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mesne assignments, to Under wood Eliott Fisher' 
Company, New York, 
IDelaware 

N. Y, a corporation of 

Application March 3, 1931, Serial No. 519,92 
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This invention relates to that type of adding 
and Calculating machines wherein is provided a 
field of walue-representing elements arranged in 
denominational rows or groups, and selectively 
Set by keyS Or manipulative dewices in accord 
ance with the actual amounts, such set elements 
adapted to control the excursions of actuators of 
COrreSpOrading denominations. 
More particularly the invention is directed to 

the adaptation of machines embodying the prin 
ciple of the weli-known ten-key and indexing 
carriage to the performance of problems involv 
ing Subtraction, division, and multiplication, 
Without detracting in the slightest from the ease 
and rapidity With which Such machines may be 
uSed in Straight adding operationS. 
Many of the nowel features of the invention, 

however, are capable of use with little, if any 
change, in machines of the 81-key type, and it will 
be understood that, to this extent, Such machines 
are included in the Scope of this invention and 
the appended claimS. 
That form of the invention. Selected for illus 

tration is typified by the arrangement of a field 
of Walue-representing elements or pinS arranged 
in denominational roWS in a carriage mowable 
Step by step transwerSely, relatiwely to a Series 
of actuators and to a group of manually operable 
Setting rmembers. ~ 
The Value-representing elements are Selective 

|ly set according to the amount to be registered on 
a, totaliZer, for instance, and after the carriage 
with itS Set elements has advanced differentially 
relatively' to the group of actuators, depending 
upon the number of integers in the amount Set ̀  
up, the carriage is driven in a plane at Substantial 
right angles to itS direction of tra.wel during the 
selection and Setting of the Value-representing 
elementS, to press the Set elementS against the 
actuators and advance the latter differentially. 
This idea while not broadly new, is utilized in a 
nowel mannel' in this irawerntion, as hereinafter 
explained. 

In straight adding operationS, the actuatorS 
are advanced differentially according to the wal 
ues of the Set elements, and one of the main ob 
jects of my invention is to enable the operator 
to effect a relative adjustment between the field ? 
of elements and the group of actuatOrS, whereby 
to enable the elements, Set, it will be remembered, 
according to the actual value of the armount, to be 
registered, to control the excursions of the ele 
Iments, according to the complement of Suchr 
amount. ~ ~ 

This object is applicable to machines other 

(Cl. 235-60) 

than the ten-key traveling index pin carriage type 
and it will be understood that this invention cov 
erS the application of this idea to Such other ma 
chineS. ~ 

In effecting Subtraction, the machine embody 
ing the present invention is adapted to follow the 
complementary method wherein the true com 
plement of the amount to be Subtracted, is added 
to the minuend, and in this relation, another ob 
ject of the invention is the prowision of nowel 
means to automatically introduce into the total 
izer the exceSS nines abowe the digit of highest 
Significant walue in the Subtrahend. 
There is a diwergence of Opinion as to what con 

Stitutes the '''true complement'' of a number. The 
term '''true complement'' is used herein to desig 
nate that number' which, when added to another' 
number, will result in a total of the next, highest 
power of **10?'. 

For example, it may be desired to Subtract **4?? 
from **5''. The true complement of **4?’ according 
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to the abowe definition and considering the ca,- • 
pacity of the machine, Would be ''6'' preceded by 
8S many ''9's''' as is neceSSary to exceed the capac 
ity of the machine, or of the section of totalizer 
wheels in use. 

| Associated with the operation of Subtraction, 
is the requirement to Supply What has become 
generally known as the **fugitive one'' in instances 
Where the Sign of the total changeS, aS from pOS 
itive to negative and wice werSa, another object 
of this inwention being to prowide an exceedingly ? 
Simple, positive, and effectiwe meanS for auto 
matically supplying Such **fugitive one'' when 
ewer required, and without depending upon a 
Special mechanism akin to a carrying mecha 
nism, Such as has hereofore been resorted to. 
The Setting members through which the walue 

representing elements are effectively positioned, 
are Selectively operated by manipulative dewices 
or keyS and key lewers arranged in rankS, and it 
is another object of this inwention to S0 arrange 
the manipulative dewices and Setting members 
that the former will imparu, Strokes of like ex 
tent to their respective Setting memberS, where 
by to effectively position the Selected value-rep 
resenting elements and maintain an easy and 
eWen key touch, all the keys being depressible like 
distances, irrespective of the differences in the 
lengths of the key lewerS. 
Another object of this invention is the pro-- 

wision of a nowel and compact form of escape 
ment for the field of Walue-representing elements, 
to control itS step by step adWance, relatively to 
the group of actuatorS and the Setting members, 
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which escapement is simple in construction and 
operation, and one wherein the possibility of get 
ting out of order is much reduced. 
In that, form of the invention herein shown, I 

haWe contriwed. Such escapement with a dual pur 
p0Se, S0 that it not only functions aS an escape 
ment, but under one of the relative adjustments 
between the field of Walue-representing elementS 
and the actuators, a part of the escapement 
mechanism is utilized to control the excursions 
of those actuators in denominations_above that 

.' of the Set element of highest walue. 

15 

. 20 

While the arrangement; herein 'shown, con 
Weniently lends itself to this dual purpose, it is 
to be Well understood that the inwention is by n0 
means restricted to ' this dual capacity of the 
escapement mechanism, as the two functionS 
tmight;" be effected by Separate instrumentalities. 

A' further object of the inwention is the pro 
wision of nowel means to retain or lock the field 
of Walue-representing elementS in that denomi 

~ national pOSition to which it is fed' as a result; 
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of the actiora of the escapement mechan#Sm dur 
ing the Setting up of the amount to be registered, 
to hold the field in Such adjusted position while 
the field is "traWeling in another plane towards 
and from the actuators, to deterrraine the differ 
ential advance of the actuators and permit; their 
return to normal position. 
A still further object of this invention is to 

inSure the return of the field of elements. from 
any of its advanced positions to itS starting posi 
tion at a uniform speed regardless of the extent 
Of advance. · · ~ 
There is prowided the usual motor or Spring 

to advance. the field, the energy of which motor 
progressively decreases as the field advances, and 
progreSSiwely increases as the field is returned 
tOWards itS Starting position. 

Heretofore, it has been considered sufficient to 
prowide a return motor dor Spring, which, at the 
proper time, is energized to owercome the op 
poSed energy of the feed or advancing motor ir 
respective of the strength of such last-named 
|motor, at any position which the field may oc 
cupy. '' ( ' ', ^ 

As a result the field of value-representing ele 
ments was returned at warying Speeds depending 
upon the extent to which it had advanced, with 
attendant, noise and possibility of injury to partS 
due - to shock of arrest upon its arriwal at itS 
starting position. ~ ~ 

To awoid these and other disadwantages, this 
invention provides a control for the field of ele 
ments during its return, whereby the armount of 
energy, exerted to effect Such return is automat 
ically graduated in accordance with the amount; 
of energy remaining - in : the feed motor at any 
point in the advance of the field, So as to effect 
Such return at a constant Speed irrespective of 
the distance to which the field1haS advanced. This 
results in an even, Smooth return which is ef 
fected with celerity and without undue force, 
the degree of power employed being automatically 
regulated in accordance with the distance through 
Which the field is to be returned, and in wiew of 
the resistance opposed by the usual feed motor, 
Which resistance increaSeS as the field returns 
towards its starting point. ? 
AS one means to effect this result;!--there is pro 

Wided a compensating': motor adapted to supple 
Iment the energy of the usual return motor, means 
being utilized to control the degree of energiza 
tiora - of Such auxiliary or supplementary corn 

1,979),295 
pensating motor according to the extent of ad 
Wance of the field of elementS. 
Furthermore, since Such compensating motor 

Would, under normal conditions, de-energize pr0? 
greSSiwely as the field of elements returns tOWards 
itS starting position, the energy 'of the advancing 
motor increasing incident to such return, reSort 
is had to nowel means to maintain the energy of 
the compensating motor as nearly constant as 
possible during the return of the field, to coun 
ter-balance the progressive increase in energy of 
the advancing motor, and the decrease in energy 
of the main restoring motor. 
In "the particular form of the invention herein 

illustrated, I have conveniently utilized the de 
nominational |lock heretofore referred to for 

80 
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maintaining the field at the position. to which it ? 
is advanced, as.a, means to control the degree of 
energy stored in the compensating motor, it be 
ing understood that other means than the de 
nominational lock might be provided to effect the 

95 

Same 'control, the invention not being restricted ? ' to the precise arrangement shown. 
In many, instances, it is desired to retain the 

field of elements at the position to which it haS 
advanced, to enable the operator to repeat the 
operation one or more times, and another object 
of the invention resides in the provision of nowel 
and Simplified means whereby to readily disable 
the normally effective return mechanism for the 
field of elements. ~ ^ 

| A further object of this invention is to auto 
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matically preyent the possibility of owerthrow of 
the actuators and totalizer wheels under a Sudden 
forcible operation of the machine. 
A still further object is the prowision of nowel 

and Simplified means to engage the totalizer with 
and disengage it from the actuatorS. 
Yet another object is the prowision of a nowel 

form of carrying or transfer mechanism for the 
main totalizer, which includes but feW partS,.not 
liable to get out of order, and one wherein the 
load on the drive mechanism is So distributed as 
to render the operation Smooth and even. '' 

In machines adapted to effect the Warious 
mathematical calculations accomplished by the 
present invention, it is customary to mount the 
totalizer in a carriage which may be wariously ad 
justed denominationally, relatively to the co-re 
lated actuatorS. ` ' ~ ? 

In certain '' operations, it is possible to trip a 
’ carrying mechanism located beyond the Sphere of 
action of the actuator. of highest walue. . . . 
An object of this invention is to enable the au 

tomatic resetting of Such tripped carrying mech 
anism Without attention on the part of the opera 
tor, and as an incident to Shifting the totalizer 
carriage in either direction, to avoid the possibil 
ity of the registration of a wrong total. ~ 
A further object, is to Simplify and improwe 

the means heretofore used to indicate to the oper 
ator that the capacity of the machine has been 
exceeded, and to ' utilize | Such means under other 
operating conditions of the machine, as in sub 
traction and division, to indicate the change of 
Sign of the balance or total registered, as from 
positive to negative and wice versa, which is ad 
WantageouS in notifying the operator of an ower 
draft, for example, or that the divisor has been 
Subtracted from the diwidend an excessive num 
ber of times. ~ 
In the present illiustration of the invention, 

Such indicating means takes the form of a ma 
chine lock, which, when effective, prevents oper 
ation of the machine, and in this connection, a 
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further object of the invention is to enable the 
Operator to quickly release the machine lock to 
enable the entry of an additional owerdraft item 
if neceSSary, or to add to the totalizer the last 
amount Subtracted, therefrom, if a problem in 
diWiSion iS being worked, or to add to or subtract 
from the newly registered positive or negative 
balance, as the exigencies require. · ~ 

Since the exceeded capacity and state of bal 
ance indicator is controlled by the appropriate 
totalizer wheel, corresponding with the actuator 
of highest denomination, a still further object of 
this invention is to inSure the arrest of Such to 
taliZer wheel in itS Zero position, in case the total 
iZer is cleared immediately after an operation 
during which the exceeded capacity and State of 
balance indicatOr has become effective. 
In calculating machines adapted to perform 

problems according to the four rules of arith-- 
metic, it is common to prowide a traveling total 
iZer carriage, with means to enable the operator 
to Shift the carriage and totalizer bodily relative 
ly to the actuators, such characteristic being es 
pecially valuable in performing divis*on and mul 
tiplication, and one of the objects of this inwen 
tion is to furnish nowel and efficient means where 
by the operator may step the totalizer carriage · 
SWiftly and accurately from one denomination 
to another Successively, with prowisions for en 
abling the operator, when desirous' of skipping 
SeWeral denominationS at one time, to disable the 
Step by step feed and manually shift the.carriage 
by one mowement, to the desired position, after 
which the step by step feed may be reinstated, 
Such Step by step manual feed mechan'Sm includ 
ing means to inSure the proper positioning of 
the totalizer carriage relatively to the actuators 
at any place to which the carriage is shifted. 
A further object of this invention is the pro 

wision of a nowel numeral wheel Structure of Sim 
ple and inexpensive form which readily co-acts 
with a Zero-reSetting mechanism of the manual 
reSetting type wherein the totalizer-Supporting 
shaft, is Totated to clear the totalizer. 

In calculating machines of the character herein 
disclosed, it is desirable that a step by step count 
ing means be provided to register the multiplier 
in problems of multiplication, for instance, and 
for other purposes as well: 
dicator' or counter has heretOfore been equipped 

| with carrying or transfer mechanism for use in 
certain So-called **short cut': methods of multi 
plication, and one of the objectS of this inven 
tion is the provision of a nowel form of carrying 
or transfer mechanism for Such step by step 
counter which shall be operable upon the count 
er in any position to which the totalizer may be 
adjusted, such step by step counter in this invern 
tion, being adjustable with the totalizer carriage 
and relatively to its carrying mechanism. 

Still another object of this invention is the 
asSociation of a Zero-reSetting meanS for the Step 
by step counter with the transfer or carrying 
mechanism therefor, whereby the carrying mech 
anism controls the effectiweneSS of the Zero-re 
Setting mechanism and renders it operable in any 
denominational position aSSumed by the trawel 
ing totalizer carriage. 
To these and Other ends this invention iracludes 

certain nowel features and combinations of partS, 
all of which will be referred to in greater detail 
hereinafter and particularly pointed ...out in the 
clainraS. 

In the accompanying drawingS forming a part 
of this application, 

Such multiplier in-. 

3 
Fig. 1 is a perspective wiew of one form of the 

machine enbodying the invention, as it appears 
in use, the field of walue-representing elements 
being in an advanced position; 

Fig. 2 is a right side elevation with the casing 
remowed, the partS being shown in their posi 
tionS of rest; ? 

Fig. 8 is a top plan wiew of the machine, the 
tctalizer carriage being located at the left hand 
limit of its adjustment, to better disclose the 
numeral key-controlled Setting mechanism; 

Fig. 4 is a horizontal sectional pian wiew of the 
machine, the totalizer carriage and the tra.weling 
field of Walue-representing elements being omit 
ted; ? ~ ? 

Fig. 5 is a wertical Sectional wiew longitudi 
Imally of the machine from front, to rear on the 
line W-W of Fig., 4, the totalizer carriage and 
traWeling field of walue-representing elementS be 
ing included and at least one walue-representing 
element, having been set; 

Fig. 6 is a SomeWhat Similar wiew taken on iine 
WI-VI of Fig. 4, and showing the positions a.s- 
Sumed by the partS at about the end of the first 
half rotation of the main drive shaft, certain 
Structure being omitted for clearneSS; 

Fig. 't is a detail side wiew of the numeral key 
control of the value-representing elemerats and 
the escapement, for the field of Such walue-repre 
Senting elements, the partS being shown in their 
mormal positions of rest; 

Fig. 8 is a, Similar wiew, showing the positions 
of the partS When a numeral key is depressed; 

Fig. 9 is a detail perspective wiew of a, numeral 
key, Showing its control of the means through 
Which the corresponding walue-representing ele 
ment in array denomination is Set, and also show 
ing itS control of the escapement mechanism; 

F'ig. 10 is a detail perspectiwe wiew of the Stop 
carrying bar used in connection with the escape 
ment mechanism for the field of walue-represent 
ing elementS; ? 

Fig. 11 is a fragmentary rear wiew of the left 
hand Or advancing end of the field of value-rep 
resenting elementS, showing the positions of the 
parts whera a numeral key is held in depressed 
position; 

Fig., 12 is a similar wiew, showing the positions 
of the parts when the key haS" restored, the field 
of elementS being arrested by contact of an abut 
ment, associated with the field, against the ap 
propriate Stop; 

Fig. 13 is a fragmentary plan wiew, showing 
the parts in the positions occupied in Fig. 11; 

Fig. 14 is a similar wiew, showing the partS in 
the positions corresponding to F'ig. 12; 

Fig. 15 : is a fragmentary end wiew, partly in 
Section. of the parts in the positions correspond 
ing to 'F'igs. 11' and 13; 

Fig. 16 is a similar wiew showing the positions . 
of the parts corresponding to FigS. 12 and 14; 

Fig. 1't is a wertical transwerSe Sectional wiew, 
taken ora line XVII--XVTI Of Fig. 4, looking to 
.wards the rear and illustrating the Series of to 
talizer actuators and the field of value-represent-- 
ing elements in their normal h0me positionS; 

F'ig. 18 is a detail rear wiew of the field of ele 
mentS, including the traWeling carriage and the 
rocking cradie Supporting the carriage, with the 
escapement mechanism for the carriage and the . 
numeral key-controlled Setting lewer, the parts 
being in their home positionS; 

Fig. 19 is a, top plan Wiew of the mechanism 
shown in Fig. 18; 

Fig. 20 is a wiew of the left-hand or advancing { 
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end of the field of value-representing elements, 
.showing the escapement mechanism; 

Fig. 21 is a detail perspective wiew · of an eS 
capement; Stop and itS friction Spring; 

Fig. 22 is a fragmentary wiew in. Side eleva 
tion, partly in Section, the parts being ShoWn 
in their normal home positions, illustrating the 
Switch mechanism employed in connection with 
the means which restores the traveling field of 
walue-representing elementS to itS home poSi 
tion; ' · · · ~ 

Fig. 23 : is a wertical Sectional wiew, longitudi 
nally of the machine on line XVIII--XVIII of 
Fig., 4, at least one of the walue-representing ele 
ments being projected, and showing partS not ? 
disclosed in Effig. 5; ^ 

Fig. 24 is a detail side view of the means for 
rocking the field of walue-representing elementS, 

" and for restoring the field to its normal position ~ 
at the end of each operation, the partS being 
shown in their normal positionS; ~^ 

Fig. 25 is a similar wiew, showing the poSi 
tions assumed by the partS at the end of the first 
half of the cycle of the main drive Shaft; 

Fig. 26 is a similar wiew, showing the posi 
tions of_the parts just an instant before the field 
of value-representing elements is released for re 

· · turn to its normal position, which release OccurS 
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near the end of the second half of the cycle of 
operation of the main drive Shaft; ~ 

F;g. 2' is a · detail front wiew, partly in Section, 
of the means which restores the field of elementS 
to its home position, the partS being in their pO 
sitions of rest; 

Fig. 28 is a similiar wiew, showing the positionS 
' of the parts at the beginning of the Second half 
of the cycle of operation of the main drive Shaft, 
the field ' of elements hawing been advanced in 
Settirag up an amount; ~ 

F"|ig. 29 is a diagrammatic front wiew im detail 
of the means for restoring the field of elementS, 
full and dotted lines illustrating the extremeS of 
travel of the restoring meanS; 

F"|ig. 30 is a detail wiew taken at right angleS to 
Fig.29 and illustrating in full and dotted lines, the 
extremes of travel of the motor tenSioning mealmS 
for controlling the return of the field of elementS; 
` Fig.31 is a detail perspective wiew of the means 
for restoring the field of value-representing ele 
ments to its home position, the partS being ShoWm 
at rest; · ~ ~ 

Fig. 32 is a fragmentary perSpective WieW of 
the switch device forming a part of the restor 
ing means for the field of elementS; ~ 

Fig. 33 is a detail side wiew of one of the actu 
ators for a totalizer wheel; · 

Fig. 34 is a detail rear edge wiew of a totalizer 
actuator; 

Fig. 35 is a top plan wiew of the totalizer car 
riage, showing the totalizer and the counterS Or 

' indicators for the multiplier and the quotient, 
respectively; ~ 

Fig. 36 is a detail left side wiew, partly in Sec 
tion, of one of the indicator Wheels on itS Shaft, 
and substantially corresponding structurally, 
with the wheels of the totalizer; ~ 

Fig. 3'i is a detail left; Side wiew of one of 
indicator wheels with its carrying tooth; 

Fig. 38 is a wertical Sectional wiew through one 
of the indicator wheels, on line 38-38 of Fig. 37; 

Fig. 39 is a Similar Sectional wiew through one 
of the totalizer wheels; ~ 

Fig. 40 iS an enlarged front wiew of a, fragment, 
of the totalizer mechanism, partly in section, il 

1,979),295 
lustrating the carrying mechanism for the total 
izer, parts being omitted for clearneSS; 

Fig. 41 is a, detail front, Wiew of a group of cat'- 
rying initS; `', ~ ~ 

Fig. 42 is a detail cross sectional wiew from front 
to rear', ' through.the totalizer and a carrying unit 
which are illustrated in Side elevation, the partS 

· being in their.normal positions; 
Fig. 43 is a, similar wiew, showing the partS in 

tripped position just prior to the actuation of 
the carrying pawl to effect the registration of the 
**carry?? on the totalizer wheel of next higher de 
momination; 

Fig., 44 is a, detail plan wiew of one of the beahmS 
Supporting the carrying mechanism, to illustrate 
the arrangement of SlotS and grOOweS therein, 
which accommodate warious elementS of the car 
rying unitS; 

Fig. 45 is a detail side wiew of the tranSmitting 
member of the carrying mechanism, for tripping 
the carry; ? ' 

Fig. 46 is a front edge wiew thereof; 
Fig.·4T is a detail side wiew of the meanS for 

shifting the carrying pawl from itS idle to itS ef 
fective position, the view showing the normal re 
1ation of the pawl shifter to the crOSS beam; 

Fig. '48 is a front edge wiew thereof; 
Fig. 49 is, a detail side wiew of the carrying 

paWl and itS driWer; 
Fig. 50 is a front edge wiew thereof; · 
Fig. 51 is a fragmentary top plan Wiew of the 

carrying pawl and its driWer; 
Fig. 52 is a detail croSS sectional wieW through 
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a carrying unit, showing the positionS of the ' 
parts during the Second half of the Cycle of op 
eration of the main drive shaft, the carrying paWl 
being idly projected rearWardly, aS When nO car 
rying action is contemplated. ~ 

Fig. 53 is a fragmentary top plan wiew showing 
the field of elements advanced part Way of itS 
full length of travel, and the parts adjusted for 
performing subtraction by complementary addi 
tion; 

Fig. 54 is a left side wiew of the machine, Show 
ing the means to adjust the field of walue-repre 
senting elements for performing complementary 
Subtraction, and the mearaS for engaging and dis 
engaging the totalizerS relatiWeiy to their actu 
atorS; ~ 

Fig. 55 is a detail side wiew of one of the de 
nominational actuatorS for a totalizer wheel, 
showing the relation of the appropriate escape 
rnent, stop theretO; when the machine is Set, for 
complementary subtraction; 

Fig. 56 is a, Similar wieW, showing the nearnS for 
and method of adwaracing one of the-actuators by 
a, Value-representing element whera the machine 
is to be operated to Subtract by complementary 
additiorm; x 

Fig. 57 is a detail perspectiWe wiew of one of the 
walue-representing elements; ~ 

Fig. 58 iS a detail Side wiew of a means to signal 
When the capacity of the machine is exceeded, 
and alSO when the Sign of the balance changes 
from positive to negative and wice wersa. ~ 
There is alSO shown a means to drive one of 

the indicatorS step by step. 
F"ig. 59 is a top plan wiew of the same, and also 

. ShoWS the clutch mechanism for reversing the 
action of the indicator driving means; 

Fig. 60 is a detail side wiew of the · means to 
thOt?fy the Operator that the sign of the balance 
Oth the totalizer haS .. changed, and to indicate 
When the capacity of the machine is exceeded, 
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1,979.295 
the parts being shown. in the positions normally 
occupied when the machine is Set for addition; 

Fig. 61 is a fragmentary detail wiew of the 
change of Sign signal in effective position to n0-- 
tify the operator that the sign of the balance in 
the totaliZer has changed frorn positiWe t0 nega 
tive; 

Fig. 62 is a detail top plan wiew of the change of 
sign signal when adjusted to function in the p0-- 
Sition shown in Fig. 61; ^ 

Fig. 63 is a fragmentary detail wiew showing 
the positions of the parts when the sign of the 
balance remaining in the totaliZer changes from 
negative to positive; 

Fig. 64 is a detail top plam wiew showing the 
parts in the positions illustrated in Fig. 68; 

Fig. 65 is a detail side wiew of the restoring 
rmeans for the change of sign sigraal, the partS 
being shown in their normal Set positionS; 

Fig. 66 is a sirmilar wiew, showing the partS in 
their tripped · positions as when the signa1" haS 
becorne effective; 

Fig. 67 is a similar wiew, showing the positionS 
of the parts at the time when they hawe just been 
restored to their normal positions during the first 
half cycle of the main driwe shaft; X 

Fig. 68 is a detail side wiew of the Zero align 
ment bar common to both the multiplier and 
quotient indicators, the bar being shown in itS 
normal effective position; * • 

Fig. 69 is a froknt wiew of the Zero alignment bar 
and its aSSociated mecharaiSma; 

Fig. '0 is a detail side wiew of a locking meanS 
to prevent, reverse rotation of the indicatOr wheel 
Supporting shaft. ^ ~ 

Fig. '1 is a detail wiew in side elevation show-- 
ing the manner of supporting the correction key. 

Fig. T2 is a detail perspective wiew of the yield 
ing latch mounted on the shiftable guide plate for 
the carrying pawl. 

Fig. '3 is arn enlarged detail perspective wiew, 
partly ira section, . of the means to Support the 
front of the totalizer carriage and to feed the 
carriage in either direction. 

Fig. 74 is a detail perspective wiew to liustrate 
the relation between the Supporting dewices for 
the transfer mechanism of the multiplier counter 
or indicator 500, and the universal control for 
the zero alignment bar 538. 

Gefiteral descrípÉÉon 
That, form of the inveration herein selected for 

illustration, embodies a, traveling field of Walue-- 
|represerating elements, the elements being ar 
ranged in parallel denominational rOWS to form 
a field, the home position of which field is offset, 
relatively to a series of denominational totalizer 
wheel actuators. ~ 
A series of key-actuated setting memberS 

aligned with the first denominational row of 
value-representing elements at the left; enableS 
the operator to set the element correspondirag 
with the digit of highest walue of the amount to 
be registered on the totalizer. 
Escapement mechanism controlled by the nu 

meral keys, advances the field of walue-repre 
senting elements step by step relatively to the 
denominational Series of actuators, to position the 
set elements successively into the plane of travel 
of their corresponding actuators, and to bring 
the rows of denominational elementS SucceSSiwely 
into the paths of the Setting memberS. 

. |The denorninational wheels of the totalizer are 
Inourated in a shiftable frame, means being prO-* 
wided to engage the wheels with and disengage 

. talizer Wheels may be positioned opposite the Se 

5 
them from their actuators at the proper times to 
enable the actuators to register on the totalizer 
the amount Set up by the keyS. 
There are a greater number of totalizer wheels 

than actuatorS, the rocking totalizer frame in 
which the wheels are supported being mounted in 
a carriage shiftable transwerSely relatively to the 
actuatOrS by a manually operable step by step 
feed means, whereby any desired sequence of to-- 

80 

1ries of actuatorS for operation thereby, the man 
ual carriage feeding means normally engaging 
the carriage to hold it where adjusted, and being 
relea.sable from the carriage to enable the oper 
ator to manually shift the carriage through two 
Or more denominational positions at a time. 
A group of Carry-actuating dewices which may 

be less in number than the number of totalizer 
actuators prowided, drives the respective carry 
or transfer mechanisms for the second and high 
er denominations of totalizer wheels, successively, 
each totalizer Wheel except; that of lowest denom 
ination in the totalizer carriage, hawing its indi 
Vidual carry Or transfer mechanisrra. 

· The carry-actuating dewices are adapted to co 
act With any grouping of carrying mechanism 
whose totalizer wheels may be located opposite 
the actuatorS. 

Since each totalizer wheel controls the carry- . 
ing mechanism of the next higher wheel for oper- 10 
ation, there being a greater number of carrying 
Imechanisms than carry-actuating dewices, it is '' 
possible that the wheel of highest denomination, 
in any position of the carriage relatively to the 
actuatOrS, except that farthest to the right, may 110 
trip the carrying mechanism for the next wheel 
to the ieft, but the operation of the tripped carry 
ing nechanism will not be. completed, owing to 
the fact that it lies beyond the group of carry 
actuating dewices. 

Heretofore, Should the totalizer carriage be 
adjusted to the right; relatively to the actuatorS 
While the tripped carrying mecharaism remains 
in Such condition the appropriate carry-actuat 
ing device would drive the carrying mechanism, 120 
tripped in the operation of a preceding problem, 
for example, and effect, the registration of an ? 
incorrect result in the instant problem. There 
fore, means is prowided whereby ' any tripped 
carrying mechanistra, the operation of , which is 
uncompleted, shall be reset to rnormal position 
incident to the shifting of the totalizer carriage 
dieratorminationally in Orae or preferably either di 
rectiora. ~ 

To facilitate the performance of raultiplication, 
division and subtraction, the carriage is provided 
with Separate couraters, One. Of which registers the 
multiplier or the number of items registered, and 
the other of which registers the quotierat. 

For use in registering the imultiplier, when 
multiplying on the machine according to one of 
the short methods, the appropriate counter is 
equipped with a carrying mechanism of nowel ? 
arrangement. • ~ 

A zero aligning rmember, common to both 
courhter's raorrnally Iies in effective positiora rela 
tively thereto, and is automatically displaced in 
any position to which the totalizer carriage may 
be adjusted, at each operation of the machine, to 
avoid interference with the step by Step rotation 
of the counterS. ^ 
The carrying mechanism for the counter and 

the zero aligning member converaiently lend thern 
selves to an economy of partS, effected by con= ' ~ 
necting the carrying mechanism and the Zero 5} 
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6 
aligning member With a Single universal drive 
mechanism So arranged that, as the carrying 
mechanism is brought to effective position coin 
cidentally With the step by step actuation of the 
counter, the Zero aligning member is rendered im 
effectiWe and wice wersa. 
To positively indicate to the operator that he 

haS, exceeded the capacity of the totalizer, or that 
the Sign or. State of the balance registered on the 
totalizer has changed, there is provided a signal 
in the form of a machine" lock, controlled by 
Whichewer totalizer Wheel is highest in denomina 
tion, which, in turn, depends upon the position 
of the totalizer carriage relatively to the actua 
torS at that time. x ? 

An important featgre of the invention resides 
in the.prowision for effecting subtraction accord 
ing to the • method of complementary addition, 
known as **complementary Subtraction', which is 
effected by providing a relative adjustment be 
tween the field of." walue-representing elementS 
and the actuators, whereby the elements set ac 
cording to the actual amount to be Subtracted, 
are adapted to control the excursions of the actu 
ators according to the complement of Such 
ahmount. 
The particular means herein illustrated, as an 

example of one Such mechanism, utilizeS value 
representing elements, each of which has a plu 
rality of contact faces, forming a plurality of SetS 
of faces, one of which sets of faces controls, the 
excursions of the actuators, according to the walue 
of the amount represented by the Set elementS, 
the other set of faces controlling the excursionS 
of the actuators according to the complement of 
Such amount, one or the other of Such SetS of 
faces being effective, depending upon the relatiWe 
adjustment of the field of elements and the actu? 
atorS. 
Many of the foregoing features are applicable 

to a, wide wariety of machines, both of the ten-key 
and eighty-One key typeS. ? · ~ 

Certain other features of this invention relate 
more particularly to the ten-key, traveling index 
ing carriage type of calculating machines, and 
still other features to a Special form of Such ten 
key type wherein the traWeling field of Walue 
representing elements, after advancing in one di 
rection to bring the key-Set elements into the 
planes of their corresponding actuators, aS in 
the better-known type of ten-key machines, is 
then actuated in another direction to advance the 
Set elements themselves int0 engagement. With a 
Special driwing means which advances' the actu1 
ators differentially according to the respective 
walues of the set elements, after which the travel 
ing field restores to the position to which it had 
adwanced in the operation of Setting the walue 
representing elements, and is thereafter returned 
to itS starting position out of line with the actu 
ators. ~ 

Such return of the tra.weling field or indexing 
carriage to its starting position is effected by 
nowel means, heretofore referred to, including the 
prowision of a compensating motor, the action of 
which is automatically graduated according to 
the extent of adwance of the carriage, that is to 
Say, its distance from its starting point. 
There is also provided a lock to hold' the index 

ing carriage or field in any of the adjusted pOSi? 
tions to which it has been advanced by the eS 
capement mechanism, against longitudinal moWe 
ment, while the carriage is being operated tranS 
werSely to adwance the actuatorS. ~ 
This lock remains effective until the carriage 

_fluence of the feed or advancing motor for the 

1,979,295 ?? 
returns from its transwerse mowemierif; to ?he pó* 
Sition from Which it was mowed transwerSely and 
from Which it is then returned to its starting 
point. • ~ ? 

I have contriwed to utilize this indexing car 
riage locking mechanism in · controlling the de 
gree · of power applied by the compensating or 
Supplementary motor to the carriage in returning 
it to itS Starting point. ^ ~ 

. |The uSual carriage return motor is energized 
and deemergized at each operation, but the com 
penSating or supplemental motor remains. Sub 
Stantially inert unleSS and until the indexing car 
riage or field has been adwanced from its start 
ing position and locked in itS advanced position, 
in which.event, the lock, while effective to hold 
the carriage, also arrests the tensioning · meanS 
for the usual carriage return motor to prevent 
further de-energization of Such motor, and the 
tensioning means, because of its arrest before the 
completion of its full. Cycle, operates to cause the 
energization of_the Supplementary motor, So that 
upon release of the carriage lock, both motors 
operate to ; return the carriage against the in 

90 

i00 
escapement. 
The time of arrest of the tensioning means on 

itS de-energizing stroke - waries according to the 
extent to which the indexing carriage or field has 
adWanced, and the tensioning of the Supplemen 
tary motor is graduated accordingly, the greater 
the advance of the indexing carifiage the greater 
the power stored in the Supplementary or com 
pensating motor.. * ^ 

A nowel arrangement and relation of the field 110 
of elementS and actuators enables the Set ele 
ments to control the actuators positively in one 
direction and affords a compact structure, readily 
portable and of comparatively few partS. 
In attaining these resultS, the actuators are of 115 

Substantially arcuate form, to enclose an area, ' 
into which the rotatable field of elementS is fed 
Step by Step. Spaced contact members on each 
actuator cooperate with , the respective opposite 
ends of . the Set element corresponding demoni- 120 
|nationally thereWith, the contact members lying 
on opposite sides of the set elements, and of the 
axis of rotation of the field of elements. After 
the field, is advanced differentially relatively to 
the actuatorS (depending upon the number of 2b 
integers composing the amount to be registered)', 
the field is rotated in one direction to "cause one 
end or the other of each Set element to strike 
against one or the other of the contact members 
on its aSSociated actuator to engage the actuators 180 
with a, Special driving means which advances the 
actuatorS according to the actual walue of the 
amount set up or according to the complement of 
Such amount, depending upon the adjustment of ~ 
the field of elements relatively to the actuators. 135 
In this, connection, attention is particularly di- " 

rected to the fact that the principle of operation 
of this invention avoids the necessity for provid 
ing idle angular mowementS of the main drive 
shaft to afford time for other parts to act inde- 140 
pendently of the shaft;. '' 

Instead, the stroke of the main drive shaft may 
be divided Substantially into halves, on the first 
of which the indexing field and its set elements 
are driven in one direction to advance , the 'ac- 145 " 
tuatorS, the main drive Shaft, on the remaining " 
half stroke, operating to 'restore the indexing 
field to the position from which it. was rocked, 
and Simultaneously therewith, operating the car 
y-actuating members. 150 
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1,979,295 
Since the totalizer is engaged with itS actuatoTS 

at the beginning of the first half of the Stroke and 
is disengaged therefrom at the beginning of the 
Second half Stroke, the ''carry'', if any, can c0im** 
tinue throughout practically the entire Second 
half Stroke, which affords Sufficient time for the 
continuance of the ''carrying Wa.We''| clear acrOSS 
the machine, if neceSSary. 
As the main drive shaft completeS the last half 

of its stroke, the indexing field returns to itS 
starting position, such return being accomplished 
wholly independently of the main drive Shaft. 
Means directly connected with the main driWe 

shaft, rocks the indexing field, first in One direc 
tion and then back, the field trawerSing an arc Of 
constant extent, and to prewent; the poSSibility 
of owerthrow of the totalizers through uncom 
trolled advance of the actuators the momentum 
developed in the totalizer wheels by Speedy Op 
eration of the actuators and the totaliZer engag?? 
ing and disengaging means, the Special actuator 
drive is provided to positively connect the effec 
tive actuators with the main drive Shaft, whereby 
the actuators and Shaft mowe together, the ac 
tuators being positively arrested at the end Gf 
their advance excursions just prior to the diSen-“ 
gagement of the totalizer therewith, to arrest 
the totalizer wheels and owercome the momentum 
which may have deweloped therein. 
A nowel escapement mechanism of Simplified 

design controls the advance of the index carriage 
relatively to the actuators and because of the re 

'lation of the parts, I have contrived to utilize a 
part of the escapement mechanism to effect the 
registration of the true complete complement of 
the amount Set up, when performing Subtraction 
by complementary addition. 
AS one means to enable the true c0mplement 

of an amount to be registered on a totalizer 
equipped for the decimal System of notation, 0ne 
of the contact members on the unitS actuator is 
So located relatively to its corresponding Set ele 
ment that the element representing **Zero'', when 
Set, will co-act, with itS contact member, in com 
plementary Subtraction operations, to cause the 
units actuator to advance ten steps, the elementS 
representing the walues **1'' to **9'' in the units 
denomination, being effective to cause the ad 
Wance of the unitS actuator **nine'' to ''one'' Steps, 
reSpectively, in complernerata1y Subtraction, 
whereas the complementary Set of contact merm 
bers on the remaining denominational actuat0rS 
are So located that, the corresponding ''0'' Walue 
representing elementS, when Set, will cause the 

| adWance of their corresponding actuatorS but nine 
StepS or increments in performing complementary 
Subtraction, the walue-representing elementS *'1'' 
to ''9'' being adapted to effect the advance of their 
corresponding actuatorS ''eight'' to ''0'' StepS, re 
Spectively. 

