FIG. 9, there is an operating unit 
202 similar to the unit A operated by the digit keys 6. 
However, this unit 202 is controlled by a series of zero 
keys 204, 204a, 204b, 204c and 204d, four being shown 
by Way of illustration, but the number of these keys may 
be varied as found desirable. As shown in FIG. 8, each of 
these keys has an extension 210, 211, 212 and 213, which, 
when any one of these keys is depressed, will be moved 
into the path of movement of the lug 209 on the slidable 
bar 51a to arrest forward movement of this bar according 
to which key 294, etc., is depressed. Passing through the 
stem of each of these keys is the second bail 203 (FIGS. 8 
and 9) mounted on the two levers 214 and 215 pivoted in 
the keyboard support by the pivots 77 and 78. Therefore, 
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depression of any one of these zero keys will depress this 
bail 203 and the operating member 81a connected thereto 
to set into action the operating unit 202. This action de 
presses the member 23a which shifts the pawl 21a into 
engagement with the toothed wheel 23a on shaft 12 and 
driven by the motor 7. This, as previously described in 
connection with the operating unit A for the digit keys 6, 
Will operate the member 19a counterclockwise as viewed 
in FIG. 9. This through the link 49a and the connections 
205, 206, 208 will operate the pivoted arm 20 to shift the 
locking pawl 93a carried thereby (FIG. 10) to operate 
the toothed wheel 89 one or more teeth or steps, depend 
ing on the amount and to which key the bar 51a is shifted 
to shift the transfer assembly 84 with the transfer wheels 
100 one or more steps, depending on which zero key is 
'depressed. It is preferred that the extension stops 210, 
211, 212 and 213 and the lug 269 be so located that if the 
first key 204 is depressed, the transfer wheels 100 will be 
shifted two steps or twice the distance between two adja 
cent wheels, but if the key 204a is depressed, then they 
Will be shifted three steps to set up three zeros in the 
Wheels 100, and so on with keys 204b and 204c, and which 
will later be set up in the actuator wheels 170, as previ 
ously described in connection with the operating unit A 
controlled by the digit keys 6. This additional unit is 
therefore provided to facilitate and shorten the operation 
of Setting up more than one zero of the number set up 
in the transfer wheels, which in effect, instead of requir 
ing the depression of Zero key 6a three times to set up 
three successive Zeros, for example, the same operation 
may be accomplished by depressing the zero key 204a 
Once only. 

It will thus be seen from the above that the single 
operating unit A is used to set up the digits in the trans 
fer wheels from all of the ten numbered keys in the key 
board, doing away with the usual movable pin basket 
and the separate transfer racks and bars for each key 
used in the old type of machine. Also, by means of the 
stop 101 on the tenth tooth of the transfer wheels 05, 
limiting movement of the wheel on which it is mounted 
against the stop comb 102, there is provided a permanent 
fixed stop for any amount that may be set up in the key 
board. Thus, the only possible distance of travel for 
each transfer wheel 100 is nine points forward from the 
normal position and nine points backward from the 
forward position. 
A very important advantage and new result of this 

machine is that at the end of a half cycle of the accumu 
lating portion of the machine, new amounts can be set 
up in the keyboard and it is not necessary to wait for 
completion of the full cycle of the machine to operate 
the keyboard. In this present machine the transfer 
assembly 84 is returned to normal position at the end 
of the forward part of the cycle. Thus while the ac 
cumulator, through the wheels 176, is absorbing the 
amounts that were positioned in the transfer wheels 00, 
new amounts can be set up in the keyboard. Thus, as the 
shaft or bar 7 in the actuator wheels 70 returns to 
normal, it will pick up any wheel 70 that has been actuat 
ed and return it to normal. The amounts will be added to 
the wheels 216 and 2 i7 and the accumulator mechanism 
(not shown) through wheel 218 (either adding or sub 
tracting, according to whichever the assembly 2.53 and 
2E.8a is set for). F.G. 1 shows this assembly set for 
adding, but when subtraction is desired this assembly is 
swung rearwardly to engage wheels 217. Thus in this 
machine the transfer wheels 60 are worked independently 
of the usual racks or wheels associated with the movable 
baskets, and when the numbers are being set up in them 
are not in mesh with any actuator wheel, thus allowing 
operation of the transfer wheels E06 or the assembly 
section 84 independently and within the cycle of this 
machine. That is, while the actuator wheels are being 
returned to normal and transferring the number previous 
ly set up in the transfer wheels to the accumulator 
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14 
mechanism, the operator can be setting up new amounts 
in the keyboard without waiting until the end of the full 
cycle of the machine before starting to set up these 
new amounts. This greatly increases the speed of opera 
tion, because at the end of each half cycle transfer wheels 
i00 return to normal. After this happens, return of the 
actuator wheels in the last half of the cycle transfers the 
amounts to the adding or subtracting section, and during 
this time the operator can be setting up new amounts in 
the keyboard. Locking pawls 75 are one-way pawls so 
that when in the locking position they prevent turning 
of wheels 70 by springs 73 but permit return of these 
wheels to their normal position and operation of the 
accumulator mechanism under action of bar 71. The 
number of parts is greatly reduced and the mechanism 
greatly simplified because there is a single unit operating 
to set up the numbers for all the keys. 

It is also to be realized that the mechanism controlled 
by the keys is electrically operated, so that all the oper 
ator has to operate by the keys is the depressing move 
ment of this key to trip the operating unit and set it in 
operation. This also means that the same and a uniform 
force is required for each and all the keys regardless 
of the number of digits to be set up by each key. 

It is also important that visible amounts are set up 
in the dialing or registering wheels 104 in mesh with the 
transfer wheels 160, so the operator can see at all times 
what number is set up in the transfer wheels, but these 
wheels 104 have no effect on the transfer wheels 266, 
as all they have to do is to show the amounts set up in the 
keyboard. 

It will be seen from the above and the drawings that 
this calculating machine has electrically power driven 
means for successively setting the various stop means to 
operative positions for determining the extent of move 
ment of the accumulator actuator means, and that this 
provides an improved construction for a ten key calculat 
ing machine whereby the successive indexing of the set 
table stop means of the machine is effected by a single 
power driven unit which is controled by the operation of 
the amount keys of the machine. 

It also provides an improved construction for a ten key 
adding machine whereby an amount may be set up on 
the keyboard before completion of the immediately pre 
ceding machine cycle. 

Having thus set forth the nature of my invention, I 
claim: 

1. A calculating machine comprising a series of 
numeral keys, a series of toothed transfer wheels movable 
from a normal inoperative position to a single operative 
position, means for setting up numerals in the successive 
transfer wheels in the operative position according to 
which key is operated, said means comprising a single 
operative unit including a forwardly and backwardly 
movable member, a toothed segment operated by said 
member, a motor for operating said unit, a toothed drive 
wheel capable of meshing with a transfer wheel in the 
operative position, a one-way ratchet drive from the 
segment to the drive wheel operable to turn said wheel 
only on reverse movement of the segment and movable 
member, and means operable by said unit on forward 
movements of the movable member to shift the transfer 
wheels successively to the operative position. 

2. A calculating machine comprising a series of numeral 
keys, a series of toothed transfer wheels movable suc 
cessively to an operative position, means for setting up 
numerals from the keys in successive transfer wheels 
in the operative position according to which key is op 
erated, said means comprising a single operative unit 
controlled by each key, said unit including a motor 
driven shaft, a toothed drive wheel secured on the shaft, a 
pivotally mounted operative member, a pivoted pawl 
mounted on said member movable to and from engage 
ment with the teeth of the drive wheel and provided with 
an arm, a lever pivotally mounted on the operative mem 
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ber having an arm adjacent one end adapted to be en 
gaged by the arm of the pawl to be operated thereby, a 
Spring connecting said arm and the other end of the 
lever and movable with the lever and arm past the pivot 
of the pawl to retain the pawl in engagement with the 
toothed wheel and released therefrom, means operably 
by a key to shift the pawl into engagement with the 
toothed wheel to shift the operative member on its pivot, 
a bar mounted for limited sliding movement connected 
by a lost motion connection to the operative member for 
operation thereby, means operable by individual keys to 
limit forward movement of said bar, means operable by 
said bar to set up a corresponding number in a transfer 
wheel in the operative position, and means operable by 
movement of said operative member to shift the trans 
fer wheels successively to the operative position. 