It Will be noted that in the assemblage of 
mechaniSmS cOmpOSing this invention, I have 
Contriwed to utiliZe certain means having one pri 
mary purpOSe, to aSSist in accomplishing another 
purpOSe. Fixamples of these mechanisms are the 
utilization of the rocking carrying mechanism 
aSSOCiated with the multiplier counter, for shift 
ing the Zero-aligning member, for the counter 
into and Out of effective position; the use of a 
part Of the index carriage escapement mechanism 
to control the actuators of higher orders in com 
plementary Subtraction; and the adaptation of 
the index carriage lock in connection with the 
Carriage return mechanism, to control the amount 

Of energy stored in the compensating carriage 
restoring motor. 

Hawing, in general terms, referred to the more 
important features of nowelty, the following de 
Scription explains in detail the particular con 
Struction of one of several mechanisms in which 
the invention may be embodied. 

Referring to the drawingS, a suitable base 50 
(FigS. 2-6, 8, 12, 22, 23, 31 and 54) SupportS par 
allel right, and left side frames 51, 52, and an 
intermediate partition 53, extending longitudi 
nally of the base from front to rear, and between 
which the Seweral mechanisms composing the cal 
culating machine are located. 

In the form. ShoWn, the left-hand Side frame 
52 extends from back to front of the base, the 
right-hand side frame 51 extending only about 
half way from back to front and the intermedi 
ate partition 53 ' extending to a point, about half 
Way betWeen the forward ends of the right, and 
left Side frames, and dividing the machine into 
two compartments, the right-hand one contain 
ing the manipulatiWe controls and connected 
partS, and the left-hand compartment contain 
ing WariouS mechanismS driven by the main drive 
Shaft. 

Keg/bOdtrd 

The invention is illustrated in connection with 
a ten-key machine, the keyS 54, (FigS. 1, 4, 16 
and 17) of which are numbered fron **0?' to **9''. 
COraW'enieratly, the ZerO key is located in advance 
Of the remaining keyS which are arranged in 
three rankS, one behind the other in rear of the 
Wide-faced Zero key, but any other key arrange 
ment may be used Without departing from the 
Spirit and Sc0pe of the imWention. 
The numeral keys each include a head or top 

mounted on the upper end of a stem 55 (Figs. 
1-4?, 'f-9) paSSing doWnwardly through slots in 
an inclined upper guide plate 56, Supported near 
itS oppoSite Side edges on Sub frameS -57 project 
ing upwardly from a horizontal bottom plate 58 
mOunted On a wertical boSS 59 rising from the 
base 50 in the right-hand compartment, at the 
front of the machine. The reduced lower ends 
of the key stems 55 extend through slots in the 
bottom *guide plate 58 into apertures 59’ ·in the 
b0SS 59, each key stem being shouldered, as at 
60, abOwe and below the bottom plate 58 to limit, 
mOwement of the keys in either direction relative 
|ly to the keyboard frame. The base 50 may be 
equipped With the usual rubber feet (See Fig. 1) 
for Support. 
Key lewers 61 (FigS. 4, 7, 8 and 9) correspond 

ing in number to the number of keys 54 extend 
longitudinally from front to rear of the rna 
chine, to the right of the intermediate partition 
58, and their forWard arms project warying dis-- 
tanceS into the Space between the inclined upper 
plate 56 and the bottom plate 58. 

'The keyS 54, except the Zero key, are arranged 
in rankS of three abreast and in files three deep, 
the ends of the forward arms of the lewers 61 
terminating adjacent their corresponding key 
Stems 55, from which latter project Studs 62 to 
Owerlie the forward arms of their appropriate 
key lewers 61. // 
A fulcrum block 63 (FigS. 3, 4, ', 8, 27 and 28) 

projecting upWardly from' the base 50 of the Ima 
chine to the right of the partition 53, and at a 
poirat about midway between the front, and rear 
ends of the machine, is prowided with a plu 
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rality of longitudinally extending wertical slitS 
64 Which accommodate and guide the respectiWe 
parallel numeral key lewerS 61, each of which 
leWerS carries an ear 65 through which paSSeS a 
fulcrum rod 66, seated in its individual groowe 67 
extending transwerSely of the fulcrum block 63 
and interSecting the slitS 64.' 

It will be noted that the key leverS 61 are 
differentially fulcrumed for a purpoSe soon to 
be explained. 
The rear arms of the key lewerS 61 exterad rear 

Wardly from the fulcrum block 63 through wary 
ing distances, and terminate in upturned ends 
68 (FigS: 4, 7-9 and 17) |located beneath the re 
Spective units of a Series of horizontal and par 
allel Setting members 69, lying transwerSely of 
the wertical planes of, and above the key lewers 
61. Whereas the numeral key iewerS 61 are ar 
ranged in a Series from left to right in the arbi 
trary order ', 4, 1, 0, 2, 8,5, 3, 6, 9, as indicated by 
the quoted numerals in Fig. 4, which order is 
dictated by the particular. arrangement of the 
keys, the setting members 69 are arranged in reg 
ular Sequence from ''0'' to **9'' from front; to rear. 
The right-hand ends of the Setting members 69 ?? 
lie in parallel Slots in a fuldrum bar T0 (FigS. 4 
and 17) fixed to the base 50, a. Single pivot 'f1', 
common to the entire Series of Setting memberS 
69, passing transwerSely acroSS the SlotS and 
through the respective Setting members, so that 
the setting members rock in parallel vertical 
planes at SubStantial right angleS to the planeS 
in which the key lewerS 61 rock. 

'The free left-hand ends of the setting rnern 
bers 69 terminate in upWardly projecting .toeS 'f2 
(FigS. 4, ', 9 and 1) arranged in Single file from . 
front to back and guided in Wertical SlotS 'f13 
forrned in the Outer face of a, guide bar 74 fast, 
to the right-hand face of the intermediate par 
tition 53. ~ ? · 
Springs.75 depending from the respective Set 

ting members 69 are attached at their lower ends 
to an anchor bar · '6 fast to the baSe 50, the 
SpringS operating to return the Setting memberS 
to, and yieldingly hold them in their normal 
lowered positions, Supported on the upturned 
ends 68 of their respectiwe key lewerS 61. The 
Springs '75 also operate through the Setting mem 
bers to restore the numeral key lewerS 61 and 
keyS 54, 55 to their normal positions. '' 

It is desirable that the key touch be as light 
and as even as possible So that the keyS are each 
easily depreSSible, and furthermore, it is desir 
able that the setting' members 69 each have the 
Same extent of travel. 
The attainment of an even key stroke of con 

Stant exterat for all the keys is somewhat compli 
cated by the difference between the arrangement 
of keyS 54 on the keyboard and the arrangement 
of the setting members.69. This relative arrange* 
ment of the keys' and . Setting members necessi 
tates the provision of key, lewers 61 of warying 
lengths extending at Substantial right angles to 
the Setting members, · the rear ends of the key 
1ewers contacting their respective. Setting mem 
bers at different; distances from the piwot. T1, com 
mon to the Seweral Setting lewers, which con 
Struction would ordinarily result in key strokes, 
and key lewer mowements of different extents, and 
in differential mowements of the setting members, 
to avoid all of which I have arranged a differential 
System. Of fulCrurns 66 for the key lewers 6i. 
To obtain the proper System of fulcruming the 

key lewers, consideration must be given the dis 
tances between the ranks of keys, the points at 
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which the several key iewerS contact their ré-^ 
Spective Setting members in relation to the .piWot 
point, T1 of the setting rmembers, and the irregu 
|lar arrangement of the key lewers in contrast, ' to 
the orderly sequence of the Setting members. 

Therefore, in attaining the desired results, the 
key lever 61 (Fig. 4) of the foremost or zero key 
is fulcrumed nearest the front of the machine ad 
jacent the forward end of the fulcrum block 63, 
the rear arm of the Zero . key lever extending 
rearWardly' to lie beneath the first; or foremost; 
of the piwoted Setting members 69, at a point; near 
the free end thereof. 
Of the keys 1, 2, 3, of the front rank, the key 

leverS 61 appropriate to the first two are ful 
crumed Successive and substantially equal steps 
behind the fulcrum of the Zero key lever, the rear 
arms of the key lewers for keys **1?? and **2?’ ex 
terading back beneath the respective Second and 
third setting members 69, these key lewers · 61 
|lying on opposite sides-of the zero key lewer, re 
SpectiWely, and hawing their fulcrumS Substan 
tially Spaced in Sequence. 

? 80 

90 

95 

The distance between the fulcrums 66 of the 
key lewerS 61 aSSociated with keys **2'' and **3’’ of 
the front rank is greater than the distance be 
tWeen the fulcrumS of the key lewers controlled 

100 

by keyS ''1'' and ''2'', because the rear arma of the ' 
key lewer 61 for the **3'' key contacts its appro 
priate Setting member 69 at a point much closer 
to the piWOt 71 of Such Setting member, than the 
contact points of the **1'' and **2'' key lewers with 
their respective Setting members, and hence. the 
''3'' key lewer Would rock its setting member to a . 
greater extent. 
Rather than shorten the key stroke, it is far 

105 ' 

more desirable to fulcrum .. the **8'' key lewer at ', 
Such point that depression / of the **3’’ key will 
impart a throw - of Sufficient; length to the rear 
arm of itS key iewer to raise itS Setting member to 
the Same extent; that the other setting members 
are raised. 
The keyS **4', **5'' and **6'' of the second rank 

lie cloSer to the_group of Setting levers 69, and 
their aSSociated key levers 61 are fuicrumed pro 
gressively rearWardly along the fulcrum block 63, 
a.S indicated by the corresponding numbers in 
quotation-marks on the drawing Fig. 4, the dis 
tance between the fulcrums of the key levers for 

13.6 

120; 

the ''4'' and **5'' .. keys being greater than the -2 
distance between the fulcrums of the key levers 
for the ''5'' and ''6'' keys, because the rear end 
of the key lewer associated with the **4?? key con 
tactS itS appropriate Setting member near' the 
free end of the latter, whereas the key levers for 
the ''5'' and "**6'' keys contact their setting men 
bers at points much closer to the common pivot 
71 of the datter. ~ \~ 

Because the point of contact of the key lever 
for the ''4' key with its setting member 69 is 

| cloSer to the free end of the latter than the point; 
of-contact of the key lever **3' and its setting 
member, the fulcrum of the key lever 61 for the 
''4' key lies in advance of the fulcrum of the key 
lewer for , the **3'' key, and nearer the front, of 
the machine. This arrangement enables me to 
prOWide a keyboard, the keys of which are each 
depreSSible to the Same extent, to actuate their 
corresponding Setting members 69 through arcs 
of like extent, despite the differences in the arcs 
of travel of the key lewers 61 interposed between 
the keyS and their setting members. ~ 
The key lewers for the third rank of keys **'?', 

*'8''' and ''9'' are fulcrumed successively farther 
towards the rear of the fulcrum block 63, it being 
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convenient to fulcrum the key lever for the ‘T° 
key on the Same fulcrum with the key lewer for 
the **5'' key, the key lever for the **8?’ key being 
fulcrumed on the rod 66 on which the key lever 
for the **6'' key Swings, whereas the key lewer for 
the ''9'' key, whose rear end contacts itS setting 
member cl0Ser to the piWot '1 of the latter than 
any of the other key lewers, is fulcrumed at the 
rear of the fulcrum block 63. 
While that form of the invention illustrated 

herein, ShOWS the key lewers 61 ? equipped with 
upturned ends 68 to contact the Setting members 
69, it is obwious that lugS might, depend from '' 
the Setting members to be · Struck by the key 
lewerS without departure frorn the invention. . By 
utilizing the SpringS '5 attached to the respective 
Setting memberS 69 to preSS these memberS doWn 
wardly upon the upturned ends of the key lewerS 
61 and restore the key lewers and their keys 54 
from their operated positions to their normal po 
Sitions, I aWoid the neceSSity of equipping the 
keys or key lewerS with return SpringS, and sim 
plify the construction t0 this extent. ~ 

Imadeatcimag carriage mechanism. 
The aligned' toes '12 at the free ends of the 

group of Setting iewerS 69 enable the operator, 
through manipulation of the keyS 54, to Selec 
tively set walue-representing elements '' (Figs. 
1-3,5-8, 11-14, 1'-20, 23, 53, 55 and 56) arranged 
in denominational roWS in a, tra.weling indexing 
carriage 'f8, which, in the present; instance, is 
mounted for longitudinal or endwise mowement 
on a cradle or carriage Support rotatably Support 
?ed between the side frameS 51 and 52 of the ma 
chine. 

'The value-representing elements 'f constitute 
the indexing field hereinafter mentioned. 
The cradle (FigS. 3, 5, 6, 11-14, 17-20, 23, 2', 28 

and 53) includes a rectangular skeleton frame 
extending across the Space between the machine 
side frameS 51-52, and formed of end pieceS 'f9 
(Figs. 3, 4, 17-19 and 22-28) , roughly triangular 
in shape and connected at their rear angleS by 
a flattened rail 80, and at their front angles by a 
bar 81.. 

|Trunnions 82 project from the outer faceS of 
the respective end pieces 'f9 into bearings'formed 
in the adjacent; right and left side frameS 51, 52, 
to piwotally Support; the cradle. 

'The indexing carriage or field '78 includes " end 
plates' 83 inserted between the rail 80 and bar 
81 of, and disposed at Substantial right; angleS to 
the skeletion cradle, the end plateS being reliewed 
along their front and rear edgeS to reduce the 
weight. 

Intermediate their upper and lower arcuate 
ends, the plates 83 are each provided with for 
wardly and rearwardly extending armS 84 and 85, 
respectively, the corresponding forward armS 84 
being apertured to accommodate and Slide upOn 
the front; carriage Supp0rting bar 81. A tube or 
Sleewe 86 connects the front, arrmS 84, the ends of 
the tube encircling the apertureS in the arms, 
and the tube Surrounding and Sliding upon the 
front carriage Supporting bar 81 to form a firma 
bearing for the indexing field. ~ 

'The opposed rearWardly extending arms 85 are' 
correspondingly receSSed, as at 87 (FigS. 55 and 
56) and upper and lower tie bars 88 and 89 ex 
end between and cOnnect, the rear arrnS 85 abowe 
and below the recesses. A roller 90 (Figs. 3 and 
18) turning on a pin 91 projecting from the upper 
tie bar 88 about midWay of its ends, rests on the 
upper fdattened face of the rail 80 and unites with 

9 
the apertured forward arms 84 and tube 86 in 
Supporting the indexing carriage or field '8 for 
traWel back and forth lengthwise of the cradle 
Or carriage Support, and across the machine. 
The upper arCuate ends of the index carriage 

end plateS 83 are connected by an arcuate head 
Or hOuSing 92, a. Similar housing 93 connecting 
the arcuate lower ends of the plates 83. Each 
housing is prowided with a series of equidistant, 
parallel roWS of slots 94, 95 (FigS. 18, 19 and 28) , 
the rows corresponding denominationally to the 
largest amount; which can be set up by the keys 
54. The individual slots composing each rOW in 
the lower head 93 are Spaced apart; distances cor 
reSponding to the Spaces between the upwardly 
projecting toes 72 of the aligned row of Setting 
members 69. The lengths of the slots ? 94 in the 

` respective rows of the upper head 92 are greater 
than the distances between the rows of slotS, and 
in the loWer head, the SlotS 95 (Fig. 18) are Sub 
Stantially L--Shaped, as indicated in Fig. 28. 
The denominational rowS’of slotS 95 in the low 

er head 93 are offset longitudinally of the carriage 
relatively to the corresponding rows of SlotS 94 in 
the upper head 92 (Fig. 17) by distances ap 
.proximately equal to the distance betWeen.' two 
roWS of SlotS, the offset, being in the direction of 
return of the index carriage. 
Thin flat strips or pinS '' are Slidably mounted 

at their ends in the corresponding ' denomina,- 
tional rows of slots | 94, 95 in the opposed heads 
92, 98, and constitute the walue-representing ele 
ments, the upper ends of which normally lie 
almost flush with the upper head 92. The lower' 
ends of the value-representing elements project 
below the lower head 93 and are laterally recessed, 
as at 96 (F'igS. 55-5'), for a purpose hereinafter 
explained in connection with the cormplementary 
Subtraction feature of the . inwention. In the 
present, instance, the protruding lower ends of 
the Walue-representing elements '' are fianged, 
as at 97, across the recesses 96, to strengthen the 
ends against distortion, but the use of hea.wier' 

· material Would render Such fiangeS unnecessary. 
- The invention is illustrated in connection with 
a machine equipped for problems employing the 
decimal System, there being ten slots 94, 95, in 
each denominational row, and of course, ten 
Walue-representing elements '' arranged accord 
ing to the notation **0'' to **9?’ in sequence from 
front to rear of each row. 
There are ten rows of such value-representing 

elements ̀ 'f', which enables the operator to set;" 
up amounts of ten denominations, but obviously 
a larger or smaller number of denominational 
rowS can be provided depending upon the capacity 
of machine desired. 
Each Walue-representirag element; '7' externdS 

from top to bottom of the indexing carriage '78 
and is bent or offset intermediate its ends, as 
indicated at 98 (FigS. 1T and 57) , to enable the 
wertical end-portionS of " the walue-representing 
elements to paSS through and work up and down 
in the corresponding offset guide slots 94, 95 in 
the upper and lower heads 92, 93, respectively. 
To preWent accidental remowal of the value 

repreSenting · elements, each of Such elements is 
receSSed, as at 99 (FigS. 17 and 57) along one 
edge mear its upper end to accommodate and 
loOSely embrace a limit rod 100, one of Which is 
common to the elements of each row, the rods 
extending widthwise of the carriage (Fig. 23) 
With their opposite ends mounted in the skirts 101 
depending from the opposite longitudinal edges 
of the upper head 92. 
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The Shoulders formed at the opposite ends of 

the receSSes.99 limit the travel of the value-repre 
Senting elements '7', by contact with the limit 
rods 100. ? 

The upper ends of the walue-representing ele 
ments '7't are adapted to be Selectively projected 
aboWe the outer arcuate : face of the upper head 
92 by depression of the keys or manipulative 
devices 54, and are held in either their idle or set 
p0SitionS by Spring detents 102 (F'igS. 11, 12 and 
17) individual to the respective elements, and 
depehd'ng from croSS bars 103 extending along 
Side each denominational row of elements and 
Secured at their opposite ends in the skirts 101 
of the upper head. 
The free' ends of the Spring detentS 102 are 

bent, .aS at 104, to co-act, in Well-known manner, 
With the oppOSite faces of cams 105 formed on 
the Several walue-representing elements. 

Imadeatc cdf"f"idge 6Scdpement 
The indexing carriage or field normally Stands 

One step to the left of the right-hand limit of 
itS traWel, and in the right-hand compartment 
of the ' rnachine, in Such position that the lower ? 
projecting ends of the extreme left-hand de 
nominational row of walue-representing elements 
'f' owerlie the aligned row of toeS 72 on the free 
ends of the Setting members 69, there being a 
Separate Setting member for each walue-repre 
Senting element in a row. ~ 
A Series of equidistantly spaced escaperment 

StopS 111 (FigS. 5-7, 13-16, 55 and 56) are slid 
ably mounted in parallel seats 112, (see Fig., 10) 
formed across the upper face of an escapement 
bar 113 fastened to the under face of the rail 
80 of the cradle which serves to retain the stops 
111 in their · Seats. These StopS normally lie in 
their outer or rearmost, effective positions, with 
the depending lip 116 on the first, or left-hand 
stop (When wieWed from the rear as in Fig. 18) 
lies in the path of the right-hand end of the abut 
ment 119 fast. On the „lower tie bar 89 of the in 
dexing carriage, to arrest the latter in its starting 
position, as shown in FigS. 12, 14, 16, 18, and 20 
against the energy of a carriage advancing Spring 
or "motor 114 (FigS. 3, 5, and 17-19) connected 
at one end to the carriage, and at the other end 
to the left-hand end piece '79 of the cradle or car 
riage Supporting frame. '' ~ 

In the form shown, the inner edge of the 
escapement stop-Supporting bar 113 is notched, 
as at . 115 . (F'igS. 10, 13, 14 and 15) , in line with 
the grooves or seatS 112 formed across the upper 
face of the escapement, bar to accormmodate the 
lipS 116 depending from the forward, inner ends 
of the respectiwe stopS 111. 

near the outer rear end of the stop (FigS. 19 and 
21) to cooperate with the adjacent side wall of 
the groove or seat 112 in forming a chamber 
Occupied by a friction Spring 117 Which may be 
doubled, as shoWn, to yieldingly retain the stop 
at Orae or the other of its limits of mowerrient, 
determined, in one direction, by the contact of the 
lip 116 Of the . Stop against the rear wall of the 
hotch': 115, and in the opposite direction, by con 
tact of a laterally turned end 118 Of the friction 
Spring 11Ti against the outer edge of the escape 
ment bar 113, the spring being held against, end 
wise movement by the Shoulders at the opposite 
ends of the cut-aWay portion of the Stop. 
The leading, end of the abutment 119, conven 

iently mounted on the lower tie bar 89 of the 
index carriage, is adapted to contact the depend 
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ing lips 116 of the escapement stopS 111 SucceS 
Sively, to arrest the carriage '78 and restrict it 
to a step-by-step advance relatiwely to the aligned 
free ends '12 of the Setting memberS 69. 
The receSSeS 8't in the rear edges of the indeX 

ing carriage end frameS 83 enable the escaperment, 
mechanism to be more compactly arranged and 
brought closer to the carriage. ~ 
The step-by-step advance of the indexing car 

riage '78 presents the denominational rows of 
walue-representing elements '7', seriatim to the 
row of Setting members, the escapement, being 
controlled by the manipulatiwe dewices 54 as 
follows: ? 

The connecting bar 120 (Figs. 4, 7-9 and 1T) 
of an escapement operating · bail extends acroSS 
and just aboWe the group of Setting members 69 
near their free ends. The bail includes a pair of 
levers 121 arranged parallel with and on opposite 
sides of the group of setting members ·69, the le 
wers being · piwoted intermediate their ends, aS 
at 122, to the opposed inner faces of wertical 
brackets 123, the feet of which rest, upon and are 
Secured to the base. 50. The connecting bar 120 
is carried by the left-hand ends (FigS. 4 and 9) 
of the lewerS 121, a web 124 extending beneath 
the group of Setting members 69 and connecting 
the lewers 121 to the right of their pivot points 
for Strength" and rigidity. ? 
The outer or right-hand ends of thae bail lewerS 

121, (as wiewed in Figs. 9, 17 and 18), are aper 
tured to accommodate the inturned ends 126 on 
the depending arms of an equalizing yoke 127, 
the cross bar of which lies abowe and transwerSely 
of the bail lewers 121 and Setting members 69, 
and is piwoted midway of itS ends, as at 128, to 
the lower end of a wertically extending transmis 
Sion link 129. 
The upper end of the transmission link is slot 

ted, as at 130, to conveniently embrace the inner 
end of the right-hand trunnion 82 of the indexing 
carriage Support, as a guide, the link carrying a 
Stud or projection 131 (FigS. 7-9 and 17), in 
termediate its ends, which owerlies the inwardly 
extending arm of a bell crank lever 132 fastened 
at, itS ' angle to a Squared escapement, Shaft, 133 
j0urnaled at its opposite ends in the end pieces 
T9 of thf> cradle or carriage Support. 
A Spring 134 connected to the upwardly ex 

tending arm of the bell crank 132, yieldingly 
holds Such arm in contact with the forward inner 
edge of the flat rail 80 of the carriage-Support, 
aS indicated in Fig. T, and the inwardly extending 
arm of the '' bell crank is also held in contact 
with the projection 131" on the transmission 
link 129. 

| A Spring 135 (FigS 4, 9 and 17) connected to 
Also, one side edge of each stop 111 is cut away /the escapement operating bail at the left of itS 

piWotal points ' 122, tends to hold the bail at the 
counter-clockwise limit, of itS travel, with the 
connecting bar 120 resting upon the upper edges 
of the Setting memberS 69, the right-hand ends 
of the lewerS 121 of the bail holding the equaliz 
ing yoke 127 and transmission link 129 at the 
upper ends of their travel. 
An escapernent coratrol dewice in the for?n of 

a bail 136, (FigS. 5, '7-9, 11-16 and 18-20) having 
armS of different lengthS, is mounted by its arms 
tO Slide along and turn With the Squared escape 
ment Shaft 133." The free end of the shorter arm 
of the bail projects into a notch 139 (Figs. 11, 12 
and 18) , conveniently formed in the lower index 
cairriage tie bar 89, and is of Sufilicient width_t0 
maintain itS engagement with the notch during 
the rockilag of the escapement, Shaft; 133. 
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The longer arrm of the bail is bent to form 

forwardly extending finger 140, the free end of 
Which is located just in advance of the contact; 
face of the index carriage abutment 119. The 
escaperment, finger 140 has a patha of travel across 
the contact face, and just beneath the escape 
ment. Stop Supporting bar 113, to strike * the de 
pending lip 116 of the effective stop 111 against 
Which the abutment bears, and displace the stop 
relatiWely to the abutment to enable the advanc 
ing Spring or motor 114 to feed the indexing car 
riage 'f8 With the walue-representing element.S 
''' ?0wards the left;. 
To Set up an amount in the field of Walue-rep 

resenting elementS, the operator depresses the 
appropriate keyS 54, commencing with the digit 
of highest; denomination and concluding with the 
digit of loWest denomination, in the usual order 
in Which he mentally considers the amount. 

ASSurning the indexing carriage or field of ele 
mehtS to be in itS normal position at the right; 
(Figs. 17 and 19) , with the lower ends of the 
extreme left hand row of Walue-representing ele 
merats '''t abOwe and in alignment with the toes 
'2 of their respective Setting members 69, the 
key depressed will rock its key lever 61 counter 
clockwise (Fig., 8) to cause the upturned rea.r end 
68 of the key lewer to Swing its co-related set 
ting member 69 upward in clock-wise direction 
against the tension of the restoring spring '5 of 
Such Setting member. The toe '12 strikes the 
aligned lower end of the walue-representing ele 
ment '''t corresponding to the value of the key 
depreSSed, and slides the element upwardly rel 
atively to the heads 92, 98, to project, the upper 
.end of such element, above the upper head' 92 of 
the index carriage, in which position the element, 
is yieldingly held by its Spring deterht; 102, the 
cam 105 on the element, crowding past the re 
silient, bent' end 104 of the detent as the element 
is forced upwardly. ^ ~ 

The Selected Setting member 69, as it, rocks up 
wardly, Will Contact the connecting bar 120 of 
the escapernent; bail and rock the > lewers 1.21 
clockw'ise, tensioning the restOring Spring 135.. 
Because of the rigid constructiora of the eScape 

ment; bail it is immaterial at, what point on the 
connecting bar' 120 the Selected Setting member' 
69 exerts its presSure, and no tOrsional displace 

| ment of the bail can occur, So that as the ball iS 
rocked by any of the setting members, it Will draw 
the equalizing yoke 127 and tranSmiSSion link 129 
downwardly, evenly and without cramping or 
canting the parts, the link Sliding freely on itS 
guide 82. '' ^ 
AS the link descends, its projection 131 preSSéS 

against the inwardly projecting arm of the eS 
caperment, beld crank 132, rocking the latter and 
its escaperment shaft 133, counter-clockWiSe 
(Fig., 8) against the tension of the Spring 184. 
'The traveling escapemeht' control bail 186 

(Figs. 7-9 and 11-16) rocks with the escapement 
shaft, the shorter arm of the bail maintaining . 
its engagement with the lower tie bar 89 While 
the finger 140 on the longer arm is forced against 
the rear face of the depending lip 116 of the eff-” 
fective escapement stop 111, (Fig., 8) , to Slide the 
latter forwardly until the lip escapes the com 
tacting end of the abutment 119 on the indexing 
carriage, whereupon the carriage-advancing feed 
Spring or motor 114 draws the carriage to the 
left. · · 

In slow operations of the key, the carriage' ad 
vances against the next escapenerat Stop 111 in 
two steps, it being arrested at a point interne 

111 
diate each two SuccesSiwe stops by contact of the 
projected finger 140, traveling with the carriage, 
against the depending lip 116 of the Succeeding 
stcp 111. (See FigS. 11 and 18) , the finger 140 be 
ing held in its projected position by preSSure of 
the operator's finger on the key, it being remem 
bered that all the escaperment, StopS 111 are mor 
mally effective until displaced SuccessiWely by the 
f?r?ger 140. 
Upon release of preSSure on the key 54, the 

Spring 75 of the actuated Setting member 69 
draWS the latter downWardly, the Setting mem” 
ber in turn, rocking the key leWer 61 clockwise t0 
restore the key lewer and its key to mCrmal p0Si 
tion, aSSisted by the Spring 135 which restores the 
escaperment, Operating bail 120, 121 to normal. 
And as the escaperment, operating bail returnS, 

it raises the equalizing yoke 12i and tranSmiSSion 
link 129, thereby withdrawing the projection 181 
of the link from the escaperment bell Crank 131, 
whereupon the Spring 134 rocks the bell crarak 
and escaperment, Shaft 133 counter-clockWiSe 
(Fig. 15) to withdraw the finger 140 from betWeera 
the abutment, 119 and the effective Stop. 111, and 
enable the carriage-adWancing Spring 114 to COrm 
plete the advance of the carriage, the abutment 
arresting Such advance by its contact With the 
depending · lip 116 of the next Stop 111 of the 
SerieS. 
In practical operation, where the keyS are de 

pressed with a, staccato touch, there is no per 
ceptible arrest; between SucceSSive Stops 111, and 
the escapement control member 136 rockS im, 
slid3S along the bar 133 with the field 'f8, and 
then rccks out, without appreciable pauSe. 
The adwance of the field of elements com" 

mences just as the key completes itS doWn-Stroke, 
and at a time when the toe '2 of the actuated 
setting element 69 is in its highest position, in 
the path of the lower. ends of the Succeeding row 
of elements (Fig. 11) , contact of any of Which 
with the raised toe '2 wculd tend to bend the 
element and cause it to bind in the guide headS 
92, 98, or distort the raised toe. 
The arrangement whereby the projected finger : 

140, carried along with the carriage in its ad 
warrace, strikes the succeeding Stop 111 before the 
lower end of a, value--representing element, 't' can 
strike the toe 72, protects the elements ''' and 
the toes 'f2 againSt distortion. ? 

Also the Selected Setting member 69, "When in 
its elevated position under the influence of a de 
pressed key 54, might; raise the escapernent op 
erating bail so far that the connecting bar 120 
thereof would lie in the path of and interfere : 
with the tower ends of the next row of Walue-rep 
resenting elements '', to awoid. Which, the Set 
ting members are reduced or recessed as at 125 
(Fig. 9) , at their points of contact, with the uni 
wersal connecting bar 120 to affcrd clearance be 
tween the latter and the lower ends of the Walue 
representing elementS. 
Operation of the machine under control of the 
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remaining keys 54 representing the amount to be . 
entered is a repetition of the foregoing Operation, 
the stops 1.11 being Successively displaced by the 
finger 140 as the keys 54 are depreSSed, to en-- 
able the field 78 cf walue-representing elements to 
advance towards the left step by step to different 
extents according to the number of denomina 
tional digits in the amount; Set up. 

Cof"rectio? kcegy 
Tn the event, for example, that the operat0' 

Sets up an erroneous amount or for Some C;t;ber' 
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reason, desires to restore a part or all of the Set 
wa!ue-representing elements. T't to their mOrmal 
positions, prior to further Operation, manual 
means is prcvided to enable the partial or cOna 
plete return of the indexing carriage to itS Start 
ing p0Sition. 
To this end, a manipulative dewice in the form 

of a key 146 (F'igS. 1-3, 22, 27-29, 31 and TI) lS 
arranged for horizontal sliding movement just 
beneath the upper plate 56 of the keyboard, the 
key stem projecting forwardly from the front of 
the keyboard, with its lower edge resting on guide 
studs 147, 147, (Fig. T1) extending laterally from 
the inner face of the left-hand Sub frame 5' 'Of 
the keyboard, and itS upper edge in Sliding contact 
with the upper keyboard plate 56. 
A retaining roll 148 on the forWard guide Stud 

14T), and a retaining bracket, 149 on the rear guide 
Stud 147, in sliding contact With the outer face 
of the key stem combine with the inner face of 
the Sub frame 57_to hold the key stem in place. 
A laterally bent, ear . 150 (Fig. 3) on the inner 

end of the key stem 146 is slotted, as at 151, to 
embrace a Stud 152 on the shorter arm of a bell 
crank 153 pivoted at 154 to the outer end of a 
bracket 155 projecting rearwardly from the upper’ 
keyboard plate 56. 
The longer arm of the bell crank 153 extends 

rearwardly and terminates in a horn 156 ex 
tending into proximity to a, Substantially werti-- 
cally arranged carriage-restoring member or 
angle lewer 157 (FigS. 27-29) pivoted at 158 near 
One angle of itS broadermed lower end, to the rear 
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or Wholly pressed-in position which locateS the 
long rear arm of the intermediate bell crank 153 
in the path of the carriage · return member 167, 
the return or restoring member, aS it iS rocked by 
the carriage on itS advance, Will rock the inter 
mediate bell crank iewer 153 and project, the 
correction key 146 from the front of the imachine. 

In any ewent, if the operator Wishes to restore 
the indexing carriage to itS Starting p0Sition 
Without entering the amount rep;'eSented by the 
Set elementS T' he may, prior to an operation of ? 
the main driWe Shaft, push inWardly On the cor 
rection, key 146 to rock the bell crank 153 clock 
wise (Pig. 3} , causing the horn 156 there0f t0 pick 
up the carriage-restoring member 157 and SWing 
it also clockWiSe until itS projection 160. StrikeS 

· the segmental return plate 161 of the indexing 
carriage at Whatewer position the carriage may 
have advanced, whereupon continued, preSSure. On 
the key will slide the carriage to the right until 
it is arrested at a point Slightly beyond or to the 
right of its starting position by contact of the 
right-hand end frame 83 of the carriage With a 

| cushioning Spring 162 (FigS. 3, 17, 19, 27 and 28) 
| encirciing the front, Supporting rod 81 and abut 
ting the inner end of a collar 163 on the rod. 
The tendency of the horn 156 of the manually 

actuated bell crank 153 to ride up or doWra on 
the edge of the carriage-restoring member 157 
depending upon the inclination df the latter when 
it collides with the Segmental restoring plate 161, 
iS OWercome by forming the edge of the carriage 
restoring rmember On an arc as at 164 (FigS. 2 

80 

8 5 

90 

100 

105 

and 28) terminated at its upper end in a shoulder 
166 and So calculated relatively to the arc traW 
erSed by the restoring member, aS t0 lie at, right 
angles to the horn 156 at any point in itS contact; 
therewith during the return of the index car 
riage. 
Removal of' the preSSure against the correction 115 

key 146 enables the carriage-advancing Spring 114 ' 
to advance the carriage slightly towards the left 
until it is arrested by contact of its abutinent, 119 
With the first escapenent stop 111 of the Series, 
at, which time the carriage is again in itS Start 
ing position, means being proWided as hereinafter 
explained, to restore the Set, walue-representing 
elements 77 to their idle positions, and the diS 
placed escapement stops 1.11 to , their effective 
positions on the return of the indexing carriage. 
Permitting the indexing carriage to return past, 

its starting point, insures that it will paSS to the 
right of the first escapemerit stop 111 to restore 
the displaced Stop to effective position, and en 
able the carriage to feed to the left until arrested 
by Such stop. ~^ 

face of a, vertical fixture 159 conveniently . Se 
cured to the rea.1' end of the fulcrun block 63. 
The upper free end of the angle lewer or car 

riage-restoring member 15'f carries a projection 
160 (best shown in Fig. 31) extending rearwardly 
into the path of a segmental contact, plate 161 
(FigS. 2, 3 and 22) fastened to and projecting 
forwardly from the right-hand end plate 83 of 
the indexing carriage '8. 
Normally, the carriage-restoring member 157 

is freely rockable in either direction so aS to op 
pose no resistance to the indexing carriage as 
the latter advances during the Setting of the 
walue-representing elements, and when the index 

| ing carriage or field of elements is in its home 
position, the carriage-restoring member 15't may 
lie at either limit of its travel. ~ 
Furthermore, I have contriwed to also make use 

of the manually operable carriage-restoring 
member in the automatic mechanical return of 
the carriage incident to the operation of the ma? 
chine, as hereinafter explained, which is an addi 
tional reason for arranging for the untirammelled 
mowement of the carriage-restoring member. 
ASSuming the carriage-return member 157 to 

have been left, at the end of the previous operation 
of the machine, at itS right-hand limit of trawel 
With its projection 160 resting against the cora 

' tact plate 161 of the indexing carriage, the car 
riage, as it is fed Step by step to the left, during 
the Setting of the value-representing elements by 
depression of the numeral keys, in the Succeeding 
operation, will rock the carriage return member 
idly towards the left until the member passes 
its dead centre position, whereupon it will fall 
by. grawity to the opposite or left-hand limit, cf 
its travel, determined by contact of the free end 
of the member 157 with the internmediate parti-- 
tion plate 53. 