3. A calculating machine comprising a series of numeral 
keys, a series of toothed transfer wheels movable from 
a normal inoperative position to an operative position, 
means for setting up numerals in the successive transfer 
wheels in the operative position according to which key is 
operated, said means comprising a motor-operated shaft, 
a toothed operating wheel secured to the shaft, an op 
erating lever pivotally mounted on the shaft, a pawl 
mounted on said lever and movable to and from engage 
ment with the teeth of the operating wheel for operation 
of said lever, a second lever pivotally mounted on the 
operating lever and connected with the pawl by a means to 
retain the pawl in the released or operative positions, a 
bar mounted for limited movement connected to the op 
erating lever, means operated by the individual keys to 
limit movement of said bar, means operated by the bar to 
set up different numbers in successive transfer wheels in 
the operative position comprising a toothed drive wheel 
capable of meshing with the transfer wheel in the opera 
tive position and a one-way ratchet drive between the bar 
and the drive wheel capable of rotating said wheel to set up 
a number in the transfer wheel only on reverse movement 
of the bar, means operable by each key to shift the paw 
into engagement with the operating wheel for operation 
thereby, and means operative by the operating lever to 
shift the transfer wheels successively into the operative 
the position and into mesh with the drive wheel during for 
Ward movement of the bar. 

4. A calculating machine comprising a series of numeral 
keys, a series of transfer wheels mounted on a common 
axis and normally in a retracted inoperative position, 
means for axially shifting said wheels successively to a 
single unlocked operative position, means for setting up 
numerals from the keys in successive transfer wheels in 
the operative position according to which key is operated 
comprising a single operative unit controlled by each of 
the keys, means controlled by said unit for shifting the 
transfer wheels in succession from the retracted inopera 
tive position to and beyond the operative position on suc 
cessive operation of the keys, means engaging and locking 
the transfer wheels against rotation while in the normal 
retracted position, and means separate from said last 
named means engaging and locking the wheels against 
rotation while shifted beyond the operative position, the 
first mentioned of said locking means comprising an elon 
gated member in direct physical engagement with pe 
ripheral portions of all of the transfer wheels that are dis 
posed in their retracted inoperative position, and the other 
of Said locking means comprising an elongated member in 
direct physical contact with peripheral portions of all the 
transfer wheels that have been shifted beyond the opera 
tive position. 

5. A calculating machine comprising a series of numeral 
keys, a Series of toothed transfer wheels normally in a 
retracted inoperative position, means for shifting said 
wheels successively to a single unlocked operative posi 
tion, means for setting up numerals from the keys in suc 
cessive transfer wheels in the operative position accord 
ing to which key is operated, said means comprising a 
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notor-operated unit including a forwardly and backward 
ly movable member, a toothed segment operated by said 
member, a toothed drive wheel capable of meshing with 
a transfer wheel in the unlocked operative position, a one 
way ratchet drive from the segment to the drive wheel 
operable to turn said wheel only on reverse movement of 
the segment and movable member, means controlled by 
said unit for shifting the transfer wheels in succession to 
and beyond the unlocked operative position on successive 
operation of the keys, means engaging and locking the 
transfer wheels against rotation while in the normal 
retracted position, and means separate from said last 
named means engaging and locking the wheels againstro 
tation while shifted beyond the operative position. 

6. A calculating machine comprising a series of nul 
meral keys, a series of toothed transfer wheels movable 
successively from a locked inoperative position to a single 
unlocked operative position, means for setting up numer 
als from the keys in successive transfer wheels in the 
operative position according to which key is operated, 
said means comprising a single operative unit which is 
controlled by each key, said unit including a motor-driven 
shaft, a toothed drive wheel secured on the shaft, a pivot 
ally mounted operative member, said pivotally mounted 
operative member being pivotal on an axis that is coaxial 
with said shaft, means controlled by operation of each 
key for connecting said operative member to the drive 
wheel for operation thereby, means controlled by each 
key for controlling the amount of operation of Said opera 
tive member, means operable by said operative member 
for setting up a number in a transfer wheel in the opera 
tive position according to the key operated, and means 
operable by movement of said operative member to shift 
the transfer wheels successively to the operative position. 

7. A calculating machine comprising a series of nu 
meral keys and a series of plural Zero keys, a series of 
transfer wheels mounted on a common axis and axially 
movable successively from a normal retracted inoperative 
position in which they are set for a value of zero to and 
beyond an operative position, means for setting up num 
bers in the successive transfer wheels in the operative 
position according to the numeral key operated compris 
ing a motor-operated unit controlled by each numeral 
key, means controlled by said unit for axially shifting the 
transfer wheels one at a time successively to the opera 
tive position on successive operation of the numeral keys, 
a second motor-operated unit controlled by the Zero keys, 
and means controlled by the second unit for axially shift 
ing the transfer wheels to and beyond the operative posi 
tion two or more wheels at a time in accordance with 
the plural zero key operated. 

8. A calculating machine comprising a series of nu 
meral keys and a series of zero keys, a series of toothed 
transfer wheels movable successively from a normal re 
tracted inoperative position to and beyond an operative 
position, means for Setting up numbers in the Successive 
transfer wheels in the operative position according to the 
numeral key operated comprising a motor-operated unit 
controlled by each key, a forwardly and backwardly mov 
able toothed segment operated by said unit, a toothed 
drive wheel capable of meshing with a transfer wheel 
in the operative position, a one-way ratchet drive between 
the segment and the drive wheel capable of operating 
the drive wheel only on reverse movement of the seg 
ment, means operated by the unit for shifting the trans 
fer wheels one at a time successively to the operative 
position on Successive operations of the numeral keys, 
a second operative unit controlled by the zero keys, and 
means operated by the second unit capable of shifting the 
transfer wheels to and beyond the operative position two 
or more wheels at a time by a single operation of the 
Second unit according to the zero key operated. 

9. A calculating machine comprising a series of nu 
meral keys and a series of plural zero keys, a series of 
settable means, means locking the settable means in a 
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normally retracted zero position, means mounting the 
Series of settable means on a common axis for axial 
movement of each successively from the normal retracted 
inoperative position to and through an unlocked opera 
tive position, a motor-operated unit controlled by the 
numeral keys capable of setting up a number in a settable 
means in the operative position according to the key 
operated, means controlled by said unit for axially shift 
ing the settable means one at a time only to and through 
the operative position, a second operative unit controlled 
by the plural zero keys, and means controlled by the 
Second unit capable of axially shifting the settable means 
while maintained in the zero position to and through the 
operative position a plurality of settable means at a time 
in response to operation of a plural zero key. 

10. A calculating machine comprising a series of nu 
meral keys, a transfer assembly comprising a series of 
transfer wheels each having ten teeth with a stop on the 
tenth tooth, a stop associated with each wheel in position 
to be engaged by the stop on the wheel to limit its reverse 
movement at a normal retracted position, means mount 
ing the transfer assembly for movement to shift the 
transfer wheels in succession from a normal inoperative 
position to and through an operative position, an opera 
tive unit controlled by the keys capable of setting up a 
number in a transfer wheel in the operative position 
according to the key operated by rotating the transfer 
wheel to move its stop away from its associated stop, 
means operated by said unit for shifting the transfer 
assembly to bring the transfer wheels in succession to 
and through the operative position for setting up of said 
numbers therein, a series of toothed actuator wheels 
capable of operating an accumulator mechanism normally 
spaced longitudinally from said transfer wheels, a motor 
bar, means controlled by said bar capable of shifting the 
transfer assembly longitudinally to bring the transfer 
wheels in which a number has been set up into mesh 
with the actuator wheels, means operable to actuate the 
actuator wheels to return the transfer wheels to their 
normal retracted position wherein their stops are engaged, 
a motor, means operated by the motor for then shifting 
the transfer wheels longitudinally from mesh with the 
actuator wheels and permitting return of the transfer 
assembly to its normal retracted position, and means 
operated by the motor capable of returning the actuator 
wheels to their normal position and actuating the ac 
cumulator mechanism after the transfer wheels are shifted 
out of mesh with the actuator wheels. 