Obviously, the carriage-restoring member 
;might have been left in Such left-hand position. 
In case the correction key 146 is left in its partially 
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FEeturning escapement stops to effectioe positions 
The indexing carriage 78, on its return either . 

manually or incident to the operation of the ma-3 
chine, returnS to their normal effective positions 
the escapement Stops 111 displaced in the step-by 
Step advance of the carriage. ? 
AS one meanS to accomplish this result, the 

left-hand end frame 83 0f the carriage Supports 
a cam plate 165 (Figs. 3, 13-17, 19 and 20) at- ' 
tached to the outer face thereof, and when the 
carriage is in itS Starting position the stop-re 
StOring can 165 lies about opposite and in Sub 
stantial contact with the front face of the lip 116 
On the Second stop of the Series, so :S not to 
interfere' with the displa?.Ceriment Of the stops 
St.lcceSSiwely by the finger 140 as the c: ;'riage is 
Stepped to the left; in Sct t.i: 'g up armounts in the 
field of Walue-representing elements, 
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As the indexing carriage 'f8 returns towards 

and past; itS starting position, the loW point of 
the restoring can 165 wipes ower the depending 
lipS 116 of the Successive escapement stops 111 
that hawe been displaced by, the escapement com 
trol member, 136, from highest to lowest denomi 
nation, to restore the stops to their effectiWe 
pOSitions relatiWely to the carriage abutiment 1.19, 
with their depending lips 116 in the path of the 
abutment. 

` Feetatrming the pahate representing elemnemats to 

Also, as the carriage returns towards normal 
position, the set Walue-representing elementS T' 
are restored to their normal depressed p0SitionS, 
by the usual angularly-faced restoring bar 169 . 
(FigS. 2-4, 1, 12, 17 and 18) arranged to ower 
hang the left-hand row of elementS when the 
carriage is in itS Startting position. 
In the present instance, the restoring bar 169 

is arcuate to_conform to the arcuate arrangement 
of the rows of denominational elements 'f' in 
the arcuate head92 of the indexing carriage, Such 
reStoring bar being in the shape of an inWerted 
arc, one end of which merges into a wertical post 
fastened to the right side of the ? intermediate 
partition 53 which is cut away, as Shown in Fig. 
22, to afford clearance for the rocking cradle and 
the indexing carriage. 
As the carriage returns towards its starting 

position, the Set elements TT Successively strike 
and wipe under the angular face 170 of the re 
Storing bar 169, being thereby forced downwardly 

| to their normal positions, the cams 105 (Fig. 17)" 
on the elements - crowding past the fiexible de 
tents 102 which Snap back to positions aboWe the 
cams to hold the elements in their norrnal po 
SitionS. • ^ 

ObWiously, the operator, by Watching the return 
of the carriage as he presses inwardly on the 
correction key 146 can reliewe such pressure at 
any time during the return of the carriage. Thus 
if the last, digit Set up was erroneous, for ex 
ample, he need only restore the indexing carriage 
one step to reset the Walue-representing element 
accidentially set, and enable hina, by depression 
Of the proper key 54 to Set the desired digit 
without necessitating the restoration of all the 
prewiously set elements. '' 
In this connection, the custom of engrawing, 

labeling or otherwise marking the upper ends of 
º the walue-representing elements TT, as indicated 
in Fig., 1, is made. use of to enable the operator 

.. to read the amount set up, before actuating the 
machine to enter the arraount on the totalizer. 
This arrangerment, also renders it easier for 

the operator to set the indexing carriage back 
Step by step when making a correction in the last 
digit Set up. ^ 

4citatdíof"S 
The field of Walue-representing elements '7' is 

adWanced step by step to the left (FigS. 3 and 
17) to locate the set elements in position to con 
trol the excursions of a group of denominational 
adding racks or actuatio}'S 175 (See also FigS. 5, 
6, 23, 33 and 34) which drive the .. totalizer 
Wheels 16. x 

In the embodirtnernt, of the inveration. Selected 
for illustration, these denominational actuators · 
are substantially arcuate in form and are ar 
ranged in parallel wertical planes spaced apart 
distanceS Substantially equal to the Spaces be 
tween the arresting edges of the lips 116 of the 
escaperment stopS 111. 

113 
The actuators 15 lie to the left; of the indexing 

carriage 'f8 when the latter is in its starting 
position, and enclose an area, into which the im 
dexing " carriage adwances Step by step, resulting 
in a telescopic relation between the field of ele 
ments '' and the group of actuatorS 175 Which 
tends to reduce the Size of the machine and make 
it more compact. 
The curwed actuators are located at the rear 

of the left-hand compartment, and rest aff; their 
lowest, points on anti-friction rollers 1'T'' (FigS. 
5, 6, 1 and 23) rmourated on a, croSS rod 178 
extending · beneath the series of actuatOrS ex 
teriorly thereof, the rod being mounted at itS 
opposite ends in the left; Side frame 52 and the 
interrmediate partition 53, respectively. 

Slitted guide bars 179, 180, 181,. Spaced around 
the inner peripheries of the Series of actuators, 
and mounted at their ends in the left-hand side 
frame 52 and the partition 53, respectively, ac 
commodate and guide the actuatorS in their oScil 
latory travel and maintain them in Spaced rela 
tion in their wertical planes, as well aS holding 
them to their OrbitS. ^ 
The guide bar 180 is converaiently located ad- 190 

jacent; the cross rod 178 on which the anti-fric 
tion rollers 1 turn, and is longitudinally 
groowed, as at 182 (FigS. 5 , and 6) to fit, against 
and form a seat, for the crOSS rod to afford 
1rigidly and strength thereto. 135 

. If desired, headed fasteningS 188 (Ffig. 6) may .. 
be provided on the guide bar * 180 to take ower': 
the cross rod 178 and hold it in itS Seat 182, the 
lower outer ends of the slitS 184 (Fig. 17) in the 
guide bar being enlarged to accommodate the 
anti-friction rollers , i''' and maintain them in 
Spaced relation, in position to Support the actu 
atorS 175. • • 

` . In their normal positions of rest, the actuatOrs 
are additionally Supported by a, Stop r0d 185 35 
(Figs. 3-6, 23, 53 and 60) Seated in a gro0we 186 
(Fig. 60) extending longitudinally of the guide 
bar 179 and transversely of the slitS 18? (Fig. 42) 
therein, the ends of the stop rod 185 being 
mounted in the left-hand Side frame 52 and the 
partition 53, respectively, (See FigS. 8, -4) . 
The stop rod passes through arcuate slotS 188 · 

formed in the toothed forward ends 189 (Figs. 
5. and 6) of the actuators 1.5, the upper end 
walls of the slots resting upon the stop rod 185 
when^ the actuators are in their home positions. 
The stop rod, by contact, with the lower end walls 
of the slots 188, limits the adWance of the actua 
tors, except the units actuator, to nine incre 
'ments of movement, in machines arranged ac 
cordirng to the decimal notation. 
|Headed fasternings 190 (H'ig., 53) may retain 

the stop rod 185 in itS seat, in a manner like 
that in which the croSS rod 1'f8. is held in place. 

Restoring SpringS 191 (EfigS. 4-6, 1 and 23) 135 
connected at their forward ends to ears 192 orm 
the respective actuators 175, and anchored at 
their rear ends to a, plate 198 (FigS. 5 and 6) ora · 
the base of the machine, return the actuators to, 
and yieldingly retain them in, their normal or 14b 

80 

85 

95 

30 

35 

'home positionS. 
| Hach actuator is · equipped with a plurality of 

Series of Contact members, of Which one Series 
only will be considered at this time, namely, that 
Series comprising, convenieratly, the aligned rear 145 
ends or tails 194 of the actuators 175. ~ 
As the indexing field of value-representing 

elements '{T advances' step by step, under control 
of the escapement mechanism, as heretofore ex 
plained, the Set elementS are positioned. Succes-15 
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SiWely in the plaxes of the SucceSSiwe c0ntact 
memberS 194 of the actuators, until the com 
plete amount. Set up by the depreSSion of the 
proper keyS 54 is represented by corresponding 
Set eierrentS '7'7.. 

Conveniently (FigS. 5, 6, 33, 55 and 56) each 
indiWidual actuator 175 may be considered as 
COmprising an adding rack 189 and contact men 
ber 194, lying in the Same plane and forming Op 
posed arcS of a Single circle, the adjacent ends 
Of the rack and contact member being united 

* by a connecting bar radially offset outwardly and 
occupying the arc of a larger circle, to . afford 
clearance for the lower ends of the idle Walue 
representing element 77 in the indexing ca*= 
riage. ? 
In many well-known machines on the market, 

' the setting of the walue-representing elements i 
followed by an operation of the main driWin 
mechanism, whereupon, in adding operationS, the 
actuators corresponding denominationally With 
the Set elements, adwarace until differeratia.dly ar'- 
rested by such set elements, the totalizer being 
then engaged with the actuatorS, after Which the 
advanced actuators are restored to their normal 
positions, thereby registering on their corre 
Sponding denominational totalizer WheelS the 
amount represented by the Set elementS. 
And it is obvious that the partS heretofore de 

Scribed might be made to function in a Similar 
1113.101631', 
But I hawe chosen to illustrate the invention 

applied to a machine wherein the Set elements 
'7', instead of acting as Stops to arrest driweh 
actuators, operate upon the actuatorS according* 
to the walues of the digits compoSing the armount, 
to adwance Such actuatorS differentially, accord 
ing to the values set up, or as wiewed from an 
other angle, to engage the actuators whth meanS 
which advances them through excursionS corre 
sponding in length with Such wralueS. 
And as one means to accomplish thiS reSult I 

have contrived the mechanism now to be de 
Scribed. 

Mding drize ?72échtditiSfra 

A Standard 200 (FigS. 1-4) projectS upWardly 
from the right-hand corner of the base 5{l con 
wenient to the hand of the operator and carrieS 
a boss 201 projecting outwardly at an angle there 
to. The boss is longitudinally 'bored to form a 
bearing for a Shaft 202 which paSSeS at an angle 
through an aligned bearing in the Standard, the 
outer end of the shaft being equipped with a-crank 
203 or other manually Operable dewice, a bewel 
gear 204 (Figs. 3 and 4) being fast. On the inner 
end of the Shaft, in constant mesh with a Similar 
bevel gear 205 fast on a main drive Shaft 206 ex 
tending across the machine at a point nearly mid 
way of the front and rear ends, and journaled in ? 
bearings in the side frames 51, 52, the partitéon 
53 being cut away, as shown in Fig. 22, to afford 
clearance for the main drive Shaft. 
A bracket 207 supportS the inner end of the 

c|rank handle shaft 202, to afford rigidity and 
hold the bevel gear 204 in mesh with the bewel 
gear 205. 
A link 208 (Figs. 2-4 and 24-26) eccentrically 

pivoted by its forward end at 210 to a désk 209 ?? 
fast on the right-hand end of the main drive Shaft 
206 exteriorly of the right-hand Side frame 51, 
extends rearwardly to connect the disk With the 
depending arm of the right-hand end piece '79 of 
the cradle or index carriage Support, to which 
the link is pivoted at 211. The pivot Stuld 211 
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projects outwardly from the end p?tece 79 through 
an arcuate Slot 212 (H'ig. 2) in the adjacent Side 
frame 51.. ? 

SiKace the ratiO Of the gearS 204, 205 is one tO 
One, the crank Shaft 202, when turned through 
a complete revolution, will turn the main drive 
Shaft 206 and its disk 209 a complete rewolution 
to rock the cradle clockwise from its normal hori 
ZOntal position, during the first half of its cycle, 
and then counter-clockwise back to normal dur 
ing the Second half of its cycle, thereby rocking 
the norrmally wertical index carriage 78 Supported 
on the cradle, backWardly and then forwardly, 
aS ShOWn by a compariSOn Of FigS. 5 and 6, ' or 
24 and 25, through a constant, inwariable arc 
equal to nine incrementS of mowement of the ac 
tuatorS 175 plus an additional step of mowement 
to enable the engagement and disengagement of 
the totalizer 176 relatively to the actuat0rs. 
The step of trawel during which the totalizer is 
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95 
engaged with the actuatorS OccurS at the begin- . 
ning of the first half cycle of rotation of the main 
drive Shaft, and the Step of travel during which 
the totalizer is disengaged from ' the actuators 
occurs at the beginning of the Second half of the 
Cycle of rotation. 
Each of these steps of mowement may be slight 

|ly longer than the steps of mowernment during 
which the actuators are advanced, and retracted. 
In their normal positions, the pivot points 210, 

211 of the link 208 lie in line with the main drive 
Shaft 206 and naturally, they return to Such po 
SitionS at the end of a complete rotation, So that 
the motion of the cradle and "index carriage ac 
celerates from the beginning of their rocking mo 
tion to a point midWay of ther path of oScilla 
tion, and then - decelerates aS they approach the 
distant limit of Such oScillation, at which point 
they come to rest. ? 

Similarly, on their return towards the position 
from which they were rocked, the speed of the 
cradle and index carriage accelerates as they ap 
proach their midway positions, and decelerates 
as they come to rest in their normal horizontal 
and wertical positions, respectively. 
AS a result, the action . of the machine is wery 
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fast, and yet controlled at the limits of oscilla- ' 
tory trayel of the cradle and index carriage. 
. The proportionate leverage is such that a com 
plete rewolution of the main drive shaft 206 will 
rock the index carriage '78 and its cradle or Sup 
port about 90 degrees in clockwise direction (Fig. 
6) and then restore them to the positions from 
which they were rocked. ? 
The diameter of the circle bounded by the 

inner peripheries of the opposite ends 189, 194 of 
the respectiwe actuators is but Slightly greater 
than the diameter of the circle in which the ar 
cuate heads 92, 93 of the.indexing carriage 'i8 lie, 
the two circles being concentric, so that as the · · 
indexing carriage advances step by step into the 
area enchosed by the Series of actuatorS 175, the 
projected ends of the Set elements 77 are posi 
tioned in the planes of the contact members 194 
of the actuatorS. ~ ~ 

Since the center of rotation of the cradle and '' 
index carriage corresponds With the axial center 
about which the arcuate actuatorS 175 turn, it 
is obwious that the index carriage '8, on its clock 
wise oscillation, will advance those walue-repre 
senting elements '7' which have been set or pro 
jected by the keyS 54, against the , aligned con 
tact members 194 of the actuatorS 175.. to differ 
entially rotate Or advance the actuators accord 
ing to the amount represented by the Set ele 

25 

60 



10 

15 

20 

30 

35 

40 

45 

50 

55 

1,979,295 
iments, in conformity with one of the two theories 
of 0peration heretofore referred to. 
The walue-representing elements in each de 

nominational row are arranged in the regular Se 
quence **0'' to *'9'' from front to rear of the index 
carriage or field. ~ 
The elements representing **9'' when set, are 

but one step distant from the contact members 
194 of the actuators 175, opposite which they have 
been positioned by the step-by-Step advance of 
the ̀carriage, in readiness to drive their actuatorS 
rotatively, Soon after the index carriage startS 
to rock and after the totalizer is eragaged with 

· the actuators, whereas the elements representing 
**0', for irastiance, are located ten increments of 
mowement away from the contact members 194 
So that as the carriage arriwes at itS limit of clock 
wise oScillation, at the end of the first half cycle 
of rotation of the main drive Shaft, the Zero-- 
representing elements, if set, will lie against their 
corresponding contact memberS 194 without haw 
ing advanced the actuators. 
From this, it will be seen that any Set element 

will advance idly toWards itS actuator a number 
of steps equal to the difference between the walue 
represented by the set element and **10?? before 
driwing the actuator. 
The machine could be so arranged that the **9?? 

elements, when Set, would start to drive their 
actuatorS aS Soon as the index carriage ' com 
menced itS Clockwise oScillation, were it, not for 

' the fact that, in the • forrn of machine herein il 
lustrated, the totalizers 16 are normally out of 
engagement with their actuators. Hence, time 
must be allowed to engage the totalizers with 
their actuators and to disengage them herefrorm, 
'which is provided by dividing. the carriage oScil 
1ation in each direction, into ten incrementS, dur 
ing the first of which increments the totalizer is 
engaged with the actuators, and during the 
eleventh of which increments, ’ the totalizer is 
disengaged therefrom, Such elewenth increment 
being the first step of the second half of the cycle 
of rotation of the maina driWe Shaft. 

To irasure that the field of walue-representing 
elements shall remain in any of the positions to 
which it; · haS been advanced by the step-by-Step 
escaperment mechanism, while it is being oScil 
lated, , there is · provided an automatic locking 
mechanism, including a wing 215 (FigS.2, 3 and 
24-26) segmental in form, the arc of the periph 
eral edge of the wing being concentric with the 
center about which the indexing carriage and 
its cradle 0Scillate. ~ 
As the indexing carriage adwances toWards the 

left, the lower outer edge of the wing 215 travels 
alongside a horizontal locking bar 216 extending 
between the right-hand side frame 51 and the 
intermediate partition plate 53, in which itS Op 
posite ends are mounted, tranSwerSe groOweS 217 
being formed peripherally in the locking bar and 
spaced apart, according to the length of the StepS 

* through which the indexing carriage advances, 
that is to say, the distances between the SucceS 
sive groowes 217 correspond to the distances be 
ween the contact faces of the SucceSSiWe eScape 
ment stops 111, and hence the wing lies ira align 
ment, with a transverse groove in any position to 
which the indexing carriage is adjusted or fed ira 
its longitudinal travel. ? ^ 
AS the indexing carriage and itS Support Start 

to oscillate, the lower outer end of the wing 215 
enters that transwerSe gro0we 217 OppoSite which 

15 
` it has been positioned, and thereby locks the in 
dexing carriage 'f8 . against longitudinal mowe 
ment during the oscillatory travel of the carriage. 
The arcuate edge of the wing 215 is of Such ex 

tent; aS to maintain itS engagement with the Walls 
of the grooweS 217 throughout nearly the entire 
0Scillatory mowement of the indexing carriage, 
the lower outer end of the wing being withdrawn 
from the groowe just as the indexing carriage or 
field of elements returns to the wertical position 
from which it has been rocked, and such restora 
tion of the carriage to itS wertical position occurs 
as the main driwe shaft 206 is completing its cycle 
of Totation. '' • 

The connection between the driving disk 209 
and the end plate 79 of the cradle or index car 
riage Support is So arranged that when the main 
drive Shaft 206 haS completed half a, rotatigon, 
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the link 208 will die diametrically acroSS the disk, ~ 
as shown in Fig. 25, at which time the indexing 
carriage '78 will have been rocked to its limit of 
trawel farthest from the wertical, the cradle and 
indexing carriage being returned to the positions 
from which they were rocked_during the second 
half of the stroke of the main drive Shaft. 
By So arranging that the pivotal points 210 and 

211 of the link 208 Shall be in line with the center 
of the disk 209, as shown in Fig. 24, the link acts 
as a, lock to arrest the cradle in itS normal hori 
zontal position and also its limit of travel from 
the vertical and prevent overthrow thereof and 
of the indexing carriage at each limit of itS mowe 
ment. 

Tt will be understood that the escaperment 
mecharaism, including the rmotor Spring 114, the 
escapement, stops 111, and the stop-displacing 
member 136 (Figs. 18-20) , together with itS rock 
ing rod 133 and bell crank 132 (Fig: 9) all oScil 
late with the cradle or index carriage Support; On 
which they are mounted, the forwardly projecting 
arm of the escapermerat beld crarak 132 trawersing 
ara arc about the projection 131 of the link 129, 
and returning to its normal position with the 
cradle and indexing carriage. The projection 181 
is Substantially co-axial with the center ' of rota 
tion of the indexing carriage. ^ 
The locking bar 216 is provided with an addi 

tional set of locking grooves 218 (FigS. 3 and 4) 
with which the locking 'wing or member 215 co 
acts during Subtraction operations, as Will be 
more fully explained hereinafter. 

The mechanism for restoring the indexing car 
riage to its starting position preparatory to Set 
ting up a new amount, although the last function 

next, explained, as it; can be more easily under 
stood in view of the immediately preceding de 
Scriptions. . ~ - 

Reference has been made to the escapernent 
Spring or motor 114 (Figs. 3, 4, 17-19) which ad 
wances the indexing carriage or field of elements 
'78 endwise step by step as determined by the corm-- 
trol of the escapement stopS 111 through the man 
ually operable rnamipulative dewices 54. 
The advancing ranotor 114 de-energizes progres 

Siwely as the indexing carriage i8 advances from 
itS startting position. On the right, and becomes 
progreSSiwely stronger as the indexing carriage 
returns to its starting position. 

Heretrofore, it, has been considered Sufficient to 
pro wide a return motor superior in energy to the 
maximum energy exerted by the advancing mo 
tor, but as the indexing carriage adWances differ 
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' in the cycle of operatiora of the machine, will be 
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entially depending upon the number of denom 
inational places in the amount set.up, it was re 
turned at different Speeds, and ofttimes necessi 
tated the prowision of an elaborate cushioning or 
Shock-abSorbing mechanism · to prevent damage 
and injury to the parts. 

I have contrived a means to return the field of 
walue-representing elements '8 to its starting po 

· Sition, which means automatically accommodates 
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itSelf ) to the differential adwance of Such field, 
that is to Say, the returning means operates to 
restore the' field of elements at an ewen, constant, 
Speed irrespective of the extent of advance of 
Such field and of the progressive resistance pro 
wided by the energization of the advancing motor 
aS the field restores to itS Starting position. 
In effecting this result, the manually operable 

carriage-return arrn or member 157 ? (FigS. 2, 
27-29 and 31) conveniently lends itself for use 1n 
the automatic restoration of the carriage, and a 
further economy of parts is effected by uti1*Zing 
the OScillatory carriage Support or cradle to store 
energy in the carriage return motor. 
AS one means to accomplish these ends, there is 

provided a Spring-tensioning or motor energiZ 
ing arm 220 (FigS. 2, 22, 24-28 and 30) , pivotally 
mounted at its rear end on the right-hand trun 
mion 82 of the cradle or rocking Support for the 
field of elements 78. The energiz'ng arm extends 
forwardly, Ower and beyOnd the front, rail 81, and 
a, depending link 222 connects the free end of the 
arm with an operating lever 223 extending at 
right, angles to the energiZing arrn 220, and piw 
oted at 224 to the bracket 159 on the fulcrum 
block_63. One end of a counter-balanc'ng car 
riage return Spring or motor 225 is connected 
to the energizing arm 220, the opposite end of the 
Spring being anchored to a stud 226 projecting 
from the right-side frame 51, the counter-balanc 
ing return Spring operating to yieldingly hold 
the energizing arm down against the front, rail 
81 and maintain the operating lewer 223 in its low 

' ermost position. 
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This counter-balancing Spring 225, in the nor 
mal idle position of the machine, iS under Suffi 
cient tension to about counter-balance the ten 
sion of the carriage-advancing Spring 114 when 
the latter is fully energized, but with the partS in 
Such positions, the counter-balancing Spring has 
no effect on the traveling field 'f8, due to the dis 
connection of the operating lever 223 from the 
projection 229 on the return arm 157. 

Conveniently, the free end of the energiz'ng 
arm' 220 is bent downwardly at Such an angle 
where the link 222 connects therewith, as to in 
part a Substantially wertical pull and thrust on 
the link and the operating lewer, as the energiz'ng 
arm is rocked upwardly and doWraWardly, respec 
tively. ~ ? 8 ~ '' • 

The operating lever 223 has a loOSe connection 
with its headed pivot Stud 224 (F'igS. 4 and 31) 

’ which · permits the operating lewer a limited 
amount of lateral or skew play at its free end, 

" and it will be noted that the pivotal connection 
227 · between the upper end of the link 222 and 
the energizing arm 220 lies at right angles to the 
pivotal connection 228 between the lower end of 
the link and the operating lewer, to permit later 
al play of the operating lewer. 

'The operating lewer 223 and the manually-con 
trollable carriage return rnermber 15't rock in Sub 
stantially parallel planes, the operating lewer ex 
tending across the rear face of the enlarged foot; 
of the carriage return member at a point adja 
cent a roll or projection 229 on the foot. 
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The free end of the operating lewer 223 ter 

minates in a beak 230 (FigS. 29 and 31) adapted 
to co-act with the front and rear sides, respec 
tively, of a Substantially wertical , guide bar 231?? 
fastened to and project.ng from the inner face 
of the right-hand Side frame 51.. ~ 
A depending Switch finger 232 (FigS. 22, 30 

and 31).iS pivoted at 233 to the inner face of the 
.right-hand Side frame 51 Slightly in advance of 
the guide bar 281, the lower end of the switch fin 
ger being rearWardly inclined' and of sufficient 
length to extend across the lower end of the guide 
bar and past the plane of the rear face of Such 
bar. A Spring 234 connected to the upper end of 
the SW.tch finger, presses the lower inclined' end 
thereof against the lower end of the guide bar. 
A Similar Switch finger 235 arranged reversely 

to the Switch finger 232, is pivoted at ..236 to the 
inner face of the right-side frame 51 slightly be 
hind the rear side of the guide bar 281, the switch 
finger 235 extending upWardly behind the guide 
bar 231 and being inclined forwardly at its free 
end to, extend acroSS the upper end of the guide 
bar and project past the plane of the front side 
thereof. A Spring 237 presses the inclined free 
end of the finger against the upper end of the 
guide bar, and the body portions of the reversed 
SWitch fingers 232 and 235 are located sufficient 
ly apart from the guide bar 231 to enable the 
beak 230 of the operating lewer to pass between 
the Sides of the guide bar and 
SWitch fingerS. 
With the partS in their normal home positionS,' 

the index carriage-return spring 225 holds the 
energizing arn 220 down upon the front rail 81, 
and the energizing arm, through its link · con 
nection 222 with the operating lever 223, holds 
the latter in lowered position. 

lt. Will be remembered that' the free .. end of the 
Operating leWer 228 is afforded a limited forward 
and backward lateral play, and as the operating 
leWer, When in its lowered position, lies within 
the range of action of the - foremost spring 
pressed Switch finger 232, the inclined free end 
of the finger forces the beak of the operating 
iewer rearwardly so that the beak lies in line 
With the rear Side" of the guide bar 231 near its 
lower end, to hold the operating iewer out of 
alignment, with the projection 229 (Fig., 4) on the 
carriage return member 157. ? 

· By maintaining the operating lewer 223 nor 
mally out of line with the projection 229, the lewer 
is prewented from interfering with the carriage 
return member 157 which may lie at either limit 
of its travel, and is at such times, operable by 
the correction key 146, as heretofore explained. 
When the carriage is in its starting position, 

prior to depression of any numeral key 54, the 
adWancing motor Spring 114 is fully energized and 
is holding the abutment 119 (FigS. 12, 14, 16 and 
18-20) of the carriage 'f8 against the lip 116 Of 
the first, of " the Series of effectiwe escapement 
stopS 111.. ~ 

The numeral keys 54, when depressed, position 
the corresponding walue-representing elements 
T'7, and displace the escapement stopS 111 Suc 
ceSSiwely, to enable the carriage-advancing spring 
114 to feed the carriage step by step towards the 
left to an extent equal to the number of denomi 
nations in the amount Set up, after which the 
main drive Shaft 206 is rotated through a com 
plete cycle to rock the, horizontal cradle and the 
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Wertical indexing carriage, first clockwise, and · 
then counter-clockwise (Figs. 5 and 6), through 
an arc of constant extent. 15b 
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AS the cradle rockS clockwise Öut of itS nor 

mal horizontal position, its front rail 81 preSSeS 
against the lower edge of the energiZing arma 220, 
and rocks the latter upwardly, (See Fig. 25) , ten 
sioning the counter-balancing Spring or main 
return motor 225, 2and through the link commec 
tion 222, Swinging the operating leWer 228 up 
wardly, the free end or beak 230 of the operating 
lever wiping along the rear side of the guide bar 
231 until, as the end of the clockwise travel is 
reached, the beak 230 escapes past the upper end 
of the guide bar 281, whereupon the rear Switch 
finger 235, which has been forced backWardly 
against the tension of its spring 23' by the beak 
230 as it approached the upper end of the guide 
bar and wiped along the inclined end of the 
switch finger, operates to Switch or shift; the op 
erating lever forwardly until it, lies in line With 
the front, face of the guide bar 231, (See Fig. 28) 
and overhangs the projection 229 on the foot of 
the carriage-restoring member 15'. 
The Sweep of the operating lever, under control 

of the energizing arm 220 is Sufficient to locate 
it, above the projection 229, in any position which 
Such projection may occupy, aS a result of the 
differential advance of the indexing carriage, for ? 
instance. 
As the cradle returns counter-clockwise to itS 

normal horizontal position on the Second half 
cycle of rotation of the main drive Shaft, itS 
front rail 81 releases the energizing arm 220 and 
operating lever 223 to the action of the counter 
balancing spring or return motor 225, Which 
draws the energizing arm downwardly, follow - 
ing the front rai1 81, and rocking the Operating 
lever 223 downwardly to cause the latter to pick 
up the projection 229 on the carriage-restoring 
member 15'' and rock the member clockwise (FiB. 
28) until the stud or roll 160, mounted on the 
upper free end of the carriage-restoring member 
collides with the segmental return plate 161 of 
the indexing carriage. 
When an amount has been Set up in the index 

ing field T8, the carriage-restoring member 15' 
will contact, with Such return plate 161 at Some 
time prior to the compietion of the last half of 
the return stroke of the main drive Shaft, and 
hence, prior to the complete_return of the index 
ing field to its vertical plane, at which point the 
locking wing 215 is disengaged from the grooWed 
locking bar 216. 

Obviously, the maximum energy stored in the 
counter-balancing spring 225 increaSeS by the 
lifting action of the rocking cradle on the en 
ergizing arm 220 during the first half-rotation 
of the nain drive shaft 206, and decrea.SeS prO? 
portionately during the Second half-rotation of 
the main drive shaft as the energizing arm re 
turns towards its normal position, uratil the en 
ergizing arm is arrested by contact of the car 
riage-return member 157 with the return plate 
161 Ora the carriage. 
So long as the locking wing maintains itS en 

gagement with the locking bar, the carriage re 
turn member 157, operating lewer 223 and en--> 
ergizing arm 220 remain in the positionS in which 
they were arrested at the time of collision of the 
carriage-return member with the Segmental re 
turn plate 161, and as a reSult the energy remain 
ing at such time in the counter-balancing Spring 
225 in exceSS of its normal energy, is conserwed 
for use in returning the carriage to and past itS 
starting position. 

It will be understood that if the amount set 
up at the beginning of the operation exhausted 

17 
the capacity of the field of elements, the latter ? 
will have advanced to its farthest p0Sition to the 
left, and the energy of the advancing motor 114 
wil1 be at its minimum. Tn Such event, the car 
riage-return member 157 will collide with the 
return plate 161 of the field of elementS early in 
the Second half of the rotation of the main driWe 
Shaft 206, at a time when the counter-balancing 
motor 225 is energized to itS maximum effectiwe 
power, and aS SoOra as the locking Wimg 215 re 
|lea.Ses itself from the locking bar 216, at the 
time When the main drive Shaft is completing itS 
cycle, the counter-balancing motor is free to 
draw the energiZing arm 220 and operating lewer 
223 doWnwardly, preSSing the lewer against the 
projection 229 0n the carriage-restoring member 
157 to rock the restoring member clockwise to 
WardS itS Starting p0Sition, and return the field of 
elementS to and Slightly past itS starting posi-- 
tion. 
At the beginning of Such return, the counter 

balancing motor 225 is Superior to the relaxed 
advancing motor 114, and iS capable, under some 
conditions, of restoring the carriage to and past 
itS Starting point by its inherent power. 
In SO doing, however, the counter-balancing 

motor must owercome the frictional resistance of 
fered by contact of the Set elements ',' with the 
curwed reSetting bar 169, and the opposition of 
the Spring detentS 102 in paSSing ower the carms 
105 on the Walue-representing elements, and the 
Similar frictional resistance offered by the es 
capement Stop reSetting Shoe 165 (Figs. 11-16, 
19 and 20) in reSetting the escaperment stops 111, 
aS well as the friction between the indexing car 
riage and itS cradle, and the increasing energy 
Stored in the adWancing motor 114 as the carriage 
travels to the right. 
Tn rapid operations of the machine, during 

Which the energy of the courater-balaracing motor 
iS quickly applied to the carriage-restoring mem 
ber 157, experience has shown that it is possible 
to impart Sufficient momentum to the indexing 
carriage 'f8 to return it from its more advanced 
pOSitionS to itS starting position, but in slow op 
erationS of the machine, when the carriage has 
been advanced a comparatively Short " distance 
the counter-balancing Spring alone cannot be al 
WayS relied upon to restore the carriage to Start ing position. 

It Will be noted that the carriage feed or ad 
wancing-Spring or motor 114 and the counter 
balancing Spring or motor 225 are in opposition 
So that a.S the carriage returnS, the tension of the 
feed Spring 114 increaSes as the tension of the 
counter-balancing Spring 225 decreases, and if 
no further prowision is made, there will be a ma 
terial Slowing up or deceleration of Speed of the 
carriage on Such return. 
Were this result avoided by prowiding a much 

Stronger Spring in place of the counter-balanc 
ing Spring 225, to owercome the feed Spring when 
the latter is under its greatest tension, then the 
application of the power of Such stronger Spring 
to the index carriage at a time when the car 
riage has been fully advanced, With a consequent 
loSS of energy by the feed Spring, Would result 
in returning the carriage at an unreasonable 
Speed. 
In other words, the advance of the carriage or 

field of elements 'f8 to the extreme end of its 
travel result.S in the de-energiZation of the feed 
motor 114 to itS minimum. If at Such time, the 
power of an inherently stronger counter-balanc 
ing motor, at its maximum, Should be Suddenly ! 
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applied to , the carriage to return the latter to 
itS Startting position, the carriage would be re 
turned at wery high speed, and the provision of 
a buffer or cushioning dewice therefor, Would be 
imperative. ~ ' 

I have deemed it a better plan to ' provide a 
compensating or auxiliary Spring or motor, aS 
Sociated with the counter-balancing motor 225 
in Such manner that it will be energized propor 

| tionally to the extent of advance of the indexing 
carriage, and will Supplemerat the counter-ball 
ancing motor in effecting the return of the in 
dexing carriage at a Substantially constant or 
even, speed irrespective of the extent of advance 
of such carriage. 
To this end, I conveniently attach one end of a 

Spring motor 238 (Figs. 2-4 and 24-28) to the 
pivot 211, connecting the rear end of the drive link 
208 and the depending arm of the right-hand end 
piece 'f9 of the cradle or carriage support, the re 
maining end of the spring being connected to the 
energizing arm 220." The compensating spring 
notOr': 238. is normally : under some tension, but 
Since the axis of rotation of the end piece 'f9 and 
of the energizing arm * 220 is the same, it is evi 
dent that no additional energy is stored in the 
compensating motor' as long as the carriage sup 
port and the energizing arm turn simultaneously 
in the Same direction around their common pivot 
82.. ~ 

This condition obtains upon an idle operation 
of the main drive shaft 206, with the indexing car 
riage in its starting position, during which idle 
operation, the driving disk 209 rocks the carriage 
Support, including the end piece 79 and front rail 
81-1forwardly and backwardly through a fixed arc 
'about the center 82, and the front rail simulta 
neously raises and lowers the energizing arm 220 
about the same center to tension the counter-bal 
ancing.spring 225, but without further tensioning 

. the compensating spring 238, since its ends mowe 
together .first in one direction and then in the 
other, ~ • 

.. ''. In effective operations, however, it will be. re= 
membered that the energizing arm 220 is arrested 
on its return, due to the locking engagement of 

' the wing 215 and the locking bar 216, in one or 
another of its partially raised positions accord 
ing to the position to which the indexing car 

| riage has been advanced, the main drive shaft; 
206 thereafter completing itS cycle of mowement, 
to return the carriage_support, including the end 
piece 79 and front rail 81, to its normal horizon 
tal position, and the carriage 78 to its wertical 
position, arid it is not until the carriage is con 
pleting such return to the wertical that the lock 
ing wing 215 disengages · from the locking bar 
216 to free the counter-balancing spring for op 
eration. The wing 215, therefore, constitutes a 
means for timing the return of the carriage to oc 
cur after the machine has completed its 'other' 
functions. 
The length of time during which the energiz 

ing arm 220 remainS Suspended in its partially 
returned position waries with the distance through 
which the carriage has advanced, and determines 
the · degree of energy deweloped in the compen- · 
Sating motor 238, which is additionally tensioned 
proportionally to the advance of the carriage, as 
a, result of the arrest of the energizing arm. 220. 
Thus, as the end piece.79 with its stud 211 con 

tinues its uninterrupted return rearwardly, from 
the position shown in Fig. 25 to the position 
shown in Fig. 26, not withstanding the arrest of 

' the energizing arm 220, the compensating spring 
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238 is , progressively energized more or less de 
pending upon the point in its return at which the 
energizing arm (to which the opposite end of the 
compensating:spring is fastened) is arrested. 

It therefore resultS, that, as soon as the locking 
Wing 215 disengages itself from the locking bar 
216, the energy remaining in the counter-bal-. 
ancing motor 225 is Supplemented by the energy 
accumulated in the compensating motor 238, to 
return the indexing carriage to and past its start 
ing position. ^ • '' 

In SO doing, the energy of the counter-balanc 
ing and compensating motors is exerted upon the 
Operating lewer 223 which, it will be remembered, 
is shifted ower by the rear Switch finger 235 to 
the front Side of the guide bar 231 when at the 
upper end of its stroke, the beak 230 of the oper 
ating lever riding down between the front side of 
the guide bar and the forward switch finger 282 
to maintain the contact of the operating lever 
With ̂ the projection 229 on. the carriage return 
member 157 until the latter has restored the car 
riage past itS starting position, at which time, 
the beak 230 has descended to a point; below the 
lower end of the guide bar 231, and has wiped 
along the inclined lower end of the forwardswitch 
finger to force the .. latter counter-clockwise 
against the tension of its spring 234. As soon as 
the beak 230 clears the lower end of the guide and 
retaining bar 281, the Switch finger 232 shifts the 
operating lever 223 rearwardly to disengage it 
from the projection 229 on the · carriage. return 
member 157 and position the beak in line with the 
rear Side of the guide bar preparatory to another 
Operation of the machine. 

Inmediately that the carriage restoring mem 
ber 157, is reliewed of the tension of the motors 
225 and 238, upon the disengagement of the oper 
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ating lever 223 from the projection 229 of the ' 
carriage return lewer 15, the carriage advancing 
notOr 114 asserts itself to draw the index carriage · 
to the left until the carriage is arrested by con 
tact of its abutiment 119 (Figs... 12, 14, 16, 18 and 
19) with the first of the Series of replaced escape 
merat stops 111.. ~ ~ 

The compensating motor 238 shown, is of such 
nature that its energy decreases as the index car 
riage restores to its starting position, and to re 
duce the rate of Such loSS to the minimum, the 
terminals of the compensating Spring are located 
on opposite sides of the center 82 .about which 
Such terminals rock in the operation of the na 
chine. ?. '' 
The arrest of the energizing arm 220 at any 

point; intormediate its limits of mowerment; while 
the pivot); poirat 21 continutes its rea.rward travel 
results in energizing the compensating Spring 238 
and in positioning it more nearly diametrically 
of the center' 82.. x 

In other words, during an 
of the imachine, the upper end of the compensat 
ing Spring remains Stationary upon the arrest of 
the tensioning arm 220, while the lower end is be 
ing carried rearwardly by the uninterrupted re 
turn of the carriage Support. * • 
This mowement of, the lower end of the 

compensating Spring not only tensions the Spring, 
but also brings it closer to the center' 82.. 

It will be understood that the more nearly the 
ends of the compensating Spring 238 and the 
center 82 are brought into alignment, the leSS 
effective is the power exerted by the comperasat 
ing spring on the energizing arm 220 when the 
latter is free to operate. 

effective operation 
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these three points, the greater will be the power' 
exerted by the spring. ~ 

It appears, therefore, that the compensating 
Spring 288, haWing been tensioned aS explained, 
and positioned towards the axis of the energiZ 
ing arm 220, will exert itS nrainimum energy at 
the beginning of the return of the carriage when 
the counter-balancing Spring 225 ' is strongest. 
AS the carriage continueS itS return with a con 
Sequent decrea:Se in power of the c0unter-bal 
ancing Spring and increa.Se in power of the ad- ' 
wancing Spring 114, the Spring 238 compensate$ 
therefor, because of the fact that the upper end 
of the compensating Spring mowes with the en 
ergizing arm which shifts the point of applica 
tion of power of the Spring away from the center 
82, until finally at the end of the return mowe 
ment of the carriage, when the advancing Spring 
114 iS at maximum tension and the counter-bal 
ancing Spring 225 at minimum tension, the com 
pensating Spring will be exerting nearly its max 
imum power notwithstanding Some loSS of 
Strength. ~ 

The arrangement, and relation of the three 
SpringS 114, 225 and 238 is such that a Substan 
tially uniform return Speed of the carriage is 
Secured by regulating the eraergy of the two car 
riage return SpringS 225 and 238 in proper pro 
portion to the increase in tension or energy of 
the advancing Spring 114. 
The energy normally residing in the counter 

balancing Spring 225 and the compensating 
Spring 238 iS Sufficient to Owercome the energy 
of the carriage advancing Spring 114, when the 
partS are in their home positionS. 

F'ault Stroke ?mechadraisma ? 

Since the . Operating leWer 223 is one of the 
last elements to complete its traWel, it is con 
Vermient to place the full Stroke mechanism un 
der control of Such lewer, in the following man 
ine]]' : 

The tooth 241 (F'igS. 22, 24-26 and 31) of a 
dog 242 piwoted at 243 to the inner face of the 
right-hand Side frame 51 is adapted to co-act 
With a Shoulder, 244 formed on a disk 245 fast 
t0 and turning With the main drive Shaft 206. 
Normally the beak 230 of the operating lever 

223 reStS On the rearWardly extending tail 246 
of the full Stroke dog 242 when the machine is 
idle, to retain the tooth 241 of the dog disen 
gaged from the locking shoulder 244 of the disk 
245, the tooth lying in position to take over the 
Shoulder when the parts are in their normal 
pOSitions. '' 
The main drive Shaft 206, on Starting to rotate, 

first turns the disk 245 to remove the shoulder 
from proxipmity to the dog, and thereafter, as 
the rail 81 of the carriage Support or cradle rocks 
upWardly and liftS the energizing arm 220 and 
Operating lever 223, the latter releases the dog 
to the action of a Spring 247 which draws the 
tooth of the dog into contact with the circular 
periphery of the locking disk 245 in readiness to 
engage the Shoulder 244 and prevent a succeed 
ing Operation of the machine until the parts have 
returned to normal as a result of the preceding 
Operation. 
Should the main drive Shaft 206 be operated 

SO rapidly as to **beat out'' the return of the 
Spring-actuated indexing carriage to its starting 
pOSition, the locking shoulder 244 of the full stroke 
disk 245 will contact the locking tooth 241 and 
preWent a Succeeding operation of the main drive 

shaft, prior to the arrival of the operating lever 
223 in its normal lowered position. ? 
The operating lewer returns to itS normal posi 

tion, when the index carriage has been complete 
|ly returned, and again depreSSeS the tail 246 of 
the dog to withdraw the tooth 241 from the lock 
ing disk 245 and thus free the machine for an 
other operation. The tail 246 is of Sufficient; 
length to enable the operating lewer to maintain 
contact therewith in either its forward or rear 
ward positions. ~ 

Attention is directed to the fact, that the re 
turn of the indexing carriage is effected by Spring 
action and may continue past the time of com 
pletion of a rotation of the main drive Shaft. 
The adwantage thus' obtained is that the entire 

Secorad half of the cycle of operation of the ma 
chine can be dewoted to the performance of the 
carrying or transfer operation, aS will be referred 
to hereinafter. 
The main drive Shaft 206 is rotatable in but one 

direction o;nly, thereby, differing from many ma 
chines of the prior art, the main drive Shafts of 
which are turned in one direction when perform-- 
ing addition, and in the reverse direction when 
perforning Subtraction. 
To prewent any attempt to rewerSely turn the 

main drive Shaft 206 from itS starting point, 
there is prOwided a detent, 248 (FigS. 2 and 24-26) 
piwoted at 249 to the outer face of the right-hand 
Side frame 51, the free end of which detent, is 
preSSed by a Spring 250 into a cam notch 251 
formed in the periphery of the driving disk 209 
faSt, on the outer end of the main drive Shaft. 
With the partS in normal position, the free end 
of the deterat lies in the notch 251 of the disk. 

Rotatiora of the main drive Shaft, counter-clock 
WiSe (Fig. 2) CauSeS the disk 209 to carn the determt 
out of the notch, but any attempt to turn the 
main driwe shaft clockwise will be obstructed by 
contact of the detent with the abrupt wall of the 
notch 251.. 

It will be recollected that, in the particular 
form of mechanism Selected to illustrate this in 
Wention, the main drive Shaft 206, during the 
first half of itS cycle, rocks the cradle or index.- 
ing carriage Support, clockwise through a con 
stant arc of ten increments to press the Set or 
projected walue-representing elements ''| mount 
ed in the advanced indexing carriage, against; 
the rear contact members 194 of those actuatorS 
175 corresponding denominationally with the Set 
elementS, and, according to the first theory of 
operation, advance Such actuators respectively 
through the number of increments corresponding 
to the walues of the individual Set elements. The 
actuatorS are advanced aga'nst the tensionS of 
their individual return SpringS 191 (FigS. 3-5, 17 
and 23) . 
The main drive Shaft, on the Second half of 

itS cycle, rockS the carriage Support, and index.- 
ing carriage back to the positions from which 
they were Swung, thereby withdrawing the pro 
jected or Set elements from the coratact mem 
bers 194 to enable the spr'ng 191 to restore the 
advanced actuators 15 to their normal positions 
preparatory to another operation of the machine. 
The actuators, on their advance, turn their 

corresponding totalizer wheels 176 to register 
thereon the amount, Set up int the field of ele 
ments. The totalizer Wheels being normally dis 
engaged from the actuator meanS now to be ex-- 
plained, is operated by the main drive Shaft 206 
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aS it starts the first half of its cycle of opera? 
tion, to engage the totalizer ' wheels with their 
actuatorS, Such means being operable as the main 
drive Shaft; starts the second half of its cycle, to 
permit the "totalizer wheels to disengage from 
their actuatorS. '; ^ 

'The totalizer commonly comprises a plurality 
of totalizer wheels - 176 (Frigs, 1, 3, 5, 6, 23 and 
85-48) journaled for independent; rotation on a 
totalizer Shaft 255, which is itself supported for 
rotation at itS opposite ends in the cheek pieces 
256 of a, rocking totalizer frame, comprising Such 
cheek pieces and a tie bar 257 (FigS. 5 and 6)', 
extending between and rigidly connecting the 
cheek pieceS at points below the totalizer shaft. 
255. · • 

An ear' 258 at the upper rear end of the left 
hand cheek piece ..256 is pivotally mounted on . 
the reduced left-hand end 259 of a guide rod 260 
mounted in the left-hand side 262 of a totalizer 
carriage, the guide rod extending · between the 
Sides 261, 262 (Big. 35) of Such totalizer car 
riage. A similar ear 258 at the upper rear end 
of the right-hand cheek piece 256 is pivoted on 
a lag Screw 263 connecting the right-hand side 
261 of the totalizer carriage with •the guide rod 
260, the pivotal connections of the cheek pieces 
enabling the rocking frame Supporting the total 
izer wheels to swing back, and forth relatively 
to the totalizer carriage in the operation of en 
gaging the totalizer wheels with and disengag 
ing them from the actuatorS 115. , " 
The totalizer shaft 255 projects through arcu.- 

ate apertures (Fig. 1) in the sides 261, 262 of the 
totalizer carriage and extends. Some distance be 
yond the sides of the totalizer carriage, both 
ends of the Shaft; being prowided with twirders 
or finger wheels 264 (igS. 1 and 3) for use ira 
clearing the totalizer or resetting it to Zero, as 
explained hereinafter. ^ 

'The totalizer wheels are all alike and will be 
described in connection with the drawingS illus 

. trating the indicator wheels 500, 501 which pos 
Sess ̀ many features identical with the totalizer 
wheels. ~ • ^ 

One ' convenient form of indicator' wheel, is 
illustrated in detail in FigS.36-38, both inclusive, 
which wiews also serve to illustrate certain .fea 
tures of the totalizer wheels, Fig. "39 being in 
cluded to bring out certain structure of the total 
izer wheels not found in the indicator wheels. 
Referring to the totalizer, each wheel includes a, 
circular rim bearing the proper indicia, as a Se-' 
ries of equidistant numbers from **0'' to **9° ex 
tending around the periphery thereof, if the ma 
chine is designed for working problems accord 
ing to the decimal system. 
The inner periphery of the rim carries an an 

nular fdange 265, located near one edge of the 
rim and · mounted upon a peripheral Shoulder' 

` ' 266 of a disk 26t, the hub 268 of which is jour 

65 
naled on the totalizer shaft 255. 
The right-hand face of the disk 26t may lie 

flush with the right-hand edge of the rin, the left 
hand edge · of the rim ' extending past the plane 
of the left-hand face of the disk body 267 and? 

| co-acting with the left-hand end of the hub 268 
70 

5 

to form an annular chamber housing a corre 
Spondingly shaped colled Spring 269. A friction · 
latch, as a stud 270 (Fig. 36), paSSes through a 
1raddal aperture in the left; end of the hub 268, 
the spring 269 pressing against the head or outer 
end of the stud to yieldingly hold the inner point 
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ed end of the Stud in any one of a number of 
equidistant seats 271 formed about the periphery 
of the totalizer Shaft 255. 
The number of seats corresponds with the nurn 

ber of cardinal irategers, arranged equidistantly 
around the rim of the wheel; in this instance, 
ten, the seats lying in the Same radial lines with 
the cardinal integers on the rim of the wheel. A 
plurality of friction studs 270 nmay be employed, 
as indicated in Fig.36. 
A retaining ring 22 mounted on , the extreme. 

left-hand end of the hub cooperates with the · 
disk 267 to hold the annular spring against lat 
eral displacemerat. '' · · 
A term-toothed pinion 273 (See also FigS. 5, 6, 

35, 42 and 48) nounted ora the reduced right:- 
hand end of the wheel hub 268 is in constant 
mesh with the corresponding intermediate gear 
274 'of a series of gears journalled on a croSS" rod 
275 seated in a longitudinally extending groowe 
276 (FigS. 5, 6, 42 and 48) formed in the upper 
edge of the tie bar 25, such bar being transwersely 
slitted along itS upper edge, aS at 2'', to accom= 
modate the , respective intermediate gears and 
hold them in spaced relation, the slits interSecting 100 

80 

95 ?? 

| the 'groOwe 276.' • 
The ends of the cross rod 275 are rigidly mount= 

ed in the opposite cheek pieces 256 of the totalizer 
frame, and fastening means 2'i8 (Fig.3), pasSing 
through the cross rod and into the tie bar 25, '105 
may be provided to Secure the cross rod in place. 

I preferably form separate denominational 
rows of seats 271 for the inner ends of the friction 
latches 270 of each. totalizer wheel, the ends of 
which seats merge into the peripheral face of 110 
the shaft, as shown ira RigS. 38 and 39. The 
aranular Springs 269 press the latches into the 
deepest parts of the Seats, which tends to pre 
went shifting of the wheels axially of the shaft. 
A spacing collar 279 (Fig. 35) on the totalizer 115 
shaft; 255, between the right-hand cheek piece' 
256 and the units wheel, and a bracket 280 pro 
jecting upwardly from the tie bar 25 and hooking 
over the totalizer Shaft; 255 in contact with the 
left-hand end of the hub 268 of the wheel of 120 
highest denomination, positively maintain the 
wheels against .axial movement and retain the 
pinions 273 .thereof inline with the intermediate 
gears 24. ~ 

|Totutieer engaging and disengaging mechanism 
The intermediate gears 274 are automatically 

engaged with and disengaged from the actuatorS 
15 at the proper times, at each operation of the 
machine, under control of the main driwe shaft; 
206, the left-hand end of which projects beyond 
the left-hand side frame 52 of the machine, as 

125 

130 

best shown in FigS. 4, 54 and 60, and carries a, 
· quick-acting can 284.with which contacts a* roll, 
285. on one arm of a lewer 286 pivoted at 28 to 
the outer face of the left-hand side frame and 
bifurcated t; 288 to embrace the tie bar 25 
of the rocking totalizer frame, which frame pro-- 
jects to the left of the left-hand side 52 of the 
Imachine. A Spring 289 cOranected to the opposite 
arm of the totalizer engaging lever 286 yieldingly 
holds the roll 285 in contact with f*he cam 284 at 
all times. ^ 
A restorirag Spring 290- connected to the left-- 

hand cheek piece 256 and the left-hand side 262 of 
the totalizer carriage tends to hold the totalizer 
rocking frame at one limit of its rocking move 
ment, with the intermediate gears 274 disengaged 
from the actuators 175. • ?? - 
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1,979,295 
the main drive Shaft; 206, as it starts its cycle of 

operation, rockS the indexing carriage '78 idly 
through its first, increment of mowement, during 
which, the totalizer-engaging cam.284 turns, forc 
ing the roll 285 on the totalizer-engaging lewer 
286 to ride up the abrupt face of the cam from 
the low point, to the high point thereof, to there 
by rock the lewer 286 counter-clockwise (Fig. 54) 
and Swing the totalizer frame, against the tension 
of itS disengaging Spring 290, towards the actu 
atorS 15 which are still in their norrmal positions 
at this time, to mesh the intermediate gears 274 
therewith. 

IDuring the remaining nine increments of mowe 
ment of the main driwe Shaft, on the first half 
cycle of operation of the main drive Shaft, the 
high dWeld portion of the cam 284 WipeS past, the 
roll 285 of the "totalizer-engaging lewer 286 to 
maintain the latter in shifted position with the 
interrnediate gears 24 in mesh · with the actu 
atorS 1T5, which advance according to the amount 
Set up on the keyboard and turn their correspond 
ing intermediate gears and totalizer Wheels to 
register Such amount thereon. 
During the first increment of the Second half 

cycle of rotation of the main drive Shaft 206, the 
totalizer-engaging cam 284 presentS itS opposite 
abrupt face to the roll 285, which quickly rideS 
down Such face to the low point of the cam, re 
leasing the totalizer-engaging lewer 286 to the 
action of itS Spring 289 which returns the lewer 
to its normal position. At the Same time, the 
totalizer frame restoring Spring 290 aSSisted by 
the Spring 289 rocks the totalizer frame counter 
clockwise (Fig. 54) to disengage the 
gears 24 from the actuatorS. 
1'otath?a?er dh?gma?mag dmgd dtcéatator detaining ?maech 

ditisfii 
To prewent the possibility of a partial return 

of the adwarnced actuators during the first; incre 
ment of the Second half rotatiora of the maira drive 
Shaft, which might; cause a rewerSe rotation of 
the corresponding totalizer wheels through one 
or more steps, resulting in an erroneouS accumu 
|lation, there is prowided meanS to detain the actu 
8ators temporarily in the positionS to Which they 
have been advanced, and to lock all the actuatorS 
until the disengagement of the intermediate gears 
274 therefrom is completed, Such meanS also con 
weniently operating through · the actuatorS to 
properly align the totalizer wheels 176 to display 
the proper numerals at the reading line. 
To these ends, the main drive Shaft, 206 (FigS. 

4-6 and 23) , at a point adjacent, the inner face 
of the left-hand machine Side frame 52, carries 
an aligner-operating cam 294 hawing a Single 
node 295. One arrm 296 of an aligner bail 29', 
the arms of which arepiwoted at 298 to the inner 
face of the left-hand machine side frame and to 
the left-hand face of the partition plate 53, re 
spectively, bears a forwardly extending offset 299 
on which is mounted a roll 300. A Spring 301 
8attached at one end to the aligner bail 29', 
presses the roll 300 against the operating cam 294, 
the node 295 of which cam iS So positioned rela 
tively to the high portion of the totalizer-engag 
ing cam 284, that as the descending face of the 
cam 284 is brought, opposite the roller 285 of the · 
totalizer-engaging lewer 286, the node contacts 
the roll 300 of the aligner bail 297 and quickly 
rockS the latter into engagement, with the teeth 
189 of the actuators 175, before the latter can 
retract, ~ 

intermediate' 

21 
The node 295 is of Such extent, as to maintain 

the aligraing baid effectiwe during the time neces 
Sary to diSengage the intermediate gearS 274 from 
the teeth 189 of the actuatorS 15, after which 
the node escapes past; the roll 300, thereby free 
ing the aligning bail 29' to the action of itS Spring 
801 Which irmamediately withdraWS the aligning 
bail to itS idle position, to enable the actuatorS 
1'5 to return counter-clockwise (Fig. 6) to their 
normal idle positions. 
The aligning bail 297 is of Sufficient length to 

engage the whole set of actuators, and is equipped 
along its effective edge with an angular rib 302 
adapted to fit snugly in the throats between adja• 
cent; teeth 189 to align the actuators in position, 
and through the actuators, center the totalizer 
wheels 16 relatively to the reading line. 

O?)er-froéationa prepenter 
'The iradexing carriage 'i8 is minounted to Oscill 

late with the cradle, which latter is directly 
driwen from the maina Shaft 206 by the disk 209 
and link 208, and as a result the projected or Set; 
elementS '7', mounted in the indexing carriage, 
directly advance the corresponding actuatorS 175 
which rotate the totalizer wheels 176 througha 
aragular distances corresponding to the values 
Set up. ~ 

'The totalizer wheels 176 rotate ora their Shaft; 
255, their frictiona latches 270 riding out of and 
into the Successive Seats 267 in the shaft. 
Because of the direct, drive connection between 

the main shaft; and the index carriage, it might 
occur that in rapid operations of the machine, the 
momentum irmparted to the actuators 175 and by 
them communicated to the totalizer wheels 16 
Would cause the latter to ower-rotate, when add 
ing digits less than 9, and the engagement of 
the aligner rib 302 with the actuators would force 
the totalizer wheels or certain of them ahead to 
cOrnplete the Step, thereby resulting in an incor 
rect, registration. 

In the present construction the length of the 
SlotS 188 in the forward ends of the actuators 15 
may be Such that When the actuators adwarnce 
nine StepS, the lower end walls of the'slots abut 
the limit rod 185 to prevent, farther advance of 
the actuators. ^- ~ 

HeretOfore, many machines have depended 
upon detents timed to engage the totalizer wheels 
at the-end of the driving stroke of the actuators 
to preWent; the momentum stored in the wheels 
from causing an ower-rotation of the wheels upon 
the disengagement of the wheels and actuators, 
but since, in rapidly Successiwe operations, the 
wheels are hardly brought to rest before they are 
again turned on the Succeeding operations, the 
timing of the ower-rotation detents must be very 
close. 

Rather than depend upon means directly era - 1; 
gaging the totalizer wheels to prevent ower-rota 
tion thereof, I have considered it better to apply 
Such ower-rotation preventing mechanism direct 
ly to the cause of Such ower-rotation, namely, 
the actuatOrS thermselves, and as one Such means 
I have contrived a wery simple, strong and posi 
tiWely operating mechanism which is certain in 
itS action and not readily liable to become out 
of order. ~ 

To these ends, the tail of each actuator 175 is 
provided with a convexly arcuate rack 305 (Figs. 
3-6, 22, 23, 33, 34 and 53) , the lower ends of which 
lie just out of mesh with a series of over-rotation 
preventing pinions 306 fast, with each other and 
With a.Shaft.307 journaled at its opposite ends in 
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22 
the left side frame 52 and the intermediate par 
tition plate 53, respectiWely. ^ 
A Wide .. driwe gear 308 (RigS. 3 and 4) fast 0a 

the ower-rotation preventing shaft 307 near itS 
left-hand end, is in constanti mesh with an arcu 
'ate driwe rack 309 fixedly Secured to the left; end 
piece 79 of the rocking cradle or indexing carriage 
Support. The tranSwerSe guide .. bar 181 for the 
rear contact members 194 of the actuators may 
be cut away, as at 310 (FigS. 3 and 4) to afford 
clearance for the upper free end of the drive 
Track 309.. 

'. As a result of this arrangement, the ower-rota 
tion preventing pinions 306 are turned first in 
'one direction and then in the other, coinciden 
tally with the oscillations of the indexing carriage 
'8, carrying the walue-representing elementS ''. 

! Preferably, the pinions 306 have ten teeth and 
are driven through a complete revolution in one 
direction during the first half cycle of rotation' of 
the main drive .. sh?ft, and then returned to nor 
mal position on the Second half cycle. 

Obwiously, the main drive Shaft 206, as it StartS 
to operate, commences to tilt the horizontal 
cradle to rock the indexing carriage and Simul 
taneously, causes the driwing rack 309, in mesh 
with the drive gear 308, to turn the ower-rotation 
preventing shaft 307 with its pinions 306 counter 
'clockwise (FigS. 5 and 23), 

It will be recalled that the main driWe Shaft; 
206, the carriage Support; or cradle, and the index 
ing carriage '78 advance idly one increment of 
movement, to afford time in which to mesh the 
'totalizer 176 with the actuators 175 prior to the 
advance of the latter. · · 
Assuming the indexing carriage to have ad 

.wanced towards the left one or more steps, aS a 
result of the setting up of an armount by the Selec 
.tion.and projection of the walue-representing ele 
ments ''7, such elements, 'as they start the ad 
`wance of their actuators, due to the rocking of 
the carriage, cause the ower-rotation preventing 

| rackS 305 to immediately engage their reSpective 
' ower-rotation preventing pinions 306, all of which 
are at that time in motion. 

Since the ower-rotation preventing pinions only 
rotate nine increments of mowement in addition 
to the first idle increment of mowernerat, the ac 
tuators can advance but nine steps as a maxi= 
mum, in adding operations according to the deci 

.. mal system, but in wiew of the arrangement of "the 
value-representing elementS disclosed, that is, 
from **9° to ·**0” reading from; rear to front, 
or counter-clockwise (FigS. 2 and 5) that actua 
tor 15 which lies opposite a projected Set element 
'77 representing **6?', for example, is not advanced 
by Such set element, until after the latter haS 
completed four of - its ten increments of move 
ment and is starting on itS fifth step ~ of mowe 
ment. . ~ ^ ~ 

Since any set element only advances ten in 
crements in all, and the particular element under" 
discussion has idly traversed four. of Such ten 
increments, it can only pick up and drive itS cor 
responding actuator through the remaining · Six 
increments, normally. 
Assuming, however, that the projected element, 

by reason of speedy operation of the machine, 
imparts a smart blow to its .actuator Sufficient, 
in the absence of any ower-rotation prewenter, to 
advance the actuator and itS engaged totalizer 
wheel at an unusual rate or speed ahead of the 
set element, such action is restrained in the preS 
ent instance by the connection of the drive rack 
309 with the universal ower-rotation preventing 
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shaft 307 and its pinions 306, which precludes any 
attempt of any of the actuators to advance ahead 
of the others and maintainS Such advance uni 
form for all of the actuators which are being ad 
Wanced. • 

AS the digits in the wast majority of amountS Set 
up will wary in Walue, ' reSulting in a diWerSe or 
Scattered arrangement of the Set elementS in 

80 

the field, those set elements represerating ? the 
higher digits being closer' .. to their contact mem 
bers 194 than the Set elementS representing digits 
of lower value, it will be clear that the corre 
Sponding actuators will be usually engaged With 
their ower-rotation preventing pinions 306 , at 
warious'times during the clockwise (Fig. 5) travel 
of the field' of elements, but in no instance, even 
with the registration of , a single digit only, can 
the actuator'' advance ahead of its corresponding 
Set element, because of the driwing connection 
between the main shaft, the field of elements and 
the over-rotation preventing shaft 307 and pin 
ionS 306. ~ * ~ 

Of course, those denominational actuators 15 
which are not advanced into engagement With 
their ower-rotation preventing pinions 306 re 
main idle. ? 

Up .. to the point; at, which the ower-rotation 
preverating means just explained, Was referred to, 
the description of the operation of the machine 
proceeded on the theory that the set walue-rep 
resenting elements, when rocked clockwise from 
their positions shown in Fig. 5 to the positions 
shown in Fig. 6, constituted the means for ad 
wancing their corresponding actuators 175 against 
the tensions of the' indiwidual return SpringS 191, 
and for rotating the totalizer wheels 16. 
, Also that the withdraWal of the Set elements 
'T from the contact tails 194 of the advanced ac 
tuatorS 175, as the field of elementS is rocked back 
from the position shown in Fig. 6 to the normal 11 
wertical position shown in Fig. 5, enables the tern 
sioned Springs 191 to return the advanced actu 
ators counter-clockwise to their normal posi 
tions of rest. ^ 
And this theory of operation still obtains if the 120 

connection between the shaft 30 and the main 
drive shaft is omitted, since the Springs 191 
might well be of sufficient strength_to turn the 
ower-rotation preventing shaft; 80 through the 
advanced actuators 175, in the retirement of Such 12 
actuatorS. ? ' * ~ 

However, the presenceof theconnection 308,309 
between the ower-rotation shaft 307 and the main 
drive shaft; places the Work of advancing and 
returning the active actuators 175 upon the main 180 
drive shaft which traverses a single complete cycle 
at each operation of the machine, and through 
its connections with the cradle or indexing car 
riage support 'i9, 80 and 81, rocks the latter and 
the drive rack 309 and'ower-rotation preventing i3 
shaft 30 simultaneously through a fixed path 
of travel. ? 
Tn wiew of such fixed path of movement of the 

ower-rotation preventing Shaft and the pinions 
306 fast thereon, it is necessary, in order to effect 140 
the differential advancement of the actuators, to · ' 
arrange to effect the connection between the ac 
tuators and the pinions at ̂  different; times in the 
operation of the machine, the actuators, as they 
are driven forwardly by the pinions 306, operat- 14° 
ing to tension, the return Springs · 19, which 
SpringS co-act with the pinions 306 to retire the 
actuators and to insure the disengagement of the 
actuators from the pinions to restore the actua 
tors to their normal home positions. 
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Therefore, in a machine equipped with a syn 

chronized driving means for the independently 
Operable actuatorS, capable of advancing and re 
turning the actuators through fixed extents, it is 
only neceSSary when registering amounts on the 
totalizer, to prowide means to connect the ac 
tuatorS and their driving means at wariable pre 
determined pointS in the excursion of the driv 
ing means, according to the distances through 
which it is desired to advance the actuators. 
To this end the Set elements '' in the clock 

wise travel of the field "8, strike the contact 
members 194 and advance the corresponding ac 
tuatorS into engagement with their pinions 306 
against, the tensions of the individual springS 191.. 

'The Set elements '' may be considered merely 
aS SelectorS for engaging those actuators which 
are to become effective, with the ower-rotation 
preWenting pinionS 306, these pinions thereafter 
Serwing to adWance the actuators warying extents 
according to the '' denominational walues of the 
respectiwe keyS 54 depreSSed and the correspond 
ing elementS Set to actiWe position. 
This wieW. of the imWention is supported by the 

fact that the · ower-rotation preWenting pinions 
306 rotate term Steps counter-clockwise, looking 
from the right, and then tem stepS back to their 
original positions, at each operation of the ma 
chine, and Simultaneously with the field of ele 
meratS. 
The set elementS '7't are made aS light as pos 

Sible to reduce the weight of the machine, and are Supported in light_material. 
As a result, neither the set elements nor their 

Support are adapted to Withstand a considerable 
strain, and Should they encounter unusual resist 
ance during their Operation, due, it might be, to 
Some accidental condition which blockS the ad 
wance of one or more actuators 1T5, the elementS 
corresponding to Such actuators would be liable 
to be bent out of position, if not, broken off. 
Such bending Would prewent the free Sliding 

movement of the elements in the upper and lower' 
|heads 92, 98, and prevent, the return of the Set 
elements to their : normal idle positions, which 
Would result in locking up the machine, and Warp 
ing of the carriage '78. 
The presence of the pinion 306 and connected 

mechanism, with which the actuatorS are engaged 
by the Set elements, not Oraly preventS ower-rum 
ning of the actuators, but has the further object 
of governing or controlling the Speed of advance 
of all of the actuators Synchronously and uni 
formly, corresponding to the speed of rotation of 
the nain drive Shaft with which the shaft; 30' 
and pinions 306 fast thereom are pOSitiWely con 
nected for Operation. 
Thus, though the actuators engage their pim 

ions 306 at different intervals in the operation 
of the machine, once they are engaged, the rackS 
all advance at the same uniform Speed. 

Furthermore, the pinions 306 and Shaft 30', 
because of their positive connection with the 
main dri we shaft 206, relieve the Set elements '' 
from the possibility of having to withstand any 
unusual Strain due to the failure of the actuatorS 
to adwance freely, from any cause, Since the re 
Sistance of the actuators would be opposed by the 
main drive shaft through the pinionS 306, which 
would either owercome the resistance or by sloW 
ing up the operation, would adwise the operator 
of its development. Resistance might be occa 
Sioned by the presence of dirt, rust, or gummy 
lubricant in the slots of the guide bars 179, 180 
and 181, for instance, 

23 
It will be noted that the Shaft 307 and pinions 

306 tie up the operated actuators in a group, 
Which group is composed of different actuators 
at each Operation of the machine, unless they be 
repeat operations. 
The direct connection between the pinions 306 

and drive shaft 206 constitutes a more powerful 
drive for the actuatorS 175, than the Set ele 
ments '. 
ASSuming. an element 77 representing **9'' to 

haWe been Set and the main drive Shaft, 206 to 
be Operated, the field of elements will be rocked 
One step idly to bring the Set element, just in front 
of the contact member 194 of its actuator, and 
Simultaneously, the corresponding ower-rotation 
preventing gears 306 will be turned through the 
first of their ten steps. 
The Set element ''' at the outSet of its second 

Step of adWance, Will engage its actuator 175 with 
the corresponding ower-rotation preventing pin 
ion 306 Which also turns on its second step coin 
cidentally with the advance of the Set element 
and takes the work of advancing the actuator 
through the first of its nine steps of mowement. 
Continued rotation of , the ower-rotation pre 

Wenting pinion 306 will now advance the actuator, 
Whether the Set element presses against the con 
tact member 194 thereof or not. In fact, the set 
element '''t could be restored to normal after ef 
fecting the engagement of its actuator 175 with 
the ower-rotation preventing pinion without af 
fecting in the slightest, the registration on the 
totalizer of the digit set up. 
At the beginning of the second half or return 

cycle of Operation of the main drive Shaft, it will 
be recalled that at the commencement of the first 
of the ten steps of Such return, the aligner bar 
297, 302 (FigS. 5 and 6) is engaged with the teeth 
189 of the actuator racks 175 to delay return 
mowement of the latter until the intermediate 
gears 274 of the totalizer can be disengaged from 
the actuators. · 

However, the drive rack 309 for the over-rota 
tion prewenter is preferably in Snug mesh with its 
driWe gear' 308 arad must turn the ower-rotation 
preventing shaft 30't and itS pinions 306 through 
Such first, step of return. ^ 
To prevent straining the parts at this point 

in the Öperation of the machine, which might 
otherwise result from turming the ower-rotation 
preventing pinionS 306 engaged with the actu 
ators, while Such actuators are locked by the 
aligner bail, T arrange for a slight, play between 
the pinions 306 and the ower-rotation preventing 
racks 305, it being understood that the engage 
rnerat of the aligner bail 297 with the actuators 
is but momentary, the angular rib 302 being so 
formed relatively to the teeth 189 of the actuators 
as to enable the actuatorS to start their return as 
the bail disengages from the actuators. 

Posit?pe qtrrest of the SeÉ elements at the enad 
of their adapdface 

Reference has heretOfore been made to the 
fact, that the driWe link 208 and driwe disk 209 
absolutely determine the limits of Oscillatory 
travel of the horizontal cradle or carriage Sup 
port, and the Wertical indexing carriage 8 
mounted thereon, the extent of such travel, of 
course, being Substantially twice the radial dis 
tance between the pivotal point 210 of the link 
and disk, and the axis of the disk, but to insure 
the arrest of the cradle and carriage at the end 
of the first half cycle of rotation of the main drive 
Shaft 206 and disk 209, there is prowided a stop 
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24 
311 (Fig. 23) projecting laterally inwardly from 
the left-hand side frame 52 of . the machine to 
a point corresponding with the end of the clock 
wise path of the drive rack 309 for the ower-rota 
tion preverating Shaft; 30, against Which Stop 
the rack arm strikes to positively prevent ower 
throw of the parts, in case of looserness due to 
wear, for 'example, 

x * Adding operatioma 

From the foregoing, the method of and meanS 
" for effecting the registration of amounts on the 
totalizer will be fairly understood, it being neces 
sary merely to set up the armount in the field of 
value-representing elements ''t by -depressing the 
corresponding keys 54 in the order in which the 
numerals of the amount are arranged from high 
est to lowest denomination, , after which the 
main drive shaft 206 is given a single complete 
rotation.: • • 

The keys 54, by their depression, Set the desired 
value-representing elements one by one and trip 
the escapement mechanism, whereby the index? 
ing carriage 78 advances step by step to the left 
to position the set elements in line with the con 
tact members 194 'of the corresponding actuatorS. 
. The main drive shaft during the first half 
cycle of its rotatiora, engages the totalizer with 
the actuators prior to the advance of the latter, 
and thereafter oscillates the carriage Support and 
index carriage towards and from the actuators, 
aradi drives: the ower-rotation preventier. Refer= 
ring to Figs. 24-30, as the indexing carriage rockS 
towards the actuators, the carriage · Support Or 
cradle energizes the counter-balancing carriage ? 
return spring 225 by raising the energizing arm 
220 with its link. 222 and operating lever '223 
through a · constant arc of travel, and · as the 
carriage and its support, return to the positionS 
from which they were rocked, the operating lewer 
restores until arrested by contact with the pro? 
jection 229 on the carriage return member 157 

, when such return member has been arrested by 
its collision with the contact plate 161 of the 
index carriage. ~ ~ ^ 

During the remainder of the Second half of 
the cycle of operation of the main drive Shaft, 
the compensating spring 238 is energized in the 
manner heretofore explained, and just as the Car 
riage and its support have arrived at their werti 
cal and horizontal positions, respectively, While 
the main drive shaft is completing itS cycle of 
operation, the locking wing 215 releases the car= 
riage to the action of the counter-balancing and 
compensating " Springs which immediately act 
upon the energizing arm to rock the operating 
lever 223 to its lowest position, the operating 
1ever in turn, rocking the carriage-restoring 
member 157 to cause it to return the indexing 
carriage to and a little past itS starting point. 
As the operating lever arrives_at_itS lowest 

position, the switch finger 232 shifts the operat 
ing lever rearwardly to disengage it from the pro= 
jection 229 on the carriage-restoring member, 
so that the latter may float; back to its opposite 
lin:t of travel as , the carriage advances during 
the setting up of the next amount, unobstructed 
by the operating lever. x x 

Repedí or” ?matttt?ptgríng ?mechdfaisina 
Tt frequently occurs that the operator desireS 

to enter the same amount two or more timeS Suc 
cessively on the totalizer, and to obviate the ne= 
cessity of again depresSing the Same, keys, as on 
the previous operation, to "Set up · the ''amount in 
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the field of walue-representing devices 'f', it is 
corawenient to provide means to disable the car 
rage-restoring mechanism, thereby enabling the 
operator to turn the main drive shaft continul-- 
ously through the number of cycles correspond 
ing to the number · of · times he desires to add 
the particular amount represented by the Set ele 
ments 77, Such Set elements being returned · t0 
normall only by the restoration, of the carriage 
to its starting position. 

Obviously, multiplication of an amount may be 
effected by the method of repeated addition, as 
hereinafter referred to. , • ~ 

As one means to condition the machine for re- : 
peat; operations, there is provided a key lewer 356 
(Figs, 1, 2 and 4) piwotally mounted at 357 on the 

80 

85 

90 

` right-hand subframe 5ff of the keyboard, the up 
per arm of which key lewer projects through a 
slot 358 (Fig. 1) in the keyboard to lie in proximi 
ty to the keys 54 and to the right thereof for ease 
and rapidity of Operation. x 

'The lower arrm of the repeat or multiplying key · 
1ewer 356 is pivoted at 359 (Fig. 2) to the for 
ward end of a link 360, the rear end of which is 
pivoted at 361 (Figs.'' 27 and 28) to the depending 
arn 862 of a bail 363, the arms of which are jour 
naled on a transwerSe rod. 364 lying aboWe and 
parallel with the base 50 of the machine. The in- ' 
ner end of the transwerSe rod364 is rigidly mount 
ed in a forwardly projecting lip 365 struck from 
the · fixed bracket 159, the rod being supported 
intermediate, its ends by a forwardly extending 
fiange 366 of the bracket, which fiange, together · 
with a set collar 367 on the free end of the rod 
364.. confine the bat between them. 
The remaining arm 368 of the bail projects up- . 

wardly alongside and normally out of the de 
Scending path of trawel of the operating lewer 223 
(see Fig. 22) for the carriage-restoring member ' 
157, the arm being of Sufficient; length to extend 115 
upwardly to or a little past the ' upper limit of 
tra.wel of the operating lewer. ^ ~ 
When it is desired to repeat the addition of an 

annount, Set up in the field of Walue-representing 
elements.77, the operator rocks the key lever 356 120 
rearwardly to draw the link 360 forwardly and '' 
rock the bail 363 clockwise . (Fig. 22) thereby in 
troducing the upwardly extending arm 368 of the 
bail across the return path of the operating le 
wer, and alongside the path followed by the oper 
ating lever as it is raised to its highest, limit of 
travel in positiontng the 'lewer abowe , the projec 
tion', 229 on the carriage-restoring nember. '' 

It will be recalled that, in the ordinary opera 
tion of the machine, the operating lewer 223 at the 
upper end of its travel clears the upper end of a 
guide bar 231" behind which it is held on itS up= 
stroke, whereupon a spring-pressed Switch finger 
235 snaps the lewer laterally forward across the ' 
end of the guide bar to position the lewer ower 139 
the projection 229 on the carriage-restoring mem 
ber, the lever contacting Such projection on its 
return stroke, in the operation of shifting the in 
dex carriage back to its starting position. 

Positioning the restraining arm 368.of the bail É40 
363 alongside the path of the operating lewer on 
its upstroke, blocks the lateral shifting of the op 
erating lever at the upper end of its stroke, so that 
on the continued operation of the machine, the 
operating lewer retraces its patha followed on the 1 
upstroke behind the guidebar 231 and escapes the 
projection 229. ^ · · 
As a result, the carriage return Springs or m0-- ' 

tors are idly tensioned and relaxed, the carriage- 0 
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restoring member 157 is not operated, and the in 
dexing carriage with itS projected elements 'l7 re 
mains in the position to which it, advanced on the 
preWiouS Setting up of the amount. 

Hence, the operator need only rotate the main 
drive Shaft through another cycle to again effect, 
the entry of the same amount into the totalizer. 
The operating lever 223 releases the latch 242 

a.S it, returnS to itS starting position to enable such 
coratinued rotation of the maira drive shaft. 
A Spring latch 369 (FigS. 2 and 4) pivoted at 30 

to the Subframe 57 of the keyboard is provided 
at itS free end with a pair of spaced recesSes to fit 
ower an extenScn of the pivot Stud 359 at, the 
lower end of the key lever 356 to hold the latter 
in either of its set positions. A Spring 371 presses 
the latch intO contact, with the stud 359.. 

In adding and calculating machines, the carry 
Or transfer mechanism for transferring **one'' to 
the totalizer wheel of next higher order as often 
aS the capacity of the wheel of next lower order 
iS exceeded, constitutes an important feature. 
The mechanism utilized in the present invern 

tion to perforhra this result is of the independent * 
actuator type, Simply and strongly designed for 
acctlirate and certain operation, and not, iikely to 
get Out of order. ~ 
To this end each carrying unit includes a, nor 

mally ineffective transfeff; pawl operable upon the 
wheel of higher denomination, a combined guide 
and positioning means for the transfer pawl, a, 
switch member controlled by the wheel of next; 
lower order, and a transmitting element actu 
ated by the Switch member and operable upon 
the means . Which guides the transfer pawl to 
cause it to shift the pawl to effective position. 

Corelated therewith are means to releasably 
retain the pawl-guiding means in either of the po 
Sitions to which it may be shifted, and means to 
successively operate or drive the transfer pawls 
from the lowest to the highest denomination. 

'The pawl guide is pivotally supported in a 
nowel manner, and ways retain the guide in itS 
predetermined path of travel. 

AlS0 the paWil guide, transmitting member, and 
Switch member are aSSembled for relative nowe 
rnermt. 
In Operatiorm, the wheel of higher dernomination 

automatically restores the transfer paWl to its 
normal ineffective position as the pawl advances 
Such wheel, and in SO doing, resets the pawl guide, 
together with the filoating transmitting rmember' ̀ 
and the Switch rmember to their normaal positions 
preparatory to the next carrying Operatiora. 

Referring to the dra,wings (F'igS. 5, 6, 35, 40-51 
and '2) , it will be seem that, the carrying mecha 
nism is mounted on the totalizer carriage just ira 
advance of the totalizer wheels 16, thaere being, as 
usual, a carrying urait for eacha totalizer wheel 
except, that of lowest denominatiora, which effects 
the **carry?' on the wheel of raext, higher denomina)- 
tion, the carrying units being similar in constru{3- 
tion. 
A forwardly tilted brace bar 315 (FigS. 3, 5, 6, 

42, 43 and 52) extends across the totalizer car-- 
riage directly in advance of the totalizer wheels 
176, itS ends being Supported in the opposite sides 
261 and 262 of the totalizer carriage. 

For · convenience of rºmaraufacture and assembly, 
the brace bar is preferably made of two pieces, as 
indicated by the cross-section lines in Figs. 42 and 
43, but it will be referred to as a single bar. 
Spaced in front of and at a Somewhat lower plane 
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than the brace bar 315, is located a transverse rail 
316, angular in croSS Section and hawing its ends 
alSO mounted in the Sides 261 and 262 of the 
totalizer carriage. The rail 316, as a whole, lies 
parallel With the brace bar 315, one flange of the 
rail lying at right angles to the owerhanging for 
ward face of the brace ban'. 
A rearWardly inclined beam 31't located werti 

cally below the brace bar 315 and at right, angles 
thereto, extends between the sides 261, 262 of the 
totalizer carriage to which its opposite ends are 
Secured. 
The brace bar, rail and beam occupy a, some 

what triangular relation and support between 
them the transfer pawls, the individual guide and 
positioning members for the pawls, and the trans 
mitting members through which the pa.wls are 
brought to their effective positions. 
To these ends, the upper rearwardly inclined 

face of the beam 317, as best shown in Fig., 44, is 
longitudinally. groowed, as at 318, to form a Seat 
for a cro$s rod 819 (FigS. 40-43) Suitably Secured 
therein against mowement and hawing itS ends 
projecting into apertures formed in the opposite 
Sides 261, 262 of the totalizer carriage (FigS. 1 
and 2) . . 

Transwerse slots 320 (See Fig. 49) along the 
lower edge of the beam 31't interSect the groowe 
818 in the beam and accormmodate transfer pa.wi 
Supporting bell crarakS 321 journaled intermediate 
their ends on the crOSS rod 319. The upper arrms 
of the beld cranks terminate in fighgers 322 (H'igS. 
42, 43 and 62) Owerlying the rear edge of the raid 
816, with which Such fingerS normally contact to 
limit the counter-clockwise tra.wel of the bell 
cranks under the influence of their restoring 
Springs 323. The outer ends of the Springs 323 
are anch0red t0 Spaced lips 824 Struck up from the 
lower projecting edge of a cower plate 325 Super 
pOSed upOrm and Secured to the inclined frOrat, face 
of the beam, the upper edge of the cower plate 
being slotted as shown in Fig. 23, to correspond 
with the slots 320 in the lower edge of the bearn. 
Transfer pawls 326 pivoted at their forward 

ends at 32T to the upper arms of the respective 
bell cranks 321, extend upWardly and rearwardly 
through traruSwerSe slotS 328 (See FigS. 23, 42, ..43 
and 52} formed in the lower edge of the brace bar 
315, into proximity to the pinions 23 of the tota1 
izer wheels 1'i6. The free ends of the pawls ter 
nimate in heads ha.wing an abrupt Working face 
329 (H'igS. 42, 43, and 52) adapted to preSS against 
the fiank of a, tooth of the piniora 2'3 0 advance 
its corresponding totalizer wheel 1"l6 one Step, the 
lower edge of the head being chamfered aS at 330, 
tO form a, camming surface against whaich the 
Succeeding tooth of the pinion operates as the 
working face 329 presses against the preceding 
t0oth, for a purpose Soon to be explained. '' 

Normally, the restOring SpringS 828 maintain 
the transfer paWls 326 withdrawn from the pin 
ions 273 to prevent interference therewith as the 
1atter are turned by the actuators 1.5, or are reset; 
to Zero, 
The lower arms of the transfer pawl-carrying 

bell cranks 321 project, below the beam 317 into 
the orbitS of a, Series of raditial carms 331, 832 (FigS. 
4-6) Spirally arranged about, and turning with, 
that portion of the main Shaft 206 extending be 
tween the left side frame 52 of the machine and 
the partition plate 53, whereby the camS SucceS 
sively contact the respective bell crankS 321 of 
progressively higher denominations or anti-fric 
tion rolls333 thereora, to actuate the transfer pa.wls 
321 fron lowest to highest denomination, one after 
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the other in regular order. The series of radial 
camS 381,382 extend only part way round the 
main · drive Shaft, So as to become effective only 
after. the disengagement of the totalizer , wheels 
and actuators. .. ' ~~ ? 

During the second half cycle of each operation 
of the machine, the radial cams.331,382 rock the 
bell cranks 321. clockwise to cause them to project; 
their transfer pawls 326 rearWardly towards the 
totalizer pinions 278, and to prevent such action 
from effecting an undesired advance of the total 

, izer wheels' when no carrying action is required, 

16 

· tween the brace bar 315 and the rail 316 

`20 ?? 

there is provided a series of guide and positioning 
members 334, one for each transfer pawl, Such 
members each comprising a rocking plate of an 
irregular rectangular shape, arranged closely ad 
jacent; itS transfer paWl 326 and Supported be 

at right; 
angles theretto. ` ~ ? { ^ 

The guide and positioning members 334, near 
what may be termed their upper forward corners 
(FigS. 43, 43,4T, 48 and 52) are each prowided 
with an',undercut > or dowe-tailed recess '.335 to 

| embrace and pivot upon the rear edge of the 
25 
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angular rall 316, the opposed owerhanging for 
ward face of the brace bar 315 being transwerSely. ~ 
groowed, as at 336, to form ways in which the 
irregularly contoured rear edges of the respec 
tive guide and positioning members are accom 
modated, to maintain the.guide members in their 
wertical planes. ? ? 

A pair of spaced studs.or projections 337 ex 
tending laterally from the left side of each guide 
and positioning membe? 334 embrace the neck of 
the transfer pawl 326 with which the member 

' is associated, to control the position of the latter 
relatively to its totalizer pinion 273 and to guide 
the pawl in its reciprocation. '' · · - ' · 

. The upper edge of each guide plate 334 is slotted 
as at 338 (FigS. 42, 43, 4, and 52) , to form a rear 
wardly extending pilot 339; on which a cylindri 
cal latch 340 is rotatably mounted. Each latch 
is formed with an axially-extending, round bore 

' to accommodate its pilot and enable the latch to 
slide back and forth thereon. The latch is also 
provided with a peripheral longitudinally-extend 
ing groowe 354 (Fig. T2). The rear end of each 
latch is oppositely beweled, as at 341, and a Spring 
342, encircling the pilot 339 between the abrupt 
front; end of the latch 340 and the end wall of 
the slot 338 in the plate 334, yieldingly forces the 
beveled end of the latch towards the free end of 
the pilot and against an opposed beveled rib 
343 extending longitudinally of the owerhanging 
face of the brace bar 315. The transwerse guide 
ways .336 for the rear edge of the plate extend 
across the beweled rib 343 to · accommodate the 
free ends of the Seweral pilotS 339. · · 
* An offset, 344 in one "wall of the slot, 338 facilli 
tates the assembly of the. latch and Spring on 
the pilot, the latch 340 being rotatable on the 
pilot 339' for assembly and disassembly, when 
manually pushed back against the tension of its 
Spring 342 into register with the offset 344 to 
release the groowe 354 (Fig. '72) from the rear 
wall of the slot 338, Which is normally embraced 
by the latch, as shown in FigS. 23, 42, 43 and 52, . 
to prevent rotation of the latch on its pilot. 
·The foregoing construction enables each of 

the guide and positioning members 334 with their 
guide studs 337, to have a limited rocking mowe 
ment on the rear edge of the angular rail 316 as a · 
fulcrum, the Spring-preSSed latcheS 340 operat-' 
ing to hold the guide and positioning members 
834 in their upper positions; when the lower bevels 

, their reciprocation, pass ower the teeth of the 

* Order has · been rotated by its actuator 175 to 
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of thle,latches lie in contact with the upper bevel 
of the rib 343, at which time, the studs 337 hold 
the transfer paWls 326 at Such an angle relatively ? 
to their totalizer pinions 273 that the pawis, on 

80 
pinions Without , contacting therewith, as shown ? 
in Fig.’ 52, Wherein the transfer pawl is illustrated' 
at the rearmost end of its travel. 
HoWewer, when a totalizer wheel 176 · of lower 

85 
Such extent that upon the next step of mowement : 
the capacity . of the wheel will be exceeded, it is 
neceSSary to arrange for the addition of **1?' on 
the wheel of next higher order on that operation 
during which the capacity of the wheel is ex 
ceeded. ? · ` ' ~ ~ 

To accomplish this result, the totalizer pinions 
2'f8' of the totalizer wheels, are each prowided 
With a trip finger 345 (FigS. 39, 40, 42 and 43) 
comprising, in the present instance, a lateral ex 
tenSion from one of the teeth of the pinion, 
adapted, as the wheel passes from its **9’ to its " 
'0'' position at the reading line, to wipe.ower the 
inclined face of a cam 346, best shown in Figs. 
42 and 43, carried on a switch member or arm 
84, one of which is journaled by one end on 
the cross Shaft 275 alongside each of the inter 
mediate gears 274. '~~ 
The free end of each switch member 347 rests 

looSely upon an extension, 348 (Figs. 42, · 43, 45 
and 46) projecting to the right from a.. transmit 
ting member or slide 349 shiftably mounted in a 
groowe 350 (Fig. 44). formed transversely of the 
upper inclined face of the beam. 31', adjacent 
the guide and positioning member 334 to the left 
of the totalizer wheel of lower order. 
The transmitting members 349 correspond in 

mumber with the number of Switch members 34', ,' 
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and lie to the left of their respective guide, and 
positioning memberS 334 (See Fig. 41) to enable 315 
the extensions 348 of such transmitting members * 
to owerlie and contact; with inclined tails 351 
(FigS. 42, 43 and 47) projecting rearwardly from 
What may be terned the lower right-hand cor 
nerS of their aSSociated . guide and positioning 
members or plates 334, which tails occupy in 
clined slits 352 formed in the upper rear corner 
of the beam 317. " " . ~ ~ . > 
These tranSmitting rmembers are recessed, as 

at 358, (FigS. 42, 48 and . 45) to afford a clearance 
for the cross rod 319, the cover plate 325 oper 
ating to retain the transmitting members in their 
grooves in the cross beam 317. . . • ', 
The bottom edges of the Switch · members 347 

ride back and forth on the lateral extensions 348 
of their" transmitting members 349 as the tota1 
iZer frame is rocked to · mesh , the intermediate 
gears 274 with, and disengage them from the 
teeth' 189 of the actuators 175. · ~ ~ 
ASSume that the parts of the carrying mecha- ? 

nism are in their normal positions (Figs. 5, 6, 23 186 

' 120 

a25 ?? 
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" and 42) wherein the latches 340 contact the up 
per beweled face of the uniwerSal rib 343 to main 
tain their respective guide and positioning mem- \ 
bers 334 in their .. upper positions, so that the 
pairs of studs 337 hold their reciprocating trans- ** 
fer pawls 326 at such angles to the "totalizer pin 
ionS 273 that the paWls, as "they thrust rearward-- 
|ly (Fig. 52) escape the latter. The lateral ex 
tensions ', 348 of the transmitting members or 
Slides 349 lie ower and in contact with the tails 
351 of their respective guide and positioning 
memberS 334, and the free ends. of the Switch 
memberS 347 rest upon the rear faces of such ' ex 

45 

tensions. It will be clear that a trip finger 345 150 
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will wipe over the cam 346 of its co-related Switch 
member, as the corresponding totalizer wheel 
driven by its actuat0r 175, passes from ''9'' to ''0'' 
during the first half cycle of Operation of the 
main drive Shaft 206, to rock the Switch member 
counter-clockwise from the position shown in Fig. 
42 to that Sh0Wn in Fig., 48. ^ •x 
During Such counter-clockwise travel, the 

Switch member' 347 presses against the extension 
348 of the transmitting member 349 to drive the 
transmitting member downwardly in its gr00we 
350. The lateral extension 348, in turn, presSeS 
against, the tail 351 of its associated guide and 
positioning member 334 located opp0Site the pin 
ion 273 of the totalizer wheel of raext, higher de 
nomination, and rocks the guide and positioning 
member clockwise, which, by reason of the con 
trol of the studs 837 ower the transfer paWh” 326, 
Swings the pawl downwardly into line With the 
pinion of such totalizer of higher Order, aS ShoWn 
in Fig., 43. ~ 

'The throw of the guide and positioning mem 
ber 334 and consequently the transfer paWl 326, 
in clockwise direction may be limited by ' contact 
of the rear edge of the member 384 against the 
bottom of the groove 336 in the brace bar 315. 
* As the guide and positioning member rockS 
tclockwise, the beveled latch 340 rides Ower the 
high point of the beveled rib 343, compressing the 
spring 342, which forces the latch outwardly 
again as the latch comes opposite the lower beW 
eled face of the rib to assist in Switching the 
guide and positioning plate clockwise in case of 
lost motion between the tranSmitting member 
349 and the plate 334, and to yieldingly retain the 
parts in the positions to which they have been 
adjusted. 
The parts remain in such adjusted positionS 

during the remainder of the first half cycle of 
the main drive Shaft 206, and at about the time 
when the drive shaft 206 cormpletes the first Step 
of the second half cycle, to enable the diSengage-- 
ment, of the totalizer from the actuatorS, it causeS 
the right-hand transfer cam 381 (FigS. 5, 6, and 
23) to wipe past, the corresponding paWl-carryinB 
bell cramk 321, rocking the latter clockwise against 
the tension of its spring 323 to impart a rear 
ward thrust to the associated transfer paWil 326, 
the remaining transfer camS 331, 832 Operating 
their respective pawl-carrying bell cratnkS in close 
Succession as the main drive Shaft completeS itS 
Second half cycle. 
Such transfer pawls as are maintained by their 

guide and positioning memberS 384 in normal in 
effective positions (Fig. 42) merely thrust rear 
ward idly, and are retracted together With their 
bell cranks 321, by the SpringS 323, after the 
transfer cams escape past the pawl-carrying bell 
crankS. 

Trn this connection, it will be noted that the 
shape of the transfer cams 331, 332 iS Such aS tO 
retain control of the pawl-carrying bell crankS 
321 during their return to normal position un 
der the influence of their SpringS 323 whereby to 
reduce the noise hitherto incident to Such return. 
Where a guide and positioning rmember 334 

has been adjusted by the totalizer pinion 278 of 
lower order, to locate its transfer pawl 326 in 
line with the totalizer pinion of next higher Or 
der, however, the abrupt face 329 of Such pawl, 
on the rearward thrust, strikes the opposed tooth 
of its pinion and turns the pinion one Step ira 
advancing direction. ^ 

As the pinion of higher denomination turns 
under the action of the abrupt face of the head 

27 
of the pawl against that tooth which is in its path 
of travel, the Succeeding tooth of the pinion con 
tacts the obtuse cam face 330 of the pawl and 
crOWds the pawl upwardly towards or to its nor 
mal idle position, thereby shifting the abrupt face 
829 of the pawl out of contact 'with the tooth 
against, which it was operating. Obviously, the 
extent of Such abrupt face and the relation be 
tWeen it and the cam face 330 must be Such that, 
the pawl can advance the totalizer pinion a Suf 
ficient distance before the abrupt face 329 loSeS 
contact;' with its tooth. 
As the pawl 326 is rocked upwardly tOWardS itS 

normal idle position, it in turn, rocks the guide 
and positioning member 334 counter-clockWiSe 
because of its contact with the uppermCSt of the 
guide Studs 337.. 
The cam face 330 need not be of Such extent as 

to require the succeeding tooth of the piniora t0 
cormpletely restore the pawl 326 and positioning 
member 334 to their normal idle positions, it be 
ing necessary merely for the Succeeding t0oth t0 
rock the pawl and guide member counter-clock 
wise (F'ig., 43) until the spring-pressed latch 840 
crosses the apex of the rib 343, whereupon the 
pressure of the spring 342 against the latch causes 
its lower beweled face to ride rearWardly along 
the upper beveled face of the rib and complete the 
return of the guide and positioning member and 
its pawl to their nOrrmal positionS. 
The same action may occur in Shifting the 

guide and positioning member and pawl to their 
effective positions, it, being merely neceSSary for 
the trip finger 345 to depress the Switch member 
34' and transmitting member 349 and rock the 
guide and positioning member 334 and itS paWl 
clockwise until the latch 340 passes below the 
apex of the rib 343, whereupon the Spring 828 
operating upcn the latch as above explained, 
will cause the completion of the movement Of the 
guide and positioning member and itS pawl to 
effective position relatively to itS totalizer pinion. 
By arranging fcr the Successive operation. Of the 

carrying units from lowest to highest; denomina 
tion, the familiar **carry upon . a carry' cannot 
be }ost, but, is effected at, the proper time. 
The arrangement, whereby the return 0f the 

indexing carriage 'f8 to its starting position 
preparatory to the entry of a new armount, there 
in is effected by motors independently Cf , the 
main drive Shaft, enables the division of the time 
of operation of the main drive Shaft into two half 
cycles, the first of which is utilized to engage the 
totalizer and actuators and enter the am0unt on 
the totalizers, and the second of which is utilized 
to disengage the totalizer and actuators and effect 
transfers on the totalizer wheels. 
The provision whereby the return of the index 

carriage to the right occurs independently of the 
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operation of the main drive Shaft and may con - ' , 
tinue after the end of the operation of the maira 
drive Shaft, renders unnecessary the prowiSion of 
a, definite phase cf the mowement of the main 
drive shaft to effect Such carriage returra. 

Cted?"ing or resetting the totatia?er to 2erO 

To clear the totalizer' or reset the wheels 176 to 
Zero, preparatory to perfcrrming another prob 
lerm on the machine, all the operator has to do ls 
to grasp either knob 264 (Figs. . 1 and 3) On the 
ends of the totalizer shaft 255 and turn the Shaft; 
counter-clockwise (FigS. 5 and 6) . The frictional 
engagement of the Spring-preSSed latches 2'0 
(F'ig. 36), carried by the respective totalizer 150) 
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wheels 176, with their seats 271 formed about the 
periphery of the totalizer shaft causes the Wheels 
to turn with the Shaft until the lateral extensions 
345 of the totalizer pirations 23 abut; the abrupt · 
faces of the cams 346 on the Switch members 34', 
in " which positions the totalizer wheels present 
their zeros at the reading line. 
Continued rotation of · the totalizer Shaft; 25b 

| after the arrest of the totalizer wheels 176 by the 
0 
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cams. 346 merely results in , the rotation of the 
shaft and seats 267 past the inner ends of the 
Spring-pressed latches 265 and is not harmful. 
To prevent rotation of the totalizer Shaft 2bb in 

clockwise direction, which would not bring , the 
trip extensionS 345 against the abrupt faces of 
the cams 346, and also to hold the Shaft; against 
accidental rotation in either direction, I prOwide . 
a spring dog 376 · (shown in dotted lines Fig. 54) 
projecting upwardly from the cross bar 257 of the 
rocking totalizer frame, with its free end engag-" 
ing the teeth of a, ratchet wheel 375 . (See also 
Figs. 3, 35 and 40) fast on the totalizer Shaft 255, 
the frictional , pressure of the dog against 'the 

" ratchet operating to yieldingly hold the Shaft 
where adjusted, the engagement of the free end 
of the dog with the teeth of the ratchet also pre- ' 

| venting rotation of the shaft; clockwise. 
The foregoing description has treated the in 

wention as though designed for'simple adding Op 
|erations only, Such plan having been Selected as 
best adapted to explain the basic principles in 
wolved. ~ 

As a matter of fact, the iraveration has been de 
signed with other calculating operations in wiew, 
as well... . ^ ^ 
The better engineering principle is to initially 

design a machine to perform all of the functionS 
desired rather than to present a machine adapt-". 
ed and designed to accomplish but One Or ", tWO 
cf such functions, and thereafter modify or add 
to such parts suited to effect Such functions in an 
attempt to fit the machine for the attainment 

? `of additional result.S. ? 
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wision. 

The machine selected to illustrate one form Of 
the present invention is adapted for the perform 
ance not only of addition, but of multiplicatiOrm, 
Subtraction by complementary addition, and di-" 

Totalizer ct#"rénégé 
To facilitate the attainment of these additional 

functions, as well as to exterad the use of the 
machine' in adding operations, the totalizer car-? 
riage, heretrofore briefly referred to, is arranged 
for adjustment, acroSS the machirae, and " is 
equipped with a larger number of totalizer wheels 
16 than is usually prowided for commercia1 ad 
ditions, there being twenty Such totalizer wheels 
in the present instance, though more or leSS 
might be used without departure from the Spirit 
and Scope of the invention. 

It has been stated, heretofore, that the total 
izer carriage includes the right and left side 
frames 261 262 (FigS. 3, 35 and 40) united by 
the crOSS rod 260, Serwing as a center about which 
the totalizer · frame rocks, and by the brace bar* 
315, angular rail 316 and beam 317. The totall 
iZer carriage furthermore includes a Supporting 
rail 380 extending between and secured at its · 

' ends to the front; ends of the totalizer carriage 
Side frames 261 262, respectively, the Support 
ing rail intermediate its ends being slidingly 
mounted for longitudinal travel in ways 381 
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(FigS. 1 and 2) formed in the head 382 at the 
rear end of a sleewe 383 extending horizontally 
fore and aft of the machine and carried on the 
upper end of a pillar 384 projecting upwardly 

. frorra the base of the machine to the left of the 
| partition plate 53, as shown in Fig. 4. 

The Supporting cross rod 260 connecting the 
rear ends of the side frames 261, 262 of the total 
izer.carriage frame is mounted for longitudinal 
movement ~ in the forwardly projecting ends of 
bracketS 385, the rear ends of which are faS 

frame 52 and the partition plate 53 of the ma 
chine, respectively. A tie bar 379 connects the 
brackets 385 .to impart, rigidity theretto. . 
This method of supporting the totalizer car 

riage enables it to be shifted in either direction 
laterally of the machine to position any group of 
totalizer wheels opposite the group' of actuators 
175 for operation thereby. 
In Simple adding operations, this adjustability. 

of the carriage relatively to the actuators enables 
the operator, in effect, to divide the Series of 
totalizers into two or more groups and to add a 
corresponding number of rows of amountS Sep 
arately, ... So long as · the added armounts in the 
group of totalizer wheels to the right do not 
extend into the next; group of Wheels to the left. 
Howewer, the plurality of totalizer wheels is more 
particulariy adapted for the performance of Sub 
traction and division, or in multiplying large 
amounts, as will hereiraafter appear. 
As a convenient means enabling the operator 

to feed the totalizer carriage in either direction, 
the sleeWe 383 (Frigs. 23 and 73) · is longitudinally 
bored to accommodate a Spindle 386, the inner . 
end of which carries a barrel 387 rotatable in a 
Similarly shaped chamber 388 formed in the head 
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882 of the sleewe and communicating with the · 
Space formed between the ways 381 in the head. 
The barrel' is of greater diameter than the 

height of the Supporting rail 380, and carries one 
or more rearWardly projecting driving teeth.389 
adapted to co-act with teeth or serrations 390 
formed in the front face of the rai1 380. A finger 
piece 391 (FigS. 1-8) · on the outer end of' the 
Spindle 886 which projects forwardly beyond the 
forward end of the sleewe 383, facilitates rotation 
of the Spindle in either direction to enable the 
teeth 389 to engage the teeth 390 of the totalizer 
carriage Supporting rail 380 and 'shift; the car 
riage Step by step_to the right or left, as desired, 
in adjusting the totalizer relatively to the group 
of actuators. ~ ~ 

An arresting Stop 550 is located between the 
teeth or . Serrations 390 of the rack-formed on 
the front face of the rail 380, near the opposite 
ends of Such rack, to limit the feed of the totalizer · 
carriage in opposite directions by preventing the 
paSSage of the driving teeth 389 between the 
teeth of the rack when the carriage has arrived 
at either predeterrmined limit of its travel. 
Normally the driving teeth 389 remain in en 

gagement with the teeth 390 of the supporting 
rail to prevent accidental "shifting of the totalizer 
'carriage out of its adjusted position, but as one 
meanS to allow the operator to shift the totalizer 
through distances greater than a single step at 

• a time, the chamber 388 is of sufficient length 
to enable the operator, by an endwise pull on the 
handle or finger piece 391, to withdraw the bar 
rel 88''' and itS teeth 389 into the chamber and 
Out of engagement with the teeth 390 of the sup 
porting rail 880, thereby freeing the totalizer car 
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friage for adjustment freely in either direction 
directly to any point in its path of traWel. 
A spring 392 Seated in a recess (FigS. 23 and 

3) formed abowe and parallel with the bore of 
the Spiradle 386 and communicating with the 
chamber 388, forces a detent, pin 393 rearWardly 
against the forward face of the barrel 387, the 
deternt, pin being forced farther into the Spring 
Seat or recess and storing greater tension in the 
Spring 392 when the operator draws the Spindle 
and barrel forwardly. 
Upon release of the handle or finger piece 391 

after the operator has manually positioned the 
carriage as desired, the Spring 392 forces the de 
tent pin against the barrel to thrust the latter 
with itS. Spindle and driving teetha 389 rearWard-- 
|ly, to re-engage the driving teeth with the teeth 
or Serrations 390 on the carriage Supporting rail 
380 and hold the carriage where adjusted. 

Conveniently, the inner end of the detent pin 
393 contacts One Or another of a plurality of Op 
posed Carn faceS 394 formed on the front end .0f 
the cylindrical barred 387 in Such relation with 
the driving teeth 389 that, when the rear end of 
the detent pin lies at the low point of a cam 394, 
the driving teetha will lie between the teeth 390 of 
the opposed carriage Supporting rail 380 to lock 
the carriage against longitudinal nowernent, the 
barrel with its teetha thus constituting a combined 
locking and feeding head for the totalizer car 
riage. 

In effecting subtraction by the well-known 
method of complementary addition, it is cuS 
tomary to first register the minuend on the t0-- 
talizer, and then add thereto the true comple= 
ment of the subtrahend, to obtain the correct 
result. 
The means herein disclosed to accomplish this 

result differ materially in principle and mode of 
operation from prior constructions with which 
I am familiar, in that the operator is able to Set 
up the real subtrahend as in adding OperationS, 
after which he may, at will, cause the mechaniSm 
set, by the numeral keys to enter the item addi 
tively or Subtractively. 

Indeed, it is possible with this machine, for the 
cperator to set up one or more digits or all of the 
digits forming part of an item for addition, and 
then, desiring to subtract the armourat, the oper 
ator, by a nowel adjustment, may shift the mech 
anism to operate "Subtractively, thereafter com 
pleting the setting up of the remaining digitS 
of the itern for subtraction, or wice werSa. '' 
The identical walue-representing elementS Set 

up to control the registration of an item addi 
tively on the totalizer, may be utilized to Set up 
the true complement of Such item for Subtrac 
tiora. 

In connection with the subtraction feature 0f 
this irawention, nowel means is proWided tO pOSi 
tively notify the operator of the presence of an 
owerdraft on the totalizer, which overdraft iS 
indicated on the totalizer by itS negatiWe comple 
mernt, and continued accretionS to or reductions 
of Stch OVerdraft; may be rraade at the will of the 
Operator. 

Incidentally, the owerdraft mecharaism is uti 
lized to signal the operator when the capacity of 
the totalizer is exceeded in Straight adding oper 
ations, opportunity being afforded the operator 
to correct Such abnormal condition immediately 

29 
after itS 0cCurrence, i. e., on the next, 0peration 
of the machine. . 
The foregoing and other advantages are effected 

in the present inwention, by the use of the mecha 
nism about to be described. 

It will be recalled that the walue-representing 
elements '7' (Figs. 1 and 57) are each offset 
laterally, as , at 98, So thaj, the upper and lower 
ends of any element, though lying in the Same 
Wertical plane longitudinally of the indexing car 
riage Or' field, occupy parallel Vertical planes 
from front to rear of the carriage, the upper end 
being in advance of or laterally p0Sitioned to the 
left of the lower end by a distance which may 
be Somewhat leSS than the distance between any 
two adjacent actuatOrs 1.5, 
With the machine adjusted for addition, the 

keyS 54, when SucceSSiwely depressed and released 
to Set up an item, project the upper ends of the 
Selected walue--representing elementS in the Suc 
cessive dentOrminatiOraal rows of elements, which 
by the Step by step feed of the carriage coin 
cidentally effected, are positioned to lie across the 
planes of the ends of the tails or contact mem 
bers 194 of the actuators 1775, as shown in dotted 
lines at the left of Fig. 17, wherein a Single ele 
ment has been dotted in and numbered ''' to 
Sh0WS the position it, aSSumeS relatiWely t0 a 
contact member 194.. 
The lower ends of the walue-representing ele 
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ments, receSSed aS at 96 (FigS. 11, 12, 17, 18 and '' 
55-5'i) normally occupy Such positions that the 
receSSed portionS protrude just below the lower 
|head 98 0f the carriage, fhe receSSes in each de 
nominational r0W of elements forming a skeleton 
channel just beneath the lower head 93 and con 
forming in Shape thereto (arcuate, in the present 
instance) . ~ 
When a value-representing element in any de 

nominational rOW iS Set by its key 54, the recess 
96 at itS loWer end is forced out of line with the 
recesSeS 96 of the rernaining elements in that, 
denominational row So that the channel normally 
formed by these receSSeS is interrupted or blocked 
by the unreceSSed lower end of · the set element. 
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in the adWanced position of the carriage when . 

the machine iS conditioned for adding, the lower' 
ends of Such Set elements lie to the right (Fig. 
1']) of the upper ends thereof and in the Sane 
planeS with the Spaces between adjacent actu-- 
atorS 1'f5, that is, in the adding adjustment, the 
lower end of each Set walue-representing element 
lieS to the right of and apart from that actuator 
to which itS upper end is opposed, such lower 
end being then Out of line relatively, to a sub 
traction contact member in the form of a Stud 
400 (FigS. 4-6, 33, 34, 55 and 56) carried by and 
projecting laterally to the right of the toothed 
Section 189 of each actuator 175. 
Bach Subtraction contact member 400, except, 

that on the unitS actuator, is located one long Step 

125 

in advance of, and OccupieS the Same stepped ? 
relation relatively to the lower ernds of the corre 
Sponding rOW of Walue-representing elements that 
each tail Or contact member 194 occupies rela 
tively to the upper ends of the corresponding de 
nominational row of elements, as heretofore ex 
plained. 
The Sequence of appreciation of the upper ends 

of the Walue-representing elements is from front, 
to rear, the ''0' element in each denominational 
row being foremost and the ''9'' element being 
rearmOSt, So that, in adding Operations, the upper 
end of the ''0'' walue-representing element 'T', for 
instance, lieS So far in front of the corresponding 
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adding contact member' 194 that, at the com 
pletion of the clockwise oscillation of the index 
carriage, the Set **0??’ element wili just touch its 
corresponding actuator' without advancing the 
latter, Wherea:S, in Subtracting operations, the 
lower_end of that same **0” element will be posi 
tioned in line with a subtraction contact stud or 
'member 400 and, except in the units denomina,- 
tion, Will advance the co-related actuator raine 
stepS. This result; occurs because the lower end 
Of the Set ''0'? Walue-representing element in . all 
denominations higher than units, , occupies the 
S?hme.p0Sition relatively to the subtraction contact; 
member 400 of a co-related actuator, that the 
upper end of the **9° walue-representing element 
in the Same denominational row occupies rela 
tively to the adding contact member 194 of the ̀ 
Same actuator. 
Because the true complement of a number is 

Such amount which, when added to that number, 
raiseS the latter to the next higher power of 10, 

. it is neceSSary to locate the subtraction contact 
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Stud 400. On the unitS actuator one step closer to 
the lower ends of thie corresponding series of 
walue-representing elements than the studs 400 
carried by the actuators of the higher denomina 

mentS, 'Whereby the set element selected to op 
erate the unitS actuator may advance the latter 
one step earlier in the operation of the machine 
than the Set elements of similar walues in the 
higher orders advance their actuators, as a result; 
of which, the units actuator advances its totalizer 
Wheel One Step. before the actuators of the higher 
denominationS Start to turn their corresponding 
totalizer wheels. 
' AS an example of this condition, assuming the: 
Selection of two Similar walue-representing ele 
ments to indicate a Subtrahend of **66?? for in 
stance, the units order walue-representing ele 
ment, Will ha.We advanced its actuator one step by 
the time the tens order walue-representing ele 
ment contacts its actuator. ~ 
AS time must be afforded to effect the engage 

, nent of the totalizer with its actuators. prior to 
the advance of the latter, in subtracting as well 
aS adding operations, Such early advance of the 
unitS actuator by itS Set element would be futile 
and render the result incorrect, were it not for 
the fact that the first step or increment of mowe 
ment of the field of elements at the beginning 
Of itS OSCillation is longer than the second and re 
maining StepS of its advance mowement, the en 
gagement of the totalizer with its actuators be 
ing effected at the wery beginning of such long 
initial Step So that the remainder of Such step 

· C0rreSponds in length With the Second and suc 
ceeding Steps 'of mowement of the field of ele 
rnents, ? 

AS a reSult of this arrangement, if the **0?? ele 
Iment in the units denomination, is set, and the 
machine operated under the subtractive, adjust 
nent, the lower end of Such Set element impinges 
against the advanced subtraction contact men 
ber 400 of the units actuator 175 to impart an 
advance of ten stepS to the actuator and the units 
totalizer wheel 176 engaged therewith, 
Or the Setting of the walue-representing ele= 

ment *'1'' under the same conditions, will result; 
in the addition of **9' on , the . units totalizer 
wheel, and so on, the true complement of the 
unitS figure of the Subtrahend, in each instance, 
being added on the unitS totalizer. 
To enable the. units actuatior to advance term 

Set up by the numeral keys. 
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Steps, when necessary, the arcuate slot, 188 (fig. 
33) of the unitS actuator is made one step 
longer than the arguate slots 188 of the **tens'' 
and higher orders of actuators, as indicated in 
dotted lines in said figure. Thus it is seen that 
When the · machine is adjusted for addition, the 
upper ends of the elements which constitute one 
field, Operate to add on the totalizer the actual 
anount Set up by the numeral keys, and when the 
machine is adjusted for subtraction, the lower 
ends of the elements, which may be said to con 
Stitute another field, operate to add on the total 
iZer the true complement of the actual amount 

5 

In straight adding operations, the lower ends 
of the walue-representing · elements whether. - in 
normal or in Set positions, escape past, the adja 

· cent, Subtraction contact members 400, because 
of the offsets 98. ^ . ^ 
To adjust the mechanism for complementary 

Subtraction, all that is necessary is to shift the · 
field of elements '' bodily to the left a sufficient 
distance to position the upper ends of the ele 
mentS Out of line with their adding' contact men 
bers 194, and bring the lower offset ends of the 
elements into Such 'proximity' with their sub 
traction contact members 400 that upon operat 
ing the ''main driwe shaft, the recesses 96 of the 
unSelected or idle elements , embrace , and slip 
past the subtraction contact members 400 as the 
field is advanced during the first half cycle. of the 
rnaira drive shaft, and the unrecessed lower ends 
Of the Set elements contact their subtraction 
members 400 to adWance the corresponding actua~~ 
torS. Meanwhile the upper projected ends of 
the Set elements pass idly between adjacent con 
tact members 194 without actuating the latter. . . 

It will be recalled that the horizontal cradle 
or carriage · Support; (EigS. 1-19) including, 
mainly, the rear rail 80 and the front support 
ing bar 81 connecting the end pieces 79, is mounti 
ed for oscillatory movement in the machine by 
the trunnions .82, which project laterally out-- 
ward from central points on the end pieces 79 and 
are journalled in the respective side frames 51, 52 
of the machine. > ~ 
The length of the cradle is less than the dis 

tance between the side frameS 51, 52 and the · 
trunnions 82 are Sufficiently long to enable end 
wise as well as rotary mowement of .the cradle in 
the side frames, to which end the trunnionS pro 
ject beyond the outer faces of such side frames..? 
A frusto-conical carn disk 401 (Figs. 3, 4, 1, 

18, 53 and 54) is fixed on the outer end of one 
of Such trunnions, as the left hand one, and a 
Spring 402 encircling the "trunnion between the 
inner face of the side frame 52 and the adjacent 
end piece 79 of the cradle, normally retains the 
cradle and indexing carriage at their right-hand . 
limits of travel, which is the adding position of 135 
'these partS. ?x ^ • 

'. A finger lever 403 (Frigs, 2, . 3, and 4) extending 
upwardly alongside the pillar 384 and convenient= 
Iy pivoted intermediate its ends theretO, as at 404, 
engages with its lower end the free end of an 
angular extension. 405 (Hig., 4) of a , horizontally 
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' positioned bell crank 406 pivoted at 407 to the base 
50 of the machine. One arm of this bell cank 
extends laterally outward through a slot, 408 (F'g. 145 
54) in the side frame 52 and is pivotally connect 
ed at its outer end by a link 409 with the lower 
arm of a cam operating lever 410 pivoted inter 
imediate its ends , at 411 to, and lying against the . 
outer face of the side frame 52.. 150 ?? 
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The lever is beveled, as*at 412, to co-act with 

the fruSt0-conical edge of the can disk 401, a 
Spring 413 (FigS. 3 and 4) connected to the hori 
Zontal bell crank 406, normally holding the cam 
Operating lewer 410 withdrawn from the cam 
disk. • 

A latch 414 pivoted at 415 to the base 50 of 
the machine, is receSSed near itS free end, aS at 
416, and a, Spring 417 rocks the latch to fit, itS 
receSS ower a pin 418 on the horiZOratal bell crank 
406. The end walls of the recess limit the throw 
of the carm iewer and it.S Operating mechaniSm 
in opposite directionS. * * 
The f?nger lewer 403, when draWn forwardly by 

the operator, rocks the bell crank 406 against the 
tension of itS Spring 413, to draw the link 409 
forwardly and rock the cam-operating lewer 410 
in a direction to preSS itS beveled edge 412 against 
the frusto-conical edge of the cam 401, and croWd 
the latter, together with the cradle or carriage 
Support and the indexing carriage, bodily to the 
left; against the tension of the restoring Spring 
402, as shown in Fig., 53, Sufficiently to displace 
the upper ends of the walue-representing. ele 
rnentS '''t relatively to the adding contact merr? 
bers 194 of the actuators 175 and to position the 
recesses 96 in the lower ends of the walue-repre 
Senting elements in the Same planeS with their 
Subtraction contact members or studS 400. 
The latch Spring 417 in this instance, is inferior 

to the returning Spring 413, So that the operatOr 
" must retain the Subtraction dewer 403 in itS mowed 
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position, it · being Obvious that, means well-knOWn 
in the .. art, might be prOwided to hold the lewer in 
its operated position, if found desirable. 
When the operator releaSeS the Subtraction 

'lever, the return Spring 413 operates to restore 
the train of partS to their normal positions, and 
withdraws the carm-operating lever 410 frOn cora 
tact with the disk can 401, whereupon the re 
storing spring 402 encircling the trunnion 82 re 
turns the cradle and indexing carriage to the 
adding p0Sition. 

PewerSal of Operation of the index carriage 
shifting mechanism just described, would render 
it necessary to shift, the finger lever 403 When 
performing straight addition, the indexing car 
riage, under such condition, being normally in 
Subtracting position. 

Obviously, the Subtraction lewer 403 can be 
operated at any time prior to starting the opera 
tion of the main driWe Shaft. ~ 

If operated prior to the Setting up of the walue 
representing elements, the lower ends of the 
value-representing ‘elementS of the reSpective 
rowS shift relatiwely to the upWardly projecting 
fingers 72 (Fig. 17) of the key-Operated Setting 
Jewers 69, but not ' far enough to completely diS 
place Such lower ends relatively to the fingers, 
and the unrecessed portionS of Such loWer ends, 
when set by the numeral keys, lie in pOSition tO 
strike the contact members 400 during the OScil 
1atory travel of the field. 

If the item is set up with the machine condi 
tiorned for adding and it is then desired to treat 
it, as a Subtrahend, the subtracting iewer 403 Whera 
operated, will shift the cradle and field of ele 
ments as above explained, to displace the upper 
ends of the Set elements relatively to their con 
tact, rraerimbers 194 and locate the lower ends of 
the set, elenerats effectively relatively to their COn 
tact, nembers 400. 

'The distance through which the cradle arad 
index carriage is shifted to the left by the Sub 

tracting lever 403 when doperated to condition 
the machine for complementary Subtraction, is 
leSS than the distance betWeen tWO denomina 
tional positions, and hence the locking member' 
or wing 215 (FigS. 4 and 24-26) on the carriage 
which co-actS with the locking bar 216 during the 
rocking mowement of the carriage, is displaced 
relatiWely to the Series of receSSeS or gro0WeS 21't 
of the locking bar which correspond with the de 
norrainational positions of the index carriage un 
der the adding adjustmerat. 
AS the cradle and indexing carriage are rocked 

during the Operation of cormplermermtary Subtrac 
tion exactly the same as in Straight adding opera 
tions, and-aS the carriage is returned to itS Start 
ing position by the Same mechanism Operating 
identically as in Straight adding OperationS, it is 
necessary to provide the docking bar 216 with ara 
additional series of grOOWes or recesses 218 (F'ig., 4) 
interSperSed relatively to , the recesses 217 armd 
similarly spaced to accommodate the locking 
wing 215 and restrairh the carriage at the proper 
time, when the latter is in itS Subtracting ad 
justriment. 

Shifting the cradle and index carriage has nO 
effect on the carriage escapermernt, mechanism 
which functions equally as well with the partS in 
either adding Or subtracting position, the Hink 
connection 222 (FigS. 24-30) with itS oppoSite 
ends pivoted at right a ragles to each other afford 
ing Sufficient, flexibility for such adjustment. And 
the drive link 208, connecting the drive eccentric 
209 with the right-hand end piece 'f9 Of the cradle 
also admitS of Sufficient, play to accommodate 
the shifting of the cradle. 

Hikewise the drive gear 308 (FigS. 3 and 4) of 
the over-rotation preventing Shaft, 30'i is of Suffi 
cient; width to maintain engagement with the 
drive rack 309 Inounted On the cradle, ira any po-- 
sition to which the latter may be shifted. 
The operation Qf Setting up an amount to be 

added or subtracted is performed in identically 
· the Sarrae manner-by depressing the numeral 
keyS 54 and Setting the Walue-representing ele 
Iments correspondirag with · the actua, Values of 
the digits of the minuend or Subtrahend. 

In the operation of Subtracting by Cormplemen 
tary addition on an adding machine, it is neces 
Sary to complete or fill out the true complement 
of the subtrahend by the addition of *'9's''' to the 
left, of Such true complernerat throughout the 
higher Orders to the carryirag capacity of the 
machaine, in order to elirnimate what may be 
terned the exceSS *'1'? otherwise rernaaining in the 
totalizer. 
For example, in subtracting **17'' from **194', 

· the minuend hawing one more denomination thaara 
the subtrahend, it, is not sufficient to merely add 
the true complement of the Subtrahend, namely 
**83'', to the minuend as an erroneous result *'2''T'' 
would be obtained, owing to the exceSS ''1?? carried 
into the haundreds deYnOmiraation. 
To elirninate this exceSS *'1'', it is custOrnary 

to enter ‘'9's' to the left of the subtrahend, to 
the capacity of the machine. Thus, if the ma 
chine has a capacity of ten denominationS, the 
above example rnight be performed by first, ern 
tering the minuend ''|194'? On the three wheels at 
the right-hand end of the totalizer and then en 
tering the true complement ''83' of the rninuerad 
**17'' on the two right-hand wheels of the total 
izer, together with eighat ''9's'' in the remaining 
denominations So that the armount added to the 
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minuend would be “9.999.999,983”, the example 
appearing as follows: " " ^ 

. 0,000,000, 194· (minuend) 
(true complement of subtrahend plus 

------------ ~ additional **9°s??) 
0,000,000, 177 (correct result) 

9,999,999,983 

The addition of the excess **1?? by the carrying 
n mechanism to the hundreds denomination is 

. transferred continuously across the machine by 
' the successive action of the carrying mechanism 
because of the presence of the excess 9's, to and 
beyond the totalizer , wheel of highest capacity 
where it disappears from the machine or is lost, 
there being no carrying operation heyond the 

· terath wheel of a ten-denomination totalizer, and 
· no wheel to receive. the excess **1''. ~ 
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In former constructions it has been necessary, 
in performing complementary subtraction, for the 
Operator to manually introduce the required 
number of exceSS **9's' one by one, into the set; 
up of the complement of the subtrahend or to 
Set ? up the **9's''' in all denominations by one 
operation, and' then by setting up the comple 
nerat of the subtrahend, displace the **9's''' pre 
Wiously Set up in the corresponding denominations 

’, appropriated by Such complement. 
The present machine effects the entry of the 

exceSS *9's''' automatically, and as ? an incident to 
.the operation of the machine as it :| registers the 
true complement of the subtrahend subsequently 
to Setting up the actual Subtrahend... In effect? 
ing the automatic entry of the proper number of 
**9's''' according to the wariable number of derhomi- ? 
nationS appropriated by the ? true complement, I 

` have contrived to 'utilize the denominational es 
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capement stop members 111 (FigS. 11-21; 33, 53, 
55 and 66} though obviously? I am not; linited to 
the use of such members in obtaining this result. 

It will be recalled that the · denominationally 
arranged escapement stopS 111 Slidably mounted 

, on the escapement; bar 113 in the path of the abut? 
ment 119 on the index carriage 'i8, are normally 
in their. effective positions and are successively 
displaced by the finger "140 (FigS. 15, 16 and 18) 
as the numeral keys 54 are operated, to enable 
the carriage to advance step by step to the left; 
under the influence of its feed Spring 114. 
The escaperiment stops are arranged transwerSe 

ly to the path of travel of the carriage, and when 
in their normal effective positions, their rear ends 
project, beyond the rear edge of the bar 113 on 
which they are mounted, such bar being Secured 
to the rear rail 80 of the cradle or carriage sup 
port and accompanying the latter on its rocking 
mowement, as well as its longitudinal adjusting 
movement under the influence of the subtraction : 
lewer 403. , ð - ? 
'. The front bar 81 and the rear irail 80 fojrn a 
track extending . through the area circurnscribed 
by the circular actuators 175 and extending trans- " 
werSely of the actuators, along which track the 
indexing carriage is fed Wariable : distances into 
Such area, depehding upon the number of de 
nominations represented by the armourat; set up 
by the keys. . X > ~ 
The rear rail 80 BieS closely adjacent; the con 

ca.We faees of the arculate tails 194 of the Series 
of actuators so that when the cradle and its index 
carriage have been shifted or adjusted to the 
left; by operation of the subtraction lewer. 403, 
the rearwardly projecting end of each escapement 
stop 111 extends ower and lies one step above a 
shoulder or contact member 419 "(Figs. 33, 55 and 

?’ nent of the cradle is somewhat greater than the 

* wheels on which additions maybe directly effect-. 

1,979,295 
56) projecting inwardly from the inner face of 
each of the tails 194.. ' ' .. " . . . . . 

| Cof course, when the cradle and index carriage · 
are in their adding adjustment, the projecting' 
rear ends of the escapement.stops 111 1ie out of 
line with their co-atcting contact members 419 
So aS to escape the latter during the rocking mowe 
ment of the cradle. ? · 
With the rnachine conditioned for subtraction, 

however, the distance between the projecting rear 
ends of each of the escapement stops and their 
respective contact members 419 with which they · 
are then aligned, corresponds with the distance , 
between the lower ends of the **0” elements '?' 
and.' their respective contact members 400, the 
contact member 419 on the tail of the units actuq 
ator being positioned one step above the remain 
ing contact members 419, and closer to its corre 
Sponding escapement stop 111, as shown in Fig. 
88, to enable the latter to advance the units actu 
ator one step, by the time the remainimg escape- ' 
ment stopS Strike their associated contact mem 
bers 419. x * ~ ~ 

'AS heretOfore stated, , the initial step of move 

remaining steps in the first half : cycle, to afford 
time for the engagement of the totalizer with the 
actuators before any of the latter are advanced. 
By positioning the contact member 419 on the 

unitS, actuator on a plane' above that occupied 

80 

95 . 

100 

105 
by the contact members on the remaining actu• '• 
atorS, So that the units actuator will advance ten 
steps , and the remaining actuators nine steps,? 
the totalizer is automatically cleared on idle oper 
ations of the machine when conditioned for sub 
traction, with the totalizer ̀ at zero, which avoids?’ 
the necessity for making a clearing operation of 
the totalizer Shaft 255, after such idle operation. 

'. Also, aSSuming an amount to be already reg 
istered on the totalizer, a blank or idle operation 
of the machine when adjusted for subtraction, 
Will.not-dissipate Such-registered armount, which 
Will remain on the totalizer after such blank Sub 
traction operation, despite, or because of the fact 
that during. Such blank operation the 'carrying 1 
nechanism is effective upon the totalizer wheels 
across the machine. ^ 

Subtraction operation 
The normal position of the totalizer carriage 

is at the extreme left of its travel, wherein the 
twelve totalizer wheels 196 to the right of the en 
tire Series of twenty wheels illuistrated in the pres 
ent instance, lie opposite the series of twelve actu 
ators 175.. ' ' , ' ~~ 
Each of the twenty totalizer wheels except the 

first one on the right, is provided with its indi 
widual carrying pawl 326 . (Figs. 42 and 43), but 
it will be recalled that there are but eleven pawl 

1110. . 

130 ?? 

operating_cams 331.332 (Figs. 4-6) on the main:35 
drive Shaft; 206, So that the machine has a work 
ing capacity of but twelve denominations, in any 
of the adjusted positions of the carriage, 

It will also be · remembered that there are" but 
ten denominational rows of elements '7't and con 
Sequently, direct addition of items set up by the 
keyS 54, can be effected on but ten of the twelve 
wheels constituting · the · effective portion of the 
totalizer. 

340 

The two extra, totalizer' wheels at the left accu- 145 
mulate by the operations of the carrying mecha 
raism only, and enable_the addition of a series of 
items exceeding the capacity of the ten righthand , 

ed, in the well-known manner. 180 
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The prowision of the two extra actuators 175 

at the left (FigS. 3 and 4) corresponding with the 
two extra, totalizer. Wheels, prOwides a control for 
Such wheels in Subtracting operations through 
the action of the owerhanging escapement stops 
1.11 associated with Such actuators, to enable the 
correct, Subtraction of a · Subtrathernd from a mira 
uend extending onto the exceSS capacity Wheel or 
wheels. ^ 

By prOwiding a totalizer comprising a numbe;' 
of totaliZer wheels greatly ira excess of the number 
of actuat0rS therefor, and adjustable relatively , 
thereto, the operator may run an accumulation 
of debits on one group of totalizer wheels and an 
accumulation of credits on another group, thereby 
preserwing running totals of both debits and cred 
its at the Same time, after which the total dis 
closed on Orne group can be Subtracted frorm the 
total displayed on the other group, by Simply po 
sitioning that group of wheels registering the 
minuend opposite the actuators, Setting up by de 
pression of the cOrreSpOnding raumeral keys, the 
total displayed by the remaining group of wheels, 
adjusting the mecharhiSrm to perform subtraction 
and finally operating the main driwe shaft. 
A Simple Subtracting operation is performed as 

folloWS: 
ASSume the totalizer carriage to be in its nor 

mal position at the extreme left of its travel and 
that there is · registered on the effective right 
hand group of wheels, a minuend of **8'0', for 
example, from which it is desired to deduct a, Sub 
trahend of **'0''. 
The operator will depress the numeral keys **''' 

and **0'? Successively in the order set forth, to Set 
the elements "|" in the first, and Second denomi 
Imational rOWS counting from the left to represeYat 
the item **'0', and either prior or Subsequently 
thereto, will operate the Subtraction lever 403 to 
bodily shift the field of elements to the left, a:S 
heretofore explained, so as to first displace the 
upper ends of the Set elements relatively to the 
contact member 194 of the actuators; Second, tO 
positiora the lower ends of the Set elements in 
line with the · Subtractiora contact memberS 400 
Ora the actuatOrS; and third, to position the prO 
jecting rear ends of the escapermernt stOpS 111 di 
rectly Over the contact, rnernbers 419 on the BctU1|- 
ators. • 

These numeral keys, as they are depressed, op 
erate means heretOfore described to Successively 
shift the "first two escapement stops 111 forwardly 
to enable the index carriage to advance step by' 
step uratid arrested by the third escapernerat stop 
frorra the right. 

[ra Such shifted position, the rear ends of the 
displaced stOpS 111 lie too far forward to strike 
the contact rmemberS 419 on the inner faces of the 
tails 194 of the correSporading actuators when the 
carriage is rocked in a Subtracting operation. 
The receSSes 96 in the lower ends of the walue 

represerating elements of all denominational rowS 
higher than the temS row, wherein no elementS 

| have been set, form an unobstructed channel for 
the laterally projecting contact studs or members 
400 and slip past, the latter without, engaging 
therewith. 
The channel formed by the recesses 96 in the 

lower projecting ends of the elements of the 
**tenS'' denominational row is obstructed part way 
of its length by the unrecessed end of the set, ele 
ment representing '''T'' and the channel formed 
by the receSSeS 96 in the lower ends of the ele 

83 
ments of the units row is blocked at its forward 
end by the unreceSSed lower end of the Set ele 
ment representing **0'', which is the forermost ele 
rnerat. 
The main drive shaft 206, as it starts its first 

half cycle of operation, will at once rock the to 
talizer frame to engage the twelve right-hand 
totalizer Wheels 1'6 with their actuators and Si 
maultaneously rock the index carriage clockwise 
(FigS. 5 and 6, 55 and 56) and as the engage 
ment of the totalizer With itS actuators is com 
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pleted, the lower unrecesSed end of the ''0'' Set " 
element in what has become the units row of ele 
ments 'f Strikes itS contact rmember 400 on the 
unitS actuator 175, Such contact member being 
0ne Step nearer itS rOW of elements '' than are 
th5e remaining contact members 400 with respect 
to their corresponding rows of elements. 
At the end of the first, and longest step of move 

ment of the indexing carriage, the lower end of 
the Set element representing **0'' in the units row 
haS advanced itS actuator one full step, the **tens' 
rOW of elements has advanced untid itS **0'' ele 
ment lies adjacent the contact member 400 on its 

• COrresponding actuator, and the projecting rear 
endS of the effective escapement stops 111 in the 
hundreds and higher denominations, including 
the two exceSS capacity denominations, overhang 
and lie against the contact members 419 on the 
tails 19é of the co-related actuators. 

in other Words, the distance between the con 
tact memberS 400 of the **tens?? and all higher 

* denominational actuators and the lower ends of 
the '0' walue-representing " elements of corre 
Sponding denominations is the same. 

Also, Such distance is the same as the distance 
between all the denominational contact members 
19é and the upper ends of the **9's?? walue-repre 
Senting elementS of corresponding denomination 
al rowS. 

But the distance between the contact member 
400 of the unitS denominational actuator 175 and 
the lower end of any *'0'' element 77 of corre 
Sponding denomination is one step less than the 
distance between the contact members 400 of the 
ternS and all higher denominational actuators, 
and the lower ends of the **0?? value-representing 
elements 'f' of corresponding denominations and 
is also One step leSS than the distance between 
the contact members 194 and the upper ends of 
the ''9'S''. Value-representing elements of the tens 
8nd higher denomiraational actuators. 

ConSequeratly, in subtracting by complemen 
tary addition, and aSSuming that the lower end 
Of a '0' element is Set to co-act with the contact; 
member 400 of the units actuator 175 and that 
the lower end of an adjacent element represent 
ing '0' iS Set to coact with the contact member 
400 of the ''tens''' actuator 1,75, the machine being 
conditioned for complementary Subtraction, it 
Will be obWiouS that by the time the field of ele 
ments haS been OScillated in clockwise direction 
through itS initial long step of movement (which 
may be Substantially equal to two "of the remain 
ing nine StepS of movement in clockwise direc 
tion) , the ''0'' element, 't' co-acting with the con 
tact member 400 of the units actuator will have 
advanced Such actuator one step (due to the 
Shorter distance between the lower end of the 
'0' element and the contact member 400 on the 
unitS actuator) by the time the lowé" ?ind of 
the ''0'' element, co-acting with the contact 
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member 400 of the ''tens''' actuator has just ar 
rived at Such last; narned contact member. 
The main driwe shaft, as it continueS itS first 

half cycle rocks the index carriage and " its. Sup 
port or cradle throughout the remaining mine 
leSSer StepS or increments of its clockwise tra.wel, 
at the completion of the seventh step of which, 
(disregarding the initial long step) the lower un 
recessed end of the set element representing the 
walue *''T'' in the tenS denominational row strikes 
the contact member 400 on the **tens''' actuator, so 
that, as the indexing carriage completeS the re 
maining two steps of its clockwise trawel, the tenS · 
actuator and itS totalizer Will be adWanced tWo 
StepS. ~ 

Meanwhile. the effective eScapement, StopS 111 
in the denominations higher than the tens have 
been rocked clockwise by the cradle or carriage 
Support through mine increments in addition to 
the first long step heretofore referred to, and ad 
wance their corresponding actuatorS and the to 
talizer wheels associated therewith, mine stepS. 
From the abowe, it is. Seen that although the 

subtrahend **'0' only was set up by depression 
of the corresponding keyS 54, the incomplete 
complement of that amount, namely, ''999.999, 
999,920' was registered on the totalizer by the 

· action of the lower ends of the Set elementS '7't 
in the units and tems denominationS and the rear 
ends of the effective .escaperment stops 111 in the 
remaining denominations, including the two ex 
ceSS capacity denominationS. · 
The main drive Shaft, as it StartS itS return 

half cycle of operation, at once disengages the to 
talizer from the adWanced actuat0rS and there 
after returns the cradle or carriage Support and 

· its index carriage "counter-clockWise to the pOSi 

40 

45 
- ing the correct result **800'' preceded by a row of 
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tions from which they were rocked. * 
During Such return cycle, t00, the transfer 

| operating cams 331, 332 become effective to Suc 
cessively actuate all the carrying pawlS 326 from 
the **tens''' to the higher of the two exceSS denom 
imations, so that the exceSS *'1' transferred from 
the hundreds totalizer wheel to the thouSandS 
wheel1 is carried out-of the machine and loSt; leaW 

Zeros displayed on the totalizer. 
In the example listed for illustration, the Set 

element, representing ''0'' in the unitS denomina 
tion of the subtrahend, caused a complete rota 
'tion of ten steps of the units totalizer wheel 176 
thereby tripping the carrying mechanism be 
tween the **units''' and **tens''' totalizer wheels, So 
that, on the return half cycle operation of the 
main drive Shaft, the appropriate carrying paWl 
326 was actuated to add *'1'' onto the tenS Wheel 
of the totalizer, thereby effecting the addition 
of the true complement of the Subtrahend, name= 

· ly **999, 999, 999, 930?? to the minuend **870''. 
60 

65 

70 

The **tenS'' wheel originally registered '''T'' (the 
‘‘tens” figure of the minuend) to which the Set 
element, **''' in the **tens'' denomination of the 
Subtrahend has added *'2'' as abowe explained, 
So that upon the addition of the ''1' through the 
carry from the units totalizer wheel, the ''tens'' 
totalizer wheel turned to zero, tripping the carry 
for the' third or **hundreds''' totalizer wheel. 
This third wheel from the right; originally reg 

istered **8?' (the hundreds figure of the minuend) 
and there being no value-representing element Set 
in this denomination, the corresponding escape 
ment stop 111 became effective on the Subtraction 
operation to add **9'' thereto, making ''17'' · to 
which the transfer from the tens wheel added 
**1° resulting in **18''. 
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Operdraft or megatipe balance indicatimag . 

It will be obvious from the foregoing, that a 
Series of items imay be successively subtracted 
from a total entered or accumulated upon the 
totalizer, as in checking a Series of withdraWals" 
against a total of deposits. 
In using the machine for this purpose, it is ' 

advantageous that, the operator be made aware 
of the occurrence of an owerdraft, for instance, 
and this invention includes improwed means to 
automatically indicate an overdraft with the to 
talizer carriage in' any of its adjusted positions, 
Such means permitting the operator to register 
SucceSSiWe owerdraftS, if any, Without Shifting the 
totalizer carriage, as well as enabling the addition 
of positive amounts to a negative, account to re 
liewe Such owerdraft. ^ ? 

Thus, the operator may calculate on either side 
of zero, that .is, he may obt3ain negatiWe aS Well 
as positive balances' and although in the present 
instance, a negative balance is indicated by its 
true complement on , the totalizer, a wery simple 
change Such as the prowision of two oppositely 
arranged Series of numerals on each totalizer 
Wheel, well-known in the art, Would enable Such 
negative balance to appear in itS actual form in 
Stead of its complementary form. '' 
As in common practice, the totalizer wheel of 

highest denomination is utilized to control the 
|nowel me2ans which indicates an Owerdraft to the 
Operator, Such indication in the present, instance, 
taking the form of a lock to prevent operation . 
of the machine, prowision being ' made to readily 
release the lock to enable the operator either to 
increase the owerdraft, or , to reduce or cancel it 
by the addition of a Sum Which will restore the 
balance to a positiwe amount, as circumstances 
dictate. ~ 

This overdraft |lock will be explained in con 
nection with the present, machine as illustrated 
With two additional or exceSS capacity totalizer 
Wheels prowided with carrying mechanisms" and 
engageable with.and disengageable from actuatorS 

- 175 which rock only in Subtraction operationS, it 
being understood that the noWel features Will 

, operate as well whether any Such wheels are 
provided, or " with a different number of such 
Wheels than that shoWn. \ '' 
With this understanding, and · assuming · the 

totalizer carriage to be in its extreme left-hand 
position, it will be remembered that in effecting 
Subtraction by complementary addition, the es 
caperment stops 111 (FigS. 11-19, 33, 55 and 56) 
in those denominations above the digit of highest 
denomination in the subtrahend, co-act with the 
Subtraction contact rmemberS 419 on the tails of 
their corresponding actuators 175 to cause the 
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latter to adwance their co-related totalizer wheels · 
nine Steps and thus enable , the carrying mecha 
nisms of Such Wheels to paSS the exceSS **1'' de 
weloped in this method of Subtraction, fron wheel 
to wheel successively, until it is eliminated from 
the totalizer. ~ ~ 

In so doing, that totalizer wheel 176 which is of 
highest denomination under any adjustment of 
the totalizer carriage, in turning from ''9'' to 
**0'', causes its trip -345 (FigS. 39, 42 and 43) to 
wipe over the cam 346 on the Switch member 347 
appurtenant thereto, and force the correspond 
ing transmitting member 349 forwardly. The 
laterally extending fdange 348 of the tranSmitting 
member, in turn, rocks the guide and position 
ing member 334 clockwise (FigS. 42-43) until the 
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Spring-pressed latch 340 passes below the apex 
of the 0pp0Sitely · beweled rib 343 on the brace 
bar 315, "Whereupon the Spring 342 rocks the 
guide member 334 to its lowest position to locate 
the aSSociated transfer pawl 329 in line with the 
idle totalizer wheel to the left of the effective 
Wheel of highest denomination. · · ~ 

But, Silice the pawl actuating lewer 321 for Such 
transfer paWl lies beyond (to the left of) the pawl 
actuating cam 332 of highest denomination, the 
carrying paWl thus Set is not operated and the 
exceSS ''1'' " is lost, the carrying pawl remaining 
in itS Set pOSition. 
The radial paWl-actuating camS 381, 332 as 

heretofore stated, are fast on the main drive 
Shaft 206. Located preferably to the left of and 
immediately adjacent the pawl-actuating cam 
332 of highest deraormination which effects car 
ries on the effective ' tOtalizer wheel of highest; 
order, are a pair of parallel disks 425, 426 (FigS. 
58-64) mounted on a short sleewe 42't journalled 
Ora the maira Shaft 206, the right-hand disk 425 
bearing a radial projection 428 extending out 
Wardly from its periphery, and the left-hand disk 
426 haWing a similar t00th or locking projection 
429 extending radially from itS periphery the 
respective projectioras being about 180 degreeS 
apart. 
A stud 430 projects laterally from the locking 

disk 425 nearest the pawl-actuating cam 332 and 
through an arcuate limit slot 431 formed in the 
pawl-actuating cam, a Spring 482 paSSing around 
the hub of the cam and connecting the free end 
of the stud 430 with a laterally projecting Stud 
483 fast on the cam. '' 

It is ewident; that this construction enables a 
relative mowement between the locking diskS 425, 
426 and the main drive Shaft with its pawl-actu 
ating cam 382, the extent of which m0Wement is 
determined by the length of the slot 431, the 
Spring 432 being effective to return the diskS 425, 
426 to and maintain them at one end of their 
traveli relatively to the carm 332. 

'The rear arm of a locking 1ewer or deternt 4:34, 
the hub of which is loosely journalled intermedi 
ate its ends on a stud 435 projecting inwardly 
from the left side frame 52, is forked to form 
prongs 436, 43' terminating at their ends ira ar 
resting teeth 488 and 489, respectively, to co-act 

' with the locking projections 428 and 429 of the 
respective diskS 425 and 426. The prongs are off 
set laterally relatively to each other, the · lower 
prong 436 with its arresting tooth 438 normally 
lying in " the same vertical plane with, but out 
of the path of its aSSociated locking projection 
428 on the disk 425, at which time, the upper 
prong 437 with its arresting tooth 439 lies in 
termediate the two disks, and out of line with 
both locking projectionS 428 and 429. 
The single locking projection 428 on its disk 

425 is disposed nearly but not quite diametrically 
opposite · the locking projection 429 On the disk 
426, which arrangement is made because of the 
forked locking lewer, the prongS of Which lie on 
opposite" sides of the Shaft, So that, the co-action 
of either locking projection with itS arresting 
tooth will occur at Substantially the Same point 
near or at the erad of the cycle of the maira drive 
Shaft, 206. 
A Spring 440 connected to the forward arm 

Of the locking lever 434 tends to rock the latter 
counter-clockwise (Fig. 5) to enter the arresting 
tooth 488 into the path of the locking projec 
tion 428 on the locking disk 425, but the docking 

35 
lewer is normally held in its idle position by a 
latch 441 (FigS. 5, 6, 58-60, and 65-67) in the form 
of a beld crank pivoted at 442 on a stud projecting 
from the left-hand Side frame 52. 
A dateral projection 443 on the forward arm 

of the locking lever 434 normaily rests against 
a shoulder 444 on one arm of the latch 441, which 
thuS retains the locking lewer in itS idle p0Si 
tion. A Spring 445 c0nnected to an ear 446 on 
the latch Ser'Wes to rock the latch to position the 
shoulder 444 beneath the projection 443. 
A lateral Stud or projection 44' on the de 

pending arm of the latch 441 lies in the path of 
the lower end of a sliding trip bar 448 longitu 
dinally slotted at 449 and 450 intermediate itS 
ends to embrace and be guided in its rectilinear 
íraWel by a stud 451 projecting laterally from 
the adjacent Side frame 52, and a guide rod 
452 extending between the left sidej frame 52 and 
the partition plate 53. The upper end of this trip 
bar 448 terminates in a finger 453 extending 
upWardly and ~ rearWardly in alignment, with the 
inclined trip bar 448, the upper end of the finger 
|lying closely adjacent the lower end of the trans 
mitting member or Slide 349 (See FigS. 5, 6, 23 
and 60) operated by the Switch member 347 un 
der the influence of the tripping t00th 345 car 
ried by that, totalizer wheel which is of highest 
order under the particular adjustment of the 
totalizer carriage ira effect at the time. 

It is ewident, therefore, that as a general prop 
osition, one or another of the transmitting mem 
bers 349 appurtenant to its appropriate totalizer 
wheel 16, will lie in line with the finger 453 of 
the trip bar 448 in any position to Which the 110 
totalizer carriage may be adjusted. 
In the particular machine Selected for illuS 

tration, there is one exception to the foregoing 
Statement, and that is, that when the totalizer 
carriage is in itS extreme right-hand pOSition, 1115 
the last, totalizer wheel 176 at the left of the 
Series and itS transmitting mermber 349 lie One 
place to the right of and out of line with the 
trip bar 448. ~ 
Hence the totalizer wheel of highest deraOrni- 120 

nation which, in this adjustment, Would also 
be the last totalizer wheel at. the left, would not 
control the Overdraft indicator. To enable Such 
totalizer wheel of highest denormination, When the 
totalizer carriage is in itS extreme p0Sition to 125; 
the right, to control the owerdraft indicating 
mechanism, I prowide the totalizer carriage with 
an auxiliary transmitting member 454 (FigS. 35, 
40 and 41) rnOunted to Slide in a transwerSe groove 
in the cross beam 31't identically like the other 
transmitting Slides 349 and located to the left 
of the tranSmitting Slide of highest dernormina 
tion in the Series associated with the totalizer 
wheels 16, a, Stud 455 connecting the auxiliary 
transmitting member 454 and the Said slide 349 
of highest denomination, So that operation of 
Such Slide will operate the auxiliary transmit 
ting member 454. ^ 
The auxiliary transmitting member 454 is lo 

cated a Sufficient distance to the left, of the trans 
mitting Slide 849 of highest denomination so that, 
When the totalizer carriage is adjusted to its ex 
treme right-hand position, the auxiliary member 
454 will lie in line with the upper end of the 
finger 458 on the sliding trip bar 448. 
The Operation of the owerdraft mechanism is 

the Same irreSpective of the position to which the 
totalizer carriage is adjusted. 
ASSurne the presence of a minuend registered 150 
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on the totalizer by one or a number of additive 

'' operations of the machine, and that it is desired 
to · Subtract a number of iterns therefrorm, the 
total of Which, unknown to the operator, exceeds 

5 the minuend. ~ 
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The operator' will set Uup the actual items to be ' 
Subtracted on the keyboard, but before operating 
the main drive Shaft, he will pull the Subtracting 
lever 403 forwardly, to shift the index field '8 

items Subtractively upon the totalizer by com 
plemental addition, as heretofore explained. It 
will be aSSurmed that the first, item subtracted '' 
from the minuend is less than the.mainuend. 
The rearwardly extending arm of the subtract 

ihg bell cramk 406 (FigS. 3-5, 23 and 59) operated 
by the Subtraction controlling lewer|' 403, carries a, 
Stud 456, entered in a transverse notch 457 formed 
intermediate the ends of a shipper cross rod 458 
Which is slidingly mounted at its ends in the left 
hand Side frame 52 and in the partition plate 53, 
respectiwely, for longitudinal adjustment. 
The left-hand end of the shipper rod 458 (Fig.' 

54) at the point where it passes through the left 
side frame 52, is reduced to semi-cylindrical 
Shape, a shoulder being left, at the juncture of the 
reduced end with the body of the rod. 

\. A stop member 463 fixed to the outer face of 
`', the Side frame partly obstructs the aperture occu 
pied by the reduced end of the shipper rod to pre 
vent rotation of the rod and to limit the travel of 
the rod towards the left. 
A Second transwerSe notch 459 (F'igS. ?? 58 and 

'60-64)" in the shipper cross rod 458 located to the 
deft of the notch 457, embraces the lower edge of 
the forWard arm of the 1ocking lewer 434 at a 
point adjacent the pivot 435 of Such lever, which 
is adapted to shift axially of its pivot stud 435 to 
displace the arresting tooth 438 from the vertical 
plane of the path of the locking projection 428 
on the disk 425 and to position the normally in 

' effective arresting tooth 439 in the orbit of trawel 
of the locking projectiora 429. 

"... . The length of the hub of the locking lever may 
limit the axial novernent of the dever towards the 
.1eft, and since the arc of trawel of the rearwardly 
extending arm of the Subtraction bell crank 406, 
When rocked by the Subtraction lever 403, iS 
greater than the axial traWel of the locking lewer' 
434, the transwerse notch 459 is made sufficiently 

• wide to allow for a, certain armount of idle motion 
of the shipper rod 458 before the end Walls of the 
notch contact the lever to shift it in either direc 
tion, Such idle notion being required in the pres 
ent instance, because of the greater travel to be 
lmparted by the Subtraction. lewer 403, itS bell 
crank 406, and connectionS 409, 410 and 401 to 
the index field of Value-representing element.S. 

'The lip 443 On the locking lever 434 is long 
enough to maintain contact with the · shoulder 
444 of the latch 441 in either lateral position of 
the locking lever. 
With the parts adjusted for complementary 

Subtraction, the operator turns the main · Shaft; 
'206 through a complete cycle each time after set 
ting up an item to be · Subtracted from the - minu 
erhd. 

It will be evident from an inspection of Figs. 
61 and 62, that if the Subtraction lever 403 is op 
erated With the partS in the adding · positions 
there shown, the art'esting tooth 439 on the upper 
prong of the locking level' 434 will be adjusted 
directly into the path of the locking projection 
429 on the disk 436, and the arresting tooth 438 

1relatiwely to the actuatorS 175 So as to ' enter the 
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on the lower prong 436 of the locking lever 434 
Will be displaced to one side of the plane of traWel 
of the locking projection 428 With which it is de 
Signed to co-act. 

* Under Such adjustment of the partS, and re 
membering that subtraction is effected in the " " 
preSent form of invention by complementary ad 
dition clear across the group of totalizer WheelS 
which lie opposite the actuators 175, it folloWS 
that, upon the addition of the true complement 
of the first of the items to be subtracted, to the 
minuend registered on the totalizer, the exceSS 
*'1'' wihl be passed successively along the totalizer 

' wheels of higher orderS until it disappears, in ef 
fecting which disappearance, the trip tooth 345 
(F'ig.60) of the effective totalizer wheel of highest 
denomination wipes ower the cam 346 on the 
switch member 34, rocking the SWitch member 
doWnwardly . or counter-clockWise to depreSS the 
aSSociated tranSmitting member 349, the loWer 
end of which lies in line with the upper end of 
the finger 453 of the trip bar 448. 
The foot of the trip bar? 448, as the latter is 

forced doWnwardly by the transmitting member 
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349, presses against the stud 447 on the tail of 100 
the latch 441 and rockS the latch against the ten 
Sion of its "restoring Spring 445 to cause it to 
release the lip . 443 on the forward arm of the 
locking lewer 484 and free the locking lever to 
the action of its spring 440, as shown in Fig. 66, 105 
which thereupon rocks the locking lever counter 
clockwise from the position. Shown in Fig. 63, 
thereby Withdrawing the arresting tooth 439 out 
of the path of the locking projection 429 on the 
disk 426 to oppose no obstruction to the rotation 110 · 
of the disk and main drive. Shaft 206, the locking 
tooth 488 rocking upWardly into the Space be 
tween the diskS 425, 426. 
The forwardly extending arm of the locking 

lever comes to rest against the base portion of 115 · 
a Stop 460 which limits the travel of the locking 
lever under the influence of its spring 440. 
The withdrawall of the arresting tooth 489 per 

mitS the main drive Shaft to complete its cycle. 
The operator them Sets up the actual amount 120 

of the Second debit, item on the keyboard and in 
the field of value-representing elements '77 and 
again operates the main drive Shaft;. 
At thiS .. time, the locking lever 484 is in its 

tripped position to which it was rocked during 125 
the previouS Operation, and to reset, such lever 
in time to enable itS tooth 439 to co-act, if re 
quired, with the locking projection 429 on the 
'disk 426, mechanism is provided which is timed 
to restore the locking lewer to its normal 1atched 180 
pOSition early in the first half cycle of "the main 
driWe shaft as follows: 
A jack Shaft 465 (Figs. 4-6, 23 and 59) jour 

malled at itS opposite ends in the left side frame 
52 and the partition plate 53, respectively, is ar- 185 
ranged parallel with and in advance of the main 
drive Shaft 206. A gear 466 (Figs. 4 and 23) fast, 
On the drive Shaft is in constant mesh with a 
driven gear 467 rotatably mounted on the jack 
Shaft intermediate its ends, the gear 467 having 140 
a female clutch member 468 fast therewith op 
posed to a male clutch member 469 splined on 
and Slidable along the jack shaft 465, by a pin 
461 ermbraced by a slot 462 formed in the clutch 145 
member 469 (Fig. 59). 
An oppositely facing male, clutch member 470 

Similar to the clutch 469 and connected thereto 
by a reduced neck 471, is adapted to engage a 
female clutch member 472 formed on the hub 150 ?? 
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of a driven gear 473 rotatably mourated on the 
jack shaft near the inner end thereof and in 
mesh with an interrnediate pinion 44 (Fig., 4) 
journaled on a stud 45 projecting from the par 
tition 53. A drive gear 476 on the main shaft 206 
is in constant mesh with the intermediate pinion 
44. 
One or the other of the male clutch memberS 

469, 40 is alwayS engaged with itS co-acting 
clutch member 468 or 42, respectively, to enable 
either drive gear 466 or 476 to turn the jack Shaft; 
in one direction or the other according to which 
driven gear 467 or 43 is clutched to the Shaft. 

'The twin clutch rraernbers 469, 40 are con 
trolled by the subtraction lewer 403 through itS 
shipper rod 458 (Fig. 59) which carries a fork 
4' embracing the neck 471 of the twin clutch 
rraernber. ? 

In adding operations, the Spring 413 Operating 
on the Subtraction bell crank 406, holds the ship 
per rod and its fork 4't at their right-hand limits 
of travel with the clutch rmembers 470, 42 ?era 
gaged as shown in Fig. 59, to enable the drive 
gear 476 (Fig., 4) on the main shaft to turn the 
jack shaft through the iratermediate pinion 44 
and driven gear 43 i?n the s8.rne direction in 
which the drive Shaft, rotates. 

'1'he subtraction lewer 403, whera operated, 
shifts the twin clutch rmembers to disengage the 
clutch member 40 from its co-acting member 
42 and engage the clutch rmember 469 with itS 
co-acting clutch member 468 to effect a direct 
drive frorra the main shaft, to the jack shaft 
through the drive gear 466 and driven gear 46f 
in the Opposite direction. 
When the machine is at rest, the low point 

of a rewersible carra 478 (FigS. 4-6, 58 and 59) 
fast on the jack Shaft 465 normally lies in 'con 
tact with a roll 479 on the rear arrn of a reset 
ting iewer, 480 pivoted on a long stud 481 (Fig. 
59) projecting inwardly from the left side frame 
52, the forward arrta of the resetting lewer being 
Widerated (See FigS. 5, 6, 23 and 58) and carrying 
a reSetting pawl 482 pivoted thereto at 483. An 
interposed friction washer 489 (Fig. 59) retains 
the resetting pawl in any position to which it 
rraay be adjusted. 
The jack shaft 465 is given a single complete 

rotation at each operation. of the machine, and 
irrespective of the direction of Such rotation, the 
reversible can 48 operates early in the first half 
cycle to rock the resetting lever 480 tra clockwise 
direction against the terasion of a restoring Spring 
484 (FigS. 3-6) connected with an operating arn 
488 fast on the head of the resetting lewer 480. 
The resetting lever 480, on its clockwise travel, 

causes a shoulder 485 (Rigs. 65-67) on the reset 
ting pawl 482 to contact a stud .486 ' projecting 
from the forward arrn of the tripped locking lever 
434 (as in Fig. 66) and rock the locking lever 
clockwise until its lip 443 clears the shoulder 444 
on the latch 441 (as shown in Fig. 67) whereupon 
the latch Spring 445 Snaps the latch shoulder 
beneath the lip in readiness to hold the locking 
lever in " Set position, aS Soon as the resetting 
pawl releases the Stud 486. 
The resetting pawl is disengaged' from the 

locking lever 484 as SoOn as the locking lewer is 
reset. So as to enable the lever to be tripped early 
in the first half cycle of the main drive Shaft, 
if required. The resetting pawl 482 on that side 
Opposite the shoulder 485, carries a pair of paral 
lel jawS 487 spaced apart from each other and 
conveniently lying , on opposite sides of the re 

duced outer` portion of the stop 460 which ar 
rests the locking lever 434 when released to the 
action of its Spring. 
AS the resetting lever 480 and its paWl 482" 

return the locking lewer approximately to the 
position where the latch 441 may Snap beneath 
the lip 443 (Fig. 67 ) the foremost jaw 48'f cora 
tacts the Stop 460, Whereupon continued maOWe 
ment of the reSetting lewer in clockWise direction 
causes the resetting pawl to rock counter-clock 
w?se on its pivot 483 to disengage itS Shoulder 
485 frorn the Stud 486 on the forward arrrn of the 
lccking lewer 434. So that shortly after the latch 
441 has Snapped beneath the lip 443 of the lock 
ing lever, the resetting pawl 482 has disengaged 
itse;f from ·the locking lewer and the Sprirag 440 
has caused the lip 443 on the locking lewer 484 to 
Settle against the shoulder 444 On the latch, pre 
paratory to another operation of the · oWerdraft 
indicating mechanism. 
The|foregoing restoration of the owerdraft in 

dicating mechanism occurs early in the first half 
cycle of the main drive shaft Succeeding that, 
cycle during Which the owerdraft indicating 
mecharaism was tripped, and during the operation 
of Subtracting the Second debit; item from the 
balance renaining orh the totalizer, accordirag tO 
the example under discussion. ~ 
ASSuming that this Second item is a larger 

anourat than the balance registered Orn the totall 
izer, the addition of the true cormplement of Such 
iterm to Such balance will raot result in the Suc 
cessive trarnsfer of the exceSS **orne'? Out of the ' 
totalizer, the totalizer wheel of "highest walue will 
not, pass frorn its '9'' to itS ''0'' position, and hence 
the tripping tooth 345 of Such wheel will not actu 
ate itS Switch.member 34 and transmitting slide 
349 to release the locking lever 484. 
Consequently the arresting tooth 439 of the ' 

locking lever will remain in the path of the lock 
ing projection 429 of the disk 426 (See FigS. 63 
and 64) and as the maira driwe shaft 206 ap 
proaches the completion of itS .cycle, the locking 
projection 429 will contact the arresting tooth 
439 which prevents farther rotation of the disks 
426 arnd 425 with the Stud 430. ~~ 

However, the rnaira "drive Shaft 206 with itS 
carns 331, 332 and stud 483 will continue their 
rotatiora to complete the cycle, thereby tension 
ing the Spring 432, the length of the slot 431 in 
which the stud 430 travels permitting the com 
pletion : of the cycle, at, the conclusion of which 
the opposite end wall of the arcuate Slot 431 lies 
closely adjacent the Stt1d 430 which is locked 
against, farther rotation by the arresting tootha 
439 So as to block any attempt to again operate 
the rmachine. ~ 
'The operator, upon attempting to again turn 

the main drive Shaft; and findirag it locked, is 
thereby apprized of the fact, that the subtraction 
of the last item from the balance registered, ex 
hausted Such balance and resulted in an ower 
draft, the armount of "which corresponds with the 
complement of the total then registered on the 
totalizer. 
An example may afford a clearer understand 

ing of the foregoing operation. 
ASSuming a credit balance of 35.75 registered 

on the totalizer and that two debit items of 82.55 
and $3.75 are to be subtracted therefrorm: , 
The operator sets up the first, debit item 82.55 

on the keyboard and in the Walue-representing 
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field of elements T8, and operates the Subtrac 
tion lever 403 to condition the machine for Sub 150 
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traction or complementary addition, after which 

Leaving a remainder or credit | 

the main drive Shaft is given a complete rotation. 
|Prior to the operation of the main 

driWe Shaft, the totalizer of the . 
present machine read------------ 000,000,000,575 

Setting up the debit item of $2.55 … . 
, and Operating the · main drive ? 
Shaft, with the machine condi 
tioned for Subtraction.' adds the 
following amount, to the credit; 
balance------------------------ 999,999;999,745 

balance of-------------------- 000,000,000,320 
• 'The addition' of the complement 
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* of the debit, item to the credit 
item ' registered ? results in the 

| SucceSSiwe transfer of the excess 
''1'] until it disappears, during 
Which the totalizer wheel · 176 
of highest denomination trips 
the · locking 'lewer 434 which 
thereupon , rocks its tooth 439 
out of the path of the projec 
tion 429 on the disk 426. Re 
péating the above operation ? 
With the second debit, item $3.75 ^ 
results in the addition to the 
remainder of------------------- 999,999,999,625 

Leaving a negative balance of_-- 999.999.999,945 
Which is the true complement of 

· the negative .. balance----------- 000,000,000,055 
It Will be noted that, as a result of the last; 

| Operation, the exceSS **1” was not transferred out 

35 
of the totalizer. Hence, the totalizer wheel of 
highest denomination did not pass from ‘‘9?' to 
'0' and itS tripping tooth 345 did not actuate 

• the train, of mechanism leading to the trip bar 
448 to release the locking lever 434, the tooth 489 

· of Which remains effective to arrest the locking 
40 
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projection. · 429 and lock the main driye Shaft; 
against a Succeeding 'operation. ~ 
To release the main drive shaft for further 

Operation, either to enter additional debit, items; 
to enter a credit item, or to prepare the machine 
for th3 receptioth of another problem, the operator 
merely releases the subtraction lever 403, where 
upon the restoring Spring 413 (Fig., 4) thereof, 
Operating through the bell crarnk 406, returns the 
Subtraction lewer to normal position, withdraws 
the cam iewer 410 (Fig. 54) from . the disk can 
401 to enable the spring 402 (Fig. 4) to restore 
the/index carriage and its cradle to their additive 
positionS and Slides the shipper rod 458 to the 
right, to Shift the twin ) clutch members 469., 40 
likewise, : thereby disengaging the forner from 
itS co-acting clutch member 468 and engaging the · 
Clutch member , 40 with its co-acting . clutch 
member 472.. to permit the main drive shaft to 
turn '' the jack shaft in tha same direction in 
which the main Shaft; rotates, ~~~ 
The Shipper rod 458, as it completes its travel 

to the right, causes the left-hand end wall of the 
notch 459 (Fig. 62) to shift; the locking lever 

? 484 axially of its pivot stud 435, thereby remov 
ing the arresting tooth 439 . (Figs. 63 and " 64) 
from in front of the locking projection 429 and 
introducing the companion" arresting tooth 438 
into the orbit of tha3e co-related locking projec 
tion 428 (FigS. 5 and 60-62) , the stud 486 on th3 
forWard arma of the locking iewer, with which the 
reSetting pawl 482 co-acts, being of sufficient 
length to be engaged by the resetting pawl in 
either adjustment of the locking lewer. 
Removal of the active arresting tooth 439 from 

{ the path of the locking projection .429 on the 
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disk 426 frees the disks 425 and 426. with their 
locking projections 428, 429 and stud 430 to the 
action of the .tensioned Spring 432, which im 
mediately rotates the disks and their connected 
partS c0urater-clockwise about the main drive 
Shaft 206 until arrested by contact ' of the stud 
430 against the forward end wall of the limit 
slot.431.. " " ^ ~ 

This rotation of the disks 425, 426 occurs so 
rapidly that the locking projection 428 passes be 
yond the arresting tooth 488 before the latter aT 
riWes in its orbit of travel. 
The · machine is now undocked for further op= 

eration. '' • V~ • 

Should the next item to be entered be a debit 
item, it is Set up as usual, the subtraction iewer 
408 shifted to, and held in operated position and 
the main drive shaft turned, whereupon the lock 
ing lever 434 will be reset, as heretofore ex 
plained, during the first half cycle of the main 

| drive Shaft, and the true complement of such deb 
it item will be added to' the true complement 

' of the negative balance on the totalizer. 
· · Since the addition of the third debit item to 
.the complement of the negative balance regis 

| tered on the totalizer will not cause a transfer . 
` of the excess**1'' out.of the totalizer, the machine 
will be again locked at the end of Such operation 
in identically the same manner as heretofore 
Set, forth. 

. Additional debit, items may, of course, be ac 
cumulated by pursuing, the same procedure abowe 
outlined, the machine locking at the end of each 
Such Operation, necessitating the release and re 
setting of the Subtraction lever, as also explained. 

Should the third item be a credit; instead of a 
debit, it is entered in the same manner on the keyboard and field of walue-representing ele 
ments, and the main drive Shaft; turned without; 
first actuating the subtraction lever. 403. 

IDuring the first part of the rotation of the 
nain driva Shaft, the locking lever 484 is reset; 
to , its latched position, and although the jack 
Shaft 465 turns in a reverse direction to that in 
Which it, rotates when the 'Stubtraction lever 403 
is in its operated position, the rewersible resetting 

? can 478 on the jack shaft; .. is so shaped as to 
rock the resetting lever 480 to effect the restora 
tion of the locking lewer 434 irrespective of its 
direction of rotation, the jack Shaft, during the 
Second half cycle of operation of the main Shaft; 
206, bringing the low point of the resetting can 
48 opposite · the roller 49 on the resetting lewer' 
to enable the latter to return to its normal idlise 
positiora under the influence of the Spring 484.. 
The resetting pawl 462 for the locking lever 

484 might; be restored to its normal position rela 
tively to the . Stud 486 on th3' locking lewer, by 
a Spring, but I prefer to arrange for the return 
of the resetting pawl through the rearmost pro 
jection 487 thereof. As the resetting lever 480 
on which the pawl is mounted is returned to its 
normal position by the spring 484, the rearmost? 
projectéon 487 contacts the stationary stud 460 
and as the reSetting lever · continues its return, 
th3 reSetting pawl 482 is Switched back to norma 
position, as shown in Fig. 65. ~ ~ 
" The resetting lewer 4801owerhangs the shipper 
rod 458, and to enable the lever 480 to complete 
itS clockwise rocking mowement, irrespective of 
the position of Such shipper rod, the latter 1s 
pr0Wided with a pair of parallel slots 496 extend 
ing transwerSely across the rod (Figs."58, 62 and 

^ 68) , and arranged at Such distance apart that; 
One or the other of the Slots lies beneath and 
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in registry with the lower edge of the reSetting 
lever 480, in either position of the shipper rod. 
When, upon operation of the machine, the re 

Setting cam 478 , rocks the resetting lever 480 
clockwise, as in Fig. 58, the lower edge. of the re 
Setting lewer enters that slot 496 in line there 
with to lock the shipper rod, Subtraction leWer 
and connected parts against mowement until the 
resetting lever restores to itS normal idle po 
sition. As a result. an adding operation cannot 
be initiated and thereafter changed to a Sub 
tracting operation subsequent to Starting the main 
drive shaft, nor can a Subtracting operation' be 
altered to an adding operation after the main 
driwe Shaft starts to rotate, because the Sub 
traction key 403 is locked, as abowe explained, by 
the raain drive Shaft, the reSetting cam and the 
resetting lever during operation of the main driWe 
Shaft. 
In case the amount of the credit to be added aS 

a positive amount be less than the actual debit, 
the true complement of which is registered Ora 
the totalizer, there will be no transfer acrOSS the 
totalizer, and hence no release of the locking 
lewer which, in adding operation, lies in itS maOr 
rnal position shown in FigS. 5, 6 and 62, with itS 
arresting tooth 438 in the same wertical plane 
with, but out of the orbit of, the locking projec 
tion. 428. ~ 

Therefore, the machine will not be locked at the 
erhd of Such Operation. 
* If the credit amount to be added is greater 
than the negative · balance the complement of 
which is registered on the totalizer, however, 
there will be a transfer across the totalizer aS 
such operation converts the balance from nega 
tive to positive, and as a result, the locking lever 
434 will be tripped to position the arresting tOOth 
438 on the lower prong of the locking lever in the 
path of the locking projectiorn 428 (Fig. 61) to pre 
went, the latter and its disk fron completirng their 
rotation, and consequently locking the machine. 
The object of locking the machine on the 

passage of the totalizer **through zero'' from 
positive to negative or wice wersa is to acquaint 
the operator of this fact, beyond any poSSibility 
of error, a glance at the amount registered on the 
totalizer Sufficing to indicate whether the balance 
is positive, in which case the amount, will be pre 
ceded by a row of ciphers, or negative, in which 
event, the true complemerat of the amount Will 
be preceded by a row of ''9's''. 
Conditio7ging the totatizer aDheel of highest de 

7aomaintatioma for cledtring Operations 
In effecting the operation of the owerdraft indi 

cator it will be noted that the trip tootha 345 
{Fig. 60) passes beyond the drop of the can 
shoulder 346 after · hawing depressed the Switch 
ramember 347 to trip the latch 441 and release 
the locking lever 434. 
The Switch rmember 345 actuated by which 

ewer wheel 176 is of highest denomination in any 
position to which the .. totalizer carriage is ad 
justed. remains in its lowered position since there 
is no correspondirag carry actuating cam 332 to 
effect itS restoration. 

Consequently. should the operator reset, the 
totalizer to Zero prior to another operation of the 
rmachine. the tripping tooth 345 on its reverse ro-- 
tatiora with the totalizer Shaft: 255 would not 
COntact with the abrupt face of the can shoulder 
346 when the totalizer wheel arrived in its zero 
positiora, as heretOfore explained. but would con 

.. t?rate tO turn with the Shaft. 

39 
To awoid this disadwantage, prowision is made to 

return the Switch member 34 partWay towards itS 
normal position immediately after the latch 441 
is tripped, whereby to interpose the Shoulder 
346 into the path of the tripping tooth or pro 
jectiorn 345, in the following manner. 
The shoulder 346 is of Sufficient, height to en 

able the tripping tooth to impart Such throw to 
the latch 441 as will cause it to clear itS Shoulder 
444 from beneath the lip 443 of the locking lever, 
and as the tripping tooth 345 of the totalizer 
wheel escapes past, the cam shoulder' 346 on the 
Switch mernber 347, the latch Spring 445 tensioned 
by the train of tripping mecharaism actuated by 
the tripping tooth, is free to partially restore the 
1atch towards its normal locking position, until 
the reduced edge of the latch shoulder 444 com 
tacts the lip 443. 
The tail of the latch, on Such partial return, 

presses itS stud 44T upwardly against the foot of 
the trip bar 448 and partially restoreS the latter, 
the finger 453 at the upper end of the trip bar in 
turn pressing against, the lower end. of the tranS 
mitting slide 349 to cause the laterally extending 
fiange 348 of the latter on which restS the SWitch 
member 347, to return Such Switch member part 
way to its effective position and thereby bring 
the. can shoulder 346 into the Orbit of the trip 
pirag tooth 345 to arrest the latter in itS ZerO pO 
sition if a clearing operation isperformed prior 
to the next operation of the machine on Which the 
Switch rnernber' will be corrmpletely reset. 
Should the auxiliary transmitting member 454 

(Fig. 35) be in line with the trip bar 448, the 
transmitting member 349 of highest denomina 
tiorn which is connected by the bar 455 with the 
auxiliary transmitting member 454, will operate 
to restore itS SWitch member 34 ira the Same marh 
ner as just described. 

krceeded capacitgy signadl 
The OVerdraft, indicator just described is adSO 

effective as ara exceeded capacity Signal during 
adding Operations. 
The two exceSS capacity totalizer wheels in 

that, forrn of the inweration hereira illustrated, 
which are at the left of the ten direct adding 
wheels 16 in any positiorn of the totalizer car 
riage except, the extreme right-hand position, aS 
heretofore explained, are proWided to afford a 
capacity Of twelve deraOrmiraations, or up to ten 

* billions, but it may happen that the operator is 
listing a great number of large amounts, as in 
astronomical calculations, monies of Srmall de 
nominations, Such 2S Braziliara or Portuguese cur 
rency, or what not, where such additional wheels 
are taxed to their capacity. ~ 

In Such cases, the addition. to an amount, al 
ready registered, of an , item which exceeds the 
capacity Of the number of effective totalizers 3 
in uSe under aray adjustment of the carriage will 
Operate through the carrying rmechanisrra to turn 
the totalizer wheel of highest dernorrairnation frorn 
its *'9'' to its **0'' position, during which step of 
rotation the tripping tooth 345 of Such wheel will 
actuate the transmitting train of mechanism con 
trolling the trip bar 448 to release the locking 
lewer 434 which immediately rockS its arresting 
tooth 438 into the path of the locking projection 
428 to lock the rmachine agairast, a Succeeding 
cperation, in the manner heretOfore explained. 
The operator, upon atternpting the entry of 

another iterm is irrarmediately advised” that the 
entry of the last item exceeded the capacity of 
the machine. 
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4.40 
A partial or complete operation of · the Sub 

traction lever 403 shifts the locking lever 434 lat 
erally to displace the active arresting · tooth 438 
out Of the path of the locking projection 428, 
Whereupon the tensioned' Spring 432 snaps the 
locking projection past the point where it was 
arrested, See dotted lines in Fig. 61;''' as hereto 
fore Set, forth. 
The Subtraction lewer may be held in its fully ? 

Operated position while the operator subtracts 
the amount of the item last entered to restore 
the former total on the totalizer, if desired, the 
machine being automaticaly |locked at the end 
of Such Subtracting Operation so long as the 
Subtraction lewer is held in its effective position, 
but upon release of Such lewer, the docking lewer 
434 iS Shifted to the right to disable the lock. 
{". In this connection, it will be noted that in 
Subtraction operations, the locking lever 434, 
When in latched position, arrests the main drive 
driWe Shaft and when tripped, permits succeeding 
Subtraction-operations, whereas in adding opera 
tionS, the locking lewer, When in latched position, 
permitS Successive cycles of the main shaft, and 
When tripped, lockS the main drive shaft against 
|Totation. . 

Operation of d?p?sion 
The performance of division, which as practiced 

On a calculating machine, is effected by repeatedly 
Subtracting the divisor from the dividend, may be 
accomplished by at least" two methods, the cus 
tOnary Orhe being to first, Shift the totalizer car 
riage to itS extreme left-hand position, and then 
enter the diwiderad on the totalizer. • ~ 
The diwisor may then be set up in the field, of 

Walue-representing devices, and the totalizer car 
riage Shifted to the right, until the least number of 
Wheels on which are registered the digits of higher · 
Orders of the dividend into which the divisor wiII 
''go', lie" opposite the actuators, 175 controlled by 
the Set elements '7't repreSenting the divisor. '' 
ASSuming a diwiSor of *'123' and a dividend of 

**456,789'', the totalizer wheels bearing the digits 
''456'' Would be located opposite the first three 
denominational actuators 175. 

If the diwiSor be larger than the amount; repre 
Sented by an equal number of the higher digits of 
the diwidend, then the totalizer.carriage may be 
So positioned that the totalizer wheel bearing the 
digit of highest denomination of the dividend lies 
one step to the left of the digit of highest denomi- . 
nation represented in the field of elements. 
Graduations on the Sight plates aSSociated with 

the totalizer' wheels and the actuators facilitate 
the proper location of the totalizer carriage. 
In either case, after the totalizer carriage · is 

properly positioned, the operator shifts the Sub 
traction lever 403 to condition the machine for 
Subtraction, rocks the repeat key lewer.356* to its 
rearWard position, and proceeds to turn the main 
driwe shaft, 

In consequence, the true complement of the 
divisor is added to that portion or section of the 
diwidend registered on the wheels located opposite 
the actuators controlled by the Set elements repre 
Serating the divisor, the remaining actuators' of 
higher denominations operating their totalizer 
wheels. Which originally registered Zeros, to add 
**9's''' thereon, whereby to eliminate the exceSS 
**1'' all as fully explained heretofore, in connection 
With the operation of Subtraction. 
AS Soon as the amount, registered on the active 

totalizer wheels which originally displayed the 
higher digits' of the diwidend, becomes leSS than 
the divisor, the automatic lock becomes effective 

'00000038589 

| 1,979.295 
to prevent further operation of the machine, 
Whereupon the operator shifts the subtraction 
lewer 408 to the ''add''' position, thereby releasing 
the lock, and operates the machine once to re 
St0re to the totalizer the last amount, Subtracted, 
(128 in the " example given) .. " He then shifts the 
totalizer carriage to the left one or more **places'' 
or denominational steps' to, in effect, increase 
that portion of the diwidend under treatment, re 
cOnditions the machine for Subtraction, and oper 
ates the machine until again arrested by the 
effective action of the automatic lock, which indi 
cates, as before, that the amount remaining on the 
actiWe totalizer wheels has been exhausted, where 
upch he repeats the operationShitherto explained, 
until the diwidend is entirely cleared from the to 
talizer wheels, or a remainder left; 
than "the divisor. . ? * 
An understanding of the abowe-explained oper 

80 

85 

00 

which is leSS ? 

ation of diwision_may be facilitated by the follow- ' 
ing problem set forth step by step on a machine 
haWing a, capacity of elewen places. ~ ~ 
· Diwiding 456,789 by 123 gives a result of **3713' 
With a renainder of **90''. 
00000456789 
9999987'. . 

00000333789 
999998T' 
00000210789 
999998TT 
00000087789 
99999877 

99999964.89 
00000123 . 

(1) 

(2) 

(3) ~ 

Machine locks. 
Diwisor added once to restore 
totalizer to prewious reading. 

(4) 

(3) | Carriage shifted one step to left 0000008789. 
' and Subtraction resumed. 

99999987 

00000075489 
99999987 

00000063189 
9999998 . 

00000050889 
9999998''' 

(1) 

(2) 
(3) 

(4) 
99999987' 

00000026289 
999999877 

00000013989 
9999998''' 

00000001689 
9999998''' 

99999989389 
123 

(5) 

(6) 

(') 

(8) · Machine locks. 
IDiwiSor added once to restore 

totalizer to previous reading. 
(7) Carriage shifted another step to 

left and Subtraction resumed. 
00000001689 " 

99999998TT 
00000000459 (1) 
9999999877 ' `~-• * 

99999999229 
123 

(2) Machine locks. '' 
totalizer to prewious reading. 

~~~~~~ 

IDiwisor added once to restore 
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999999998 
999999998''' 

00000000336 
999999998''' 

and subtraction-resumed. 

(i) 

00000000213 
999999998''' 

00000000090 
9999999987 

(2) 

(8) 

(4) Machine locks, 
123 tDiwisOr added orage. 

00000000090 (3) 
'The several Series of figures in parerntheses in 

dicate the number of operations in each carriage 
adjustment, and by taking the last number ita 
each Series, it is Seera that **'123'' is contained in 
**456,789' 3713 times, leaving a remainder of **90?? 
On the totalizer. ~ 

In the early practice of this method of di-- 
wision, and .even on many of the present-day ma 
chines, it was and is necessary for the operator 
to closely watch the totalizer wheel dials so that 

9999999996' 

he may cease turning the main drive shaft; when 
the amount represented by the higher digits of 
the dividend urader treatmraent is reduced below 

. the actual diwisor, and when this occurred, the 

45 
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operator had to Set the complement of the di 
Wisor to the right one place. 

Also, it waS necessary for the operator to re 
member how many times he added the comple 
ment of the divisor to the dividend, in each of 
the Seweral denominational positionS occupied by 
Such complement in order to obtain the correct 
quotient. ^ 

Later machines include means on which the 
present inveratiora is an improvement, to not Only 
•iIndicate when the Operator has exceeded the 
proper figure in the quotient, but also to indicate 
the quotierat automatically. · · 

In attaining the first reSult, the abowe de 
Scribed owerdraft indicator rmeans controlled by 
the effective wheel of highest order is utilized, 
Such means, in the present; instance, locking the 
machine against operation at the end of that 
Stroke during which the quotient is exceeded; 
that is to say, the machine is locked at the end 
of that stToke during which the divisor has been 
Subtracted from the diwidend once too often. 

'This enableS the Operator to effect, division in 
a, most rapid and facile manner, Since it is no 
longer necessary for him to watch the totalizer 
to know when to cease Subtracting the divisor 
frorn the diwiderad, as the Subtraction of the di 
wisOr Once toO Often autOmatically effects a lock 
ing of the machine and prewentS a continuance 
of the Subtracting operationS, whereupon the op 
erator Ineed Only release the Subtraction lever 
403 to disable the lock and Simultaneously condi 
tion the machine for addition, Operate the rmain 
drive Shaft once to accurraulate on the totalizer 
the last, amount, Subtracted, shift the totalizer 
carriage and totalizer one or more stepS to the 
left until the wheels of highest dernorniraation 
located opposite the Set elements representing the 
diwiSOr, register an armount greater than the di- · 
wisOr, Set the subtraction iewer to, and hold it in 
effective position, and reSum?e the Successive cy 
clirag of the rmaira drive shaft; until the latter is 
again locked by the exhaustion of that part of 
the dividend on the wheels last positioned oppo 
Site the Set eletments represerhting thé divisor. 

Repetition of the above operations will result 

41 
in the accurate division of the diWidend by the 
divisor, leawing the wheels clear if the diWiSor iS 
contained ewenly in the diWidend, or leaWing a 
remainder on the totalizer leSS than the diWiSOr. 

It will be understood that, as commonly prac 
ticed, the repeat or multiplying key 356 (FigS. 1, 
3, 4, 22, 27 and 28) wild- have been Set to diS 
able the index carriage return mechaniSm, So 
that the Set elements '|''t representing the diWiS0r 
remaira opposed to their actuatorS throughout 
the operation of diwision. 

He:StorqÉtofa Of ?facOmplete cdíf"frg/ 

Reference has been made to the fact that the 
carrying rnechanisra controlled by whichaewer' 
totalizer wheel is of highest denomination in any 
particular adjustrment of the totalizer carriage 
except that, farthest to the right, may be Shifted 
to operative position, but will not be operated 
because itS pawl-carrying lewer 321 (FigS. 42, 48 
and 52) lies beyond and' to the left of the pawl 
actuating carra 332 (FigS. 4-6) of highest de 
nOmination. ? 

Obviously, adjustment of the totalizer carriage 
towards thae right frorm itS extreme left-hand po• 
Sition would bring such effectively-positioned car 
rying mechanism Within the Scope of operation 
of One or another of the carry-actuating camS 
831 332, depending upOra the exterat of Such ad 
justment, and if no precaution was taken to pre 
went, an operation of the main drive Shaft; 206 
with the totalizer carriage in itS newly adjusted 
pOSition, would result in a completion of the carry 
and the unintentional addition of **1'' on a total 
izer wheel, which would render erroneOuS the re 
Sult of a new calculation. 
To prevent, the possibility of Such Objectionable 

occurrence there is prowided meanS automatically 
effective whenever the totalizer carriage is shift 
ed in either direction, to reset any Shifted carry 
ing mechanism to its normal ineffective position, 
One forrn of which rnearnS is as follows: 

It will be remembered that the tails 351 (FigS. 
42 and .43) at the rear lower corners of the guide 
and positioning plates 334 are accommodated in 
parallel guide slotS 352 formed at an incline , in 
the croSS bearn 31, which are in register with 
receSSeS 355 (FigS. 40, 42 and 43) formed in the 
rear edge of the cower plate 325. 
A carry-restoring bar 490 rests upon the upper 

face of and dies parallel with the cover plate. 
Headed studS 49l (FigS. 35 and 40) pass through 

tranSwerSely extending slots 492 in the carry 
restoring bar 490 and into the fixed cover plate 
325, the forward edge of the carry-restoring bar · 
hawing teeth 493 formed therein which lie be 
tween the upturned ears 324 at the forward edge 
of the cower plate, and project therebeyond for 
guidance. 

If · desired, SpringS 494 anchored at their op 
posite ends to the carry-restoring bar and to ears 
324 on the cower plate, may be prowided to urge 
the carry-restoring bar forwardly as far as per 
mitted by the rear end walls of the slots 492, 
which raormally contact the upturned earS 324 fit 
ting in the Spaces between the teeth 493, to main 
tain the teeth projected beyond the forward edge 
of the cower plate 325 which, in turn, OverhangS 
the bean 31, as shown in FigS. 42 and 43. 
·There are, preferably as ' many teethr 493 aS 

there are carrying mechanisms, the teeth being 
offset laterally with relation to each of the guide 
and positioning plates 334 of the carrying mech 
anisms, additional teeth being prowided at the 
opposite ends of the Series to inSure the operation 
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of the carry-restoring bar in any adjusted posi 
tion of the totalizer carriage. ^ 

'The outer ends of the teeth 493 are oppositely 
* beweled (See Fig., 40) to c0-8act; with the opposite 
|ly beveled faces of stationary cams 495 (FigS. 2,22 
and 54) .. nounted on the left side frame, 52 and 
the partition 53. in line with the teeth 493, the 
beweled ends of such restoring cams 495 project 
ing into the space between those pairs of teeth 
which lie adjacent; thereto in any adjusted poSi 
iion of the carriage.. 
The rear edge of the carry-restoring .bar 490 

is recessed, as at 497. (Fig., 40), the front wall of 
such recess normally lying ' transwerSely acroSS 
and a little in front of the inclined front edges of 
the series of vertically-arranged guide and pOSi 
tioning plates .334 at points adjacent the lower' 
front corners of such plates (see FigS. 42 and 43). 
| In the ordinary operation of the machine, the 
guide and positioning plates 334 rock clockwise 

" and counter-clockwise, as. heretOfore explained, 
without interference from the carry-restoring 
bar 490, the forward edges of the guide and pOSi? 
tioning plates, when at their clockwise limit; ly? 
ing in substantial contact with the recessed edge 
of the carry-restoring bar (Fig. 48) , but in the . 
event, that the capacity of the totalizer is exceeded, 
either additively, or subtractively, as heretofore 
explainied, the guide and positioning plate 384 
controlling the effectiveness of the carrying pawl 
326 associated with the totalizer wheel beyond 
and to the left of the pawl-actuating can 832 
of highest denomination, will be rocked to itS 
clockwise limit of travel by the active totalizer 
wheel of highest denomination, thereby locating 

. its carrying pawl in position to effect a Carry On . 
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the wheel to the left of the active-totalizer Wheel 
of highest order. • ' · · 

However, in order to drive Such . Set carrying 
nechanism, it would be necessary to shift the 
totalizer carriage to the right to bring the pawl 

| carrying lever 321 into operative relation with 
one or another of the pawl-actuating carnS 331 

' 332, and during the first step of Such travel the 
teeth 493 of the carry-restoring bar 490, which 
lie adjacent the"cams 495, ride ower the project 
ing beveled ends of their aSSociated camS which 
force the carry-restoring bar rearwardly, cauS 
ing its recessed rear edge to contact the forward 
edge of the tripped guide and positioning plate 
334 to restore the plate and its carrying pawl 326 
to their normal positions, wherein the paWi is 
ineffective. ~ 

Employment of a pair of restoring. canS 495 
spaced apart as shown insures an even motion of 
the carry-restoring bar | 490 transwerSely of the 
cover ~plate without canting or binding on the 
'guides 491. 

After the active teeth 493 have escaped past 
the beveled ends of the restoring cannS 495, the 
springs 494 may advance the carry-restoring bar 
to remove its rear edge from the paths of travel 
of the guide and positioning plates 334 when 
shifted in the ordinary operation of the machine, 
or the return springs 323 for the pawl-carrying 
lewers. 321 · may be relied upon to effect this re 
sult. ? 

Obviously, the totalizer carriage, when shifted . 
to the left,' will effect the same result, and the 
carry-restoring bar 490 being comrmon to all the . 
carryirag mechanisms, Serves to insure the res-/ 
toratiora of any tripped carrying mechaaraisra to 
normal whenever the totalizer carriage is shifted. 

1,979,295 
?uo??nt and multiplier indicutors 

rt is common. in the class of machines embody- ' .. '' 
ing the foregoing nowel_features, to provide an in 
dicator to disclose the quotient, in operations of 
division, and also an indicator, to disclose the 
multiplier in multiplying operations. · · 
To’these ends, there are provided two separate 

indicators .. or counters, each comprising a Series 
of numeral wheels 500 and 501, respectively, (Figs. 
1, 3, 5, 6, 23 and 35), similar in general construc 85 ?? " 
tion to the totalizer wheels - 16, the two indica-- · · 
tors being mounted in alignment on a single fluted · 
indicator shaft 502 (Figs...'36 and 38) , lying in 
front of and parallel with the totalizer shaft 255, 
the ends of ’ the indicator shaft 502 being jour 
`naled in bearings in the forward ends of the to 
talizer carriage side. frames 261, 262. 
The respective indicators 500 arnd 501 are sepa 

rated by a collar 503 (Fig.35).located about cen 
trally of the indicator shaft, and set, collars 504 
at the opposite outer ends of the Series of indi-- 

90 

95 

cators maintain the wheels in assembled posi- “ 
| tion. 
A drive pinion 505 is associated with each indi 

cator' wheel, and.: Separate drive pawls 506 and 
507 (EffigS. 4-6, 23 and 58) for the respective in 
dicators are actuated from a common Source, 
to co-act with one or another of the drive pin 
ions 505 of its related indicator, depending upon 
the particular adjustment, . of the totalizer car 
riage ' and its indicators relatively to the drive 
pawlS. ~ • ?. ^• 

. The drive pawls 506 and 507 are longitudinally 
slotted, as .at 508, to accommodate the trans 
werSely groowed guide rod 452 extending between 
and supported at its ends in the left side frame 
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52 and the partition wall 53, respectively. The 
| lower end of each drive pawl is circularly aper 
tured to snugly fit over its respective eccentric 
509 fast, on the jack shaft; 465. , 'The eccentrics are 
mounted near the respective opposite ends of the 
jack shaft, the drive pawls extending Substan 
tially wertically upwardly therefrom and each 
terminating at its upper end in a tooth adapted 
to engage and turn a drive : pinion 505 and , its 
indicator wheel one step, at each rotation of the 
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jack shaft irrespective' of the direction of rota-- '' 
tion of the latter, it being obwious that the di-- 
rection in , which the drive pawls will turn , the 
indicator wheels depends upon the direction of 
rotation of the jack shaft. ? 

125 ?? 

The drive pawls 506, 507 are separated on the 
jack Shaft a distance equal to the distance. be 
tween corresponding denominational wheels of 
the respective indicators, so that, for instance, 
when the totalizer carriage is in its extreme left 
harad or normal adding position, the right-hand 
drive pawl · 506 will engage the drive pinion 505, 
connected" to the units wheel of the rnultiplier in 
dicator 500 and the left-hand pawl 507 will en 
gage the drive pinion 505 of the units wheel of the 
quotient indicator 501. ^ • 

It will be noted that the numerals on each 
wheel of the multiplier indicator 500 at the right 
are : arranged in '' progressive sequence about the 
wheels, in a direction opposite to , the arrange 
nent of the numerals on the wheels 501 of the 
quotient indicator at the left. 
And in this connectiora, it will be recalled tha; 

provision is made through the twin clutch nem 
berS 469, 40, 471 (Figs. 4 and 59) and the separate 
trainS of drive gears 466, 467 and 43, 44 and 
é76 · to rewerSe · the direction of rotation of . the 
ja6k Shaft 465 under control of the subtraction 
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iewer 403 with its beld crarnk 406, shifter rod 458 
and fork 4'. 
The jack Shaft, and its eccentricS 509, When 

rotated, will first simultaneously raise both drive 
pawls 506, 50' to engage and turn the particular 
wheels of the respective indicators which lie op 
posite Such pawls in any adjustment, of the 
totalizer carriage, and will then withdraw the 
pawls simultaneously to their normal idle posi 
tionS. 
When the machine is conditioned for adding, 

which, in the form of invention herein illustrated, 
is its raorrnal coradition, the jack shaft 465 will be 
driven through the train of gears 4't3, 44 and 
476, and the drive pawl 506 for the multiplier in 
dicator will be raised and rocked to turn the Op 
posed indicator wheel 500 counter-clockwise 
(FigS. 5 and 6) to bring Successively higher digitS 
of the wheel at the sight, . operhing in the casimg 
(Fig. 1) . Meanwhile the drive pawl 507 will be 
operated to turn itS opposed quotient indicator 
wheel 501 in the Same direction, but, owing to 
the reversal of progression of the numerals Ora 
the quotient indicator, "" the wheel will display 
Successively lower digits at the sight, opening. 

Conditioning the machine for subtraction by 
operation of the subtraction lever 403, shifts the 
clutch members 469, 40 to reverse the direction of 
rotation of the jack shaft 465, through the gearS 
466, 467 and consequently the throw of the drive 
pawis 506, 507 · is rewersed so that the pawl 507 
actuates the particular quotient indicator wheel 
501 in its path, step by step to present the numer 
als in ascending order at the Sight, opening, 
whereas the drive pawl 506 for the multiplier in 
dicator 500 reversely turns whichewer wheel is 
in its path, to present the numerals one by one 
in descending order at the Sight opening. 

In multiplying operations, it will be recalled 
that, with the machine conditioned for addition, 
the multiplicand is set up in the field of Walue 
representing elements '7', the repeat key Set, and 
the machine operated a number of timeS equal 
to the murmber of units in the units digit of the 
multiplier, after which the totalizer carriage 
may be mowed to the right, one step by operation 
of the carriage shifting handle 391, (FigS. 1 and 
3) , and the machine then operated a number of 
times equal to the number of digits in the tenS 
figure of the multiplier, and So on until the multi 
plier is exhausted. 

AsSurning the machine to have been first op 
erated with the totalizer carriage in itS extreme 
1eft-hand position, the multiplier drive pawl 506 
wil1 actuate the units wheel of the multiplier in 
dicator 500 step by step according to the number 
of operations of the machine with the totalizer 
carriage in the stated position, which resultS in 
registering on the multiplier indicator, the unitS 
digit of the multiplier. 

Similarly, when the totalizer carriage is shift 
ed one step to the right. and the machine re 
peatedly operated according to the number of 
unitS in the 'tens figure of the multipl'er. the 
drive pawl 506 will turn the tens wheel of the 
multiplier indicator, which has been brought into 
line with the pawl by the shift of the carriage, 
to register thereon the **tens' figure of the mul 
tiplier, and so on until at the conclusion of the 
rnultiplying Operation, the rraultiplier indicator 
500 displays the rmultiplier used in the probler. 
Meanwhile, the drive pawl 50 for the quotient 

indicator haS turned the corresponding wheels of 
itS indicator backwardly as regards the progres 

43 
sion of numerals thereon, an equal number of 
StepS. 
In performing diwision, howewer, during which 

Operation the divisor, which is Set up in the walue 
representing field of elements, is repeatedly Sub 
tracted from the dividend registered on the tO 
talizer, as heretofore explained, the direction of 
rotation of {he jack shaft 465 is rewerSed, the t0 
talizer carriage being first located to the right of 
its left-hand limit of trawel, is adjusted as re 
quired towards the left and the drive pawl 507 for 
the quotient indica'Or actuates the respective 
Wheels of , its indicator from the higher to the 
lower wheels successively to register thereon the 
raumber of times the machine is operated with the 
totalizer carriage in each of its adjusted positionS, 
so that at the end of the operation of division, the 
quotient is displayed on the indicator 501 with 
the remainder, if any, on the register, while the 
drive pawl 506 has stepped the corresponding 
wheels of the multiplier indicator reversely to 
their direction while adding and multiplying. 
Arranging the numerals around the wheels of 

the quotient indicator in a direction opposite to 
that in which the numerals progress around the 
Wheels of the multiplier indicator, and rewerSing 
the operation of the drive pawls, enables the ma 
chine to be used in short-cut methods of calcu 
lation, as in figuring percentage, for instance. 

1'ratnaSfer mechazia?sma for ma?attt?plier imadificator 
The multiplier indicator 500 is useful as a stroke 

or item counter in listing a large number of 
amountS, and to facilitate Such use, as well as 
others, a transfer mechanism embodying nowel 
features is prowided for Such indicator. 

Parallel poStS 515 (F'igS. 3-5, 22 and 23) project 
upwardly from the machine side frame 52 and the 
partition wall 53, respectively, and Support a croSS 
rOd 516 parallel with and in front, of the iradicator 
Shaft 502. The indicator "shaft travels with the 
totalizer carriage relatively to the croSS rod 516. 
Hangers 51't journaled at their upper ends on 

the cross rod 516 sustain a supporting bar · 518, 
Tectangular in cross-Sectiora · arnd S8cured at, itS 
ends to the depending portions of the hangers, the 
rear edge of the guide and Supporting bar being 
transwerSely Slotted as at 519, to accormmodate 
carrying pinions 520 journaled on a rod 52 seated 
in a groowe 522 (Fig. 5) extending longitudinally 
of the Supporting bar 518 interrmediate the ends 
Of. the traYaSwerSe slotS 519. 
The journal rod 521 may be Suitably fastened 

to the supporting bar 518 and its ends mounted 
in the hangers 51. 
The carrying pinions 520 · are equidistantly 

Spaced So as to lie opposite and normally out of 
meSh with the respective drive pinions 505 on 
the right-hand faces of the multiplier indicator 
wheels 500. 
There is a carrying pinion 520 for each multi 

plier indicator wheel except the units wheel, and 
each carrying pinion may be So positioned rela 
tively to its respective drive piniora 505 as to en 
gage the latter throughout only a part of itS 
Width, but I prefer to use carrying pinions of 
greater width than the driving pinions so that 
the right-hand pOrtion of each carrying pinion 
ShaHl lie in the Same plane with a carrying tooth 
523, CFigS. 35 and 3T) projecting radially from 
the periphery of a disk 524 fast on the left-hand 
end of the hub of the multiplier indicator wheel 
Of next, lower order. 
A deterat and ower-rotation preventing mem 

ber in the form of a rod 525, common to the sev 
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eral carrying pinions 520 extends'across the en 
tire series of such pinions 'with its ends project 
ing through slots 526 formed in the opposite 
hangers 517. One or more springs 52 (Figs. 5 

' 5 and 6) connected to the Supporting bar 518 over 

10 

lie the defent, and over-rotating preventing mem 
ber, 525 to press the latter yieldingly against the 
teeth of the carrying pinions at all times. 
The Slots 526 are arranged radially to the car 

rying pinions 520, and as the carrying pinions or 
any of them, rotate, their teeth force the deternt 
member outwardly along the slots 526, the spring 
527 restoring the member to position between the 
teeth of the carrying pinions, to insure the com 
pletion of the step of mowement'thereof, and to 
maintain the proper alignment of the teeth of the 
carrying pinionS So that they may readily engage . 
with or disengage from their respective drive pin 
ions 505 during the operation of the machine. 
The engagement, and disengagement · of the 

Series of carrying pinions 520 with the drive pin 
ions 505 of the multiplier indicator, is conven 
iently effected as follows: ~ · · · 

It will be recalled that the resetting lever 480 
• (FigS. 5, 6 and 23) for the owerdraft; · indicating 
mechanism is positively rocked clockwise by the. 
cam 478 on the jack shaft 465'' at the beginning 

? · of the first half cycle of each operation of the 
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main · drive Shaft, and that a spring 484 restores 
• the resetting lever 480 and its pawl 482 counter 
* clockwise to their normal positions under control 
of operating cam 418. The spring 484 is anchored 
at one end to one of the pivoted hangers 51', 
and the Substantially upright arm 488 fastened to 

· the resetting lever 480 carries a stud 528 project 
ing laterally into an open slot 529 formed in the 
adjacent hanger 517. 

Obviously, as the resetting lever 480 rocks 
| clockwise, at the beginning of an operation, its 
arm 488, through the stud connection 528, rockS 
the hangerS 517 and their associated parts.coun 
ter-clockwise about the fulcrum rod 516 to mesh 
the carrying pinions 520 with the drive pinions 
505 of the multiplier indicator wheels 500. Such 
engagement is maintained by the operation of the 
cana 48 orn the dewer 480 until the withdrawad of 
the drive pawl 506 from the drive pinion 505"on 
the opposed multiplier indicator wheel, where 
upon the low point of the cam 478 is brought 

• opposite the roll 419 on the rear arm of the re 
Setting lever 480 to enable - the restoring spring 
484 to rock the hangers, 517 clockwise to disen 
gage the carrying pinions 520 from the multiplier 
indicator pinions 505. 
Simultaneously with the disengagement of the 

carrying pinions and their indicator pinions, the 
hanger 517 having the ~pin and slot connection 
528, 529 with the upright; arm 488, rocks the latter 

' to return the "resetting lever 480 and its pawl 482 
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''to their normal positions, the contact of the roll 
.49 with the resetting can 478 controlling the 
time of Such return and of the disengagement; 
of the carrying pinions 520 from the multiplier 
indicators 500. '' 

. During the time of engagement of the carry 
ing pinions with their indicator wheels 500, the 
eccentricS 509 on the jack shaft; 465 hawe pro 
dected their respective drive pawls 506, 50't up 
w8rdly into engagement, with the particular in 
dificator wheels 500, and 501 opposed to the drive 

| pawls at that time, and as the lobes of the ec 
centrics pass · dead center, they rock their re 
'spective drive pawls about the guide rod 452 as 
a fulcrum, to turn their corresponding indicator 

· wheels one step, after which the eccentrics with 
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draw their" drive pawls from engagement with 
their respective indicator wheels. 
As a multiplier indicator wheel 500 turns from 

its **9'' to itS **0', position at the Sight; opening, 
the trip tooth 528 engages and rotates the car 
rying pinion 520 in line therewith through one 
'step of movement, and the carrying pinion, in 
turn, being at that time in mesh with the drive 
pinion 505 of the indicator wheel of next higher 
demomination, imparts one step of rotation there 
to, to effect the transfer of **1' from the wheel 
of lower denomination. . 

It will be noted that the power for -turning the 
wheel of higher || order is derived directly from 
the main drive shaft through the drive pawl 506 
as it turns the indicator wheel in line therewith, 
in wiew of which construction, the · carry Imay 
occur clear across the Series of indicator wheels 
or any part thereof. ^ - . 
Clearing the quotient and multiplier indicators 
As heretofore stated,-the wheels of the respec 

tive indicators 500 and 501 are similar in con 
struction to the .. totalizer-wheels 176, each being 
provided with '.' diametrically opposed spring 
pressed detentS 20 (Fig. 36) carried by and pro 

^ jecting inwardly through the hubs of the wheels 
to frictionally engage one or another of the ap 
propriate Series of equidistant seats arranged cir 
cularly about the indicator Shaft 502. ^ 
KnobS 536 (FigS. i, 3, 35 and 54) on the oppo 

site ends of the indicator shaft 502 enable the 
operator to turn the shaft; with · the two SetS 
of indicator wheels to align the ‘zeros''' at the 
sight; line in clearing operations. 
To this end, each indicator wheel 500, and 

501 is equipped with a stop 537 (Figs. 5, 6, 36, 
37) projecting radially beyond the periphery 
thereof and adapted to contact and be arrested 
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by a, Zero alignment; bar 538 common to and ex- , 
tending across both series of' indicators in rear 
thereof where it will not interfere with the in 
Spection of the indicators. ~ ~ 
The opposite ends of the zero alignment bar 

are journaled in the end wall or sides 261, 262 
(See FigS. 5, 6, 68 and 69) of the totalizer car 
riage, the lower edge of the alignment bar ex 
tending parallel with the indicator': shaft 502 and 
preferably beveled to lie against, or closely adja 
cent; the peripheries of the indicator wheels 500, 
501 in the paths of the stopS 53't projecting from 
the respective wheels. 

Obviously, retention of the zero alignment bar 
538 in its normal. position would arrest the indi 
cator wheels when turning in one direction under 
the influence of their driving pawls 506 and 50' 
during additive operations of the machine, with 
a conSequent liability of damage to the machine, 
to aWoid which, means is provided to displace the 
Zero'alignment bar during the operation of the 
indicator wheels, and since the totalizer carriage, 
in which the indicator wheels 500, 501 and . the 
Zero alignment bar 538 are mounted, is adjust 
able relatiWely to Such disabling means, it is 
neceSSary to arrange a universal connection be 
tween the disabling means and the zero align 
rnent bar to permit the latter to be disabled' in 
any of its adjusted positions. ~ 
: . It will be remembered that the upright arm 488 
(FigS. 5, 6 and 23) on. the , resetting lever 480 
'carries a stud or pin 528 projecting into a slot, 
529 in one of the hangers 517 to rock the trans 
fer pinionS 520 into and out of mesh. with the 
multiplier indicator wheels 500 at each operation 
of the machine, and T contrive to , utilize ...this 
mechanism to control the zero alignment bar 538. 
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Á universal bail comprising a horizontal croSS 

rOd 540 is Supported by its ends at the outer 
ends of ang11lar arms 541, the "inner ends of 
which arms are pivoted at 542 to the inner faces 
of the sides 261 262 of the totalizer carriage, (See 
figS. 68-70 and '4) .. 'This croSS rod passes 
through the slot 529 in one of the hangers 517 
8rad through a? Similar slot in the remaaining 
hanger, the slots embracing the cross rod 540 at 
different poirats, as the latter mowes with the 
totalizet carriage to one or araother of its ad 

* justed positions. 
A link 544 is piwoted at its opposite ends to one 

of the arms 541 of the universal bail and to an 
arrm 546 dependirag frOrm Orae end of the zero 
alignment bar 538; respectively. 
AS the u1pright; lewer arm 488 oSciliateS back 

and fortha during each operation of the machine, 
it, rocks he hangers 517 rigidly connected by the 
rod 516. The hangerS, in turn, rock the uni-- 
?ersal bail 540, 541 to first · thruisí the link< 544 

· rearWardly to turn the Zero aligrament; bar 538 on 
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itS piwotS and Swing the beweled lower edge there 
of out of the paths of the zero sto??ps 53' ora the 
indicator wheels 500, 501. V 
AS the upright lewer arma 488 restores to its 

normal position Subsequently to the actuation of 
the indicator wheels, to disengage the carrying 
pinions 520 from the multiplier iradicator' wheels 
500, the hangers 517 rock the universal bail and 
draw the link 544 forwardly, to return the zero 
alignmerat baff' to its normal effective position. 

'The clearing operation is performed in the 
identical Tmanner heretrofore explained ira con 
nection with resetting the totalizer to zero, and as 
ira the case of the totalizer shaft, the tooth of 
a dog 545 (Fig. '0) Supported on the left-hand 
pivot; 542 " is urged by a spring 54t into), engage 
rnerati, with a ratchet 548 on the tradicator Shaft; 
502 to permit; rotation of the Shaft in one direc 
tion only, by twirling either knob 536. ^ 

Sirace the warious Operatioras - of the machine 
have been fully referred to in connection witha 
the various necharaisrns heretrofore described in 
detail, it is not, thought necessary to repeat the 
description. 

'The rnachine illustrating the foregoing inven 
tion is custornarily enclosed within a, casing (see . 
Fig., 1) to protect the parts from dirt, and injury, 
Such casing hawing an opening 549 forrned there 
in beneath which the field of Walue-represerating 
elernents travels. ~ 

The cower plate for the totalizer carriage, as 
showra in fig. 1, is prowided with properly posi 
tioned openingS to form reading lines through 
which a single Series of figures on the totalizer 
and on the respective counters are exposed, and 
indicators mounted for adjustment; lengthwise of 
the reading openings may be provided for the 
purpose of **pointing off' the amounts on the 
totalizer and the counterS. * · 

Converaiently, the upper ends of the walue-rep 
resentirag’ elementS TT each bear a numeral in 
dicating its walue, which are exposed to the wiew 
of the operator when the upper ends of the ele 
rnents are set or projected by the keyS 54 When 
depressed to enable the operator to check the ac 
curacy of the Set up. x ? 

It will be noted that this invention differs from 
others in that depression of a numeral key SetS 
a walue-representing elenerat, to accord with the 
actual watue of the key depressed and also the 
complemental walue thereof. 

In effect, therefore, each nurmeral key 
taraeously sets a plurality of Walue-determining 

45 
Imedia, one of which controls its actuator accord--> 
ing to the actual walue assigned to the key, and 
the other of which coratrols its actuator, accord 
ing to the complernent of the actual walue as 
signed the key. 
Changes may be. made ? in the form and ar 

rangement of the Seweral partS Set forth, and 
0rniSSionS and Substitutions made, without | de 
parting frOn the Spirit, and Scope of the invention 
aS diSclosed in the appended glaims. 
What is clairned as rnew, is: 
1. In a machine of the class described, the com 

bination with a keyboard, including a number 
of Wariously fulcru1rmed numeral key lewers of 
graduated iengths: a corresponding number of 
Setting lewerS arranged on a common axis at a 
Substantial angle to the axes of the key lewers 
arad 6xterhdir?g transwerSely ower ) the inher ?ends 
of the graduated key lewers, the Setting lewerS be 
ing Substaratially equal in lergth * arad equidis 
tantly Spaced; means interposed between and 
bearing a predeterrmined relation to both the 
Setting iewers and the key lewers, to enable the 
key levers to actuate their ' associated setting 
lewers to equal extents; a shiftable indexing car 
riage haWing rows of Walue-representing elements 
mounted therein, the elementS adapted to be ef 
fectively positioned directly by the Setting levers; 
arad a Series of actuators relatively to which the 
indexing carriage shiftS to bring the Set elements 
into . effective relation. ?ith the actuators. 

95 

105 

2. The cornbination of a number of raumeral · 
key lewerS; a corresponding number of setting 
lewers arranged progressively transversely of the 
key lewers and operable by their respective key 
levers; the key lewers being variously fulcrumed 
to compensate for the progressive transwerse ar 
rangement of . the Setting lewers relatively to the 
key lewers, whereby the setting lewers are all actu 
ated to like extentS; and an indexing carriage 
hawing rows of walue-representing elements 
nraourated therein, nearms operable incidernt, to the 
operation of a numeral key lewer, to feed the 
carriage Step by step relatively to the Setting 
levers to bring the rows of elements successively 
to position to enable the Setting of an element 
in 8any row. 

15 

20 

3. The combination of a number of numeral ~ 
key lewers; a corresponding number of pivoted 
setting lewers arranged progressively transwerse 
|ly of the key lewers, to be operable by their re 
Spective key levers; the key lewers being wariously 
fulcrumed to comperasate for the progressive 
transwerSe arrangernent of the Setting iewers rela 
tively to the key levers; means located internedí 
ate the key lewers and setting lewerS, and arraraged 
with regard to the positioning of the respective 
key lewers relatively to the fulcrum of the Setting 
lewers, and the fulcrurns of the key lewers, to en 
able the key lewers to actuate their respective set 
ting levers to like extents; an indexing carriage 
hawing rowS of Walue-representing .elements 

25 
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mounted thereira; and meanS Operable as an in-- . 
cident to the operation of the numeral key iewerS 
to feed the carriage step by step relatively to the 
Setting lewerS to bring the roWS of elements. Suc 
cessively to position to enable the setting of an 
elenerat in any rOW. 

4. The combination of a number of numeral 
key levers; a corresponding number of setting 
lewers arranged tranSwerSely of the key lewers; 
fingers interposed between ~~ the key lewers arad 
Setting levers, and arranged at graduated dis 
ances relatively to the lerngths of the key leves " 

and Setting lewers, respectively, to enable Selec 

140; 

150) 
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tive operation of the Setting lewers to like extentS; 
an indexing carriage hawing rows of Walue-repre 
Senting elements motunted therein; and meanS 
controlled by the numeral key lewers to feed the 
carriage step by step relatively to the group of 
setting levers to bring the rows of elementS Suc? 
cessively to position to enable the setting of any 
'element in any row. 

5. The combination of a group of variously full 
crumed numeral key levers; a group of progreS 
sively arranged setting levers arranged at a Sub 
stantial angle to and adapted to overlie the free 
ends of the key lewers; means located internedi 
ate the key iewers and Setting lewerS, and arranged 
with regard to the positioning of the respective 
key lewers relatively to the fulcrum of the Set 
ting levers, and the fulcrums of the key lewers, to 
enable the key levers to actuate their reSpective 
setting levers to like extents; guides for the free 
ends of the setting levers; a shiftable indexing 
carriage; groups of value-representing elementS 
mounted therein; and means controlled from the 
key leverš to feed the carriage step by step in one 
direction relatively to the free ends of the Set* 
ting levers to enable the latter to Set the Walue= 
representing elementS. . . ? ^ 

6. The combination with a plurality of Sub-" 
stantially semi-circular actuators; of an index= · 
ing carriage having a rectilinear positioning 
movement into and out of the area circumScribed 

| by the semi-circular actuators, and an oScillatory 
driving movement relatively to the actuatorS 
substantially tangential to the plane of itS rec-" 
tilinear travel; a stationary member; and means 
on the carriage adapted to engage. the stationary 
member to prevent mowement of the carriage in 
one of said directions until it has been restored tO 
its starting position from the other of itS direc-" , 
tions of mowement. ' , ~ ~ 
· '. The combination of a series of denomina" 
tionally arranged actuators adapted to rock about 
a common axis; of an indexing carriage shiftable 
differential distances within the arc traversed by 
the actuators and relatively thereto for effective 

| cooperation with the actuatorS; denominational 
rows of elements mounted in the carriage and 
settable to positions to select the desired actuatOrS 
for operation; an oscillatory Support for the c8r 
riage and relatively to which the carriage is ad 
justed in its advance and return; and means.to 
oscillate the support from one to the other limit' 
of its travel, and return, Subsequently to the loca" 
tion of the carriage in effective relation.to the 
actuators, and prior to its restoration to positiora 
without the arc traversed by the actuators, to 
control the actuatorS. ? 

8.~'The combination of a series of denomin8" 
tionally arranged annular actuators, adapted tO 
rock about a common axis; an indexing carriage 
oscillatory about the said axis