11. A calculating machine comprising a series of nu 
meral keys, a series of toothed transfer wheels, means 
mounting said wheels for movement from a normal re 
tracted position to and through an operative position, an 
operative unit controlled by the keys capable of setting 
up a number in a transfer wheel when in the operative 
position to correspond with each key operated, a series 
of toothed actuator wheels capable of operating an 
accumulator mechanism normally spaced longitudinally 
from said transfer wheels, means operable by said unit 
for shifting the transfer wheels to and through the op 
erative position successively into alignment with respec 
tive actuator wheels, a control bar, means controlled by 
said bar capable of shifting the aligned transfer wheels 
longitudinally into mesh with the actuator wheels, means 
for then turning the respective actuator wheels an amount 
corresponding with the numbers set up in the transfer 
wheels meshed therewith and at the same time turning 
the transfer wheels to a normal in operated position, 
means capable of then shifting the transfer wheels lon 
gitudinally from mesh with the actuator wheels and re 
turning them to their normal retracted position, and 
means capable of returning the actuator wheels to their 
normal position and actuating the accumulator mecha 
nism after the transfer wheels are shifted out of mesh with 
the actuator wheels. 

12. A calculating machine according to claim 11 in 
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which there is a motor for operating the operative unit, 
means operated by the motor through a releasable clutch 
for shifting the transfer wheels from mesh with the ac 
tuator wheels after setting up their number in the trans 
fer wheels and returning the actuator wheels to their nor 
mal position, and means operable by movement of the 
transfer wheels to engagement with the actuator wheels 
for engaging the clutch to operate said motor operated 
means after setting up of the numbers in the transfer 
wheels into the actuator wheels. 

13. A calculating machine comprising a series of nu 
meral keys, a series of toothed transfer wheels, means 
comprising a transfer assembly mounting said wheels for 
lateral movement between a normal inoperative retracted 
position and an operative position, a motor, an opera 
tive unit operated by said motor, means controlled by the 
keys for controlling operation of said unit, means op 
erated by said unit capable of setting up numbers in the 
transfer wheels in the operative position to correspond 
with those on the keys operated, means operated by said 
unit to shift the transfer assembly laterally to shift the 
transfer wheels successively to and through the operative 
position on operation of the keys, a series of toothed ac 
tuator wheels capable of actuating an accumulator mecha 
nism and in position in alignment with the respective 
transfer wheels in which said numbers have been set up 
but spaced longitudinally rearwardly thereof, means 
capable of shifting the transfer assembly longitudinally 
rearwardly to shift the aligned transfer wheels into mesh 
with the respective actuator wheels and means for locking 
the transfer assembly against action by said means, a 
control bar, means operated by said control bar for re 
leasing said locking means to permit shifting of the trans 
fer assembly and transfer wheels to the meshing position, 
means capable of operating the meshed actuator wheels 
to transfer the numbers set up in the transfer wheels to 
the actuator wheels, means operable by the motor includ 
ing a releasable clutch for permitting said operation of 
the actuator wheels, means controlled by movement of 
the transfer assembly to and from engagement of the 
transfer wheels with the actuator wheels to engage and 
release the clutch, means operable through the clutch to 
shift the transfer assembly longitudinally forwardly to 
shift the transfer wheels from mesh with the actuator 
wheels after transfer of the numbers in the transfer wheels 
into the actuator wheels and permit shifting of the trans 
fer assembly back to its normal retracted position, and 
means operated by said clutch to then return the operated 
actuator wheels to their normal retracted position and 
operate the accumulator mechanism according to the 
numbers transferred to these wheels. lar 

14. A calculating machine comprising a series of nu 
meral keys, a series of toothed transfer wheels, means 
mounting said wheels for lateral movement from a normal 
laterally retracted position to and through a power-oper 
ated position, an operative unit controlled by the keys 
capable of setting up a number in a transfer wheel when 
in the operative position to correspond with each key op 
erated, a series of toothed actuator wheels capable of 
operating an accumulator mechanism and normally held 
in a retracted position longitudinally spaced rearwardly 
of said transfer wheels, means operable by said unit for 
shifting the transfer wheels to and through the operative 
position Successively into alignment with respective actua 
for wheels, a locking pawl for each actuator wheel, a con 
trol bar, releasable means controlled by said bar holding 
the transfer wheels out of mesh with the aligned actuator 
wheels, means for shifting said transfer whels longitu 
dinally rearwardly into mesh with the aligned actuator 
wheels when the said releasable holding means is released, 
means operable by said latter movement of the transfer 
wheels to release the locking pawls of the aligned actuator 
wheels, means for then turning the respective actuator 
wheels an amount corresponding with the numbers set 
up in the transfer wheels meshed therewith and at the 
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same time turning the transfer wheels to a normal inop 
erated position, means capable of then shifting the trans 
fer wheels longitudinally forwardly from mesh with the 
actuator wheels and returning them to their normal re 
tracted position, and means capable of returning the ac- 5 
tuator wheels to their normal position and actuating the 
accumulator mechanism after the transfer wheels are 
shifted out of mesh with the actuator wheels. 

15. A calculating machine comprising a series of nu 
meral keys, a series of toothed transfer wheels movable 10 
successively to an operative position, means for set 
ting up numerals from the keys in Successive transfer 
wheels in the operative position according to which key 
is operated, said means comprising a single operative unit 
controlled by each key, said unit including a motor-driven 15 
shaft, a toothed drive wheel secured on the shaft, a piv 
otally mounted operative member, means controlled by 
operation of each key for connecting said operative mem 
ber to the drive wheel for operation thereby, means con 
trolled by each key for controlling the amount of opera- 20 
tion of said operative member, means operable by said 
operative member for setting up a number in a transfer 
wheel in the operative position according to the key op 
erated including a forwardly and backwardly movable 
toothed segment connected to the operative member, a 25 
toothed drive wheel capable of meshing with a transfer 
wheel in the operative position, a one-way ratchet drive 
from the movable segment to the drive wheel capable 
of rotating said wheel only on reverse movement of the 
segment, and means operable by movement of said op-30 
erative member to shift the transfer wheels successively 
to the operative position. 

16. A calculating machine comprising a series of nu 
meral keys, a series of toothed transfer wheels movable 
Successively to an operative position, means for setting 35 
up numerals from the keys in successive transfer wheels 
in the operative position according to which key is oper 

20 
ated, said means comprising a single operative unit con 
trolled by each key, said unit including a motor-driven 
shaft, a toothed drive wheel secured on the shaft, a piv 
otally mounted operative member, a pivoted pawl mount 
ed on said member movable to and from engagement 
with the teeth of the drive wheel, means operable by a 
key to shift the pawl into engagement with the toothed 
wheel to shift the operative member on its pivot, a bar 
mounted for limited sliding movement connected by a 
lost motion connection to the operative member for op 
eration thereby, means operable by individual keys to 
limit forward movement of said bar, means operable by 
movements of said bar for setting up the corresponding . 
number in a transfer wheel in the operative position, 
means operated by continued movement of the opera 
tive member after the bar reaches its forward position, 
which movement is permitted by the lost motion connec 
tion between said member and the bar, to release the 
pawl from the toothed wheel, and means operable by 
movement of said operative member to shift the transfer 
wheels successively to the operative position. 
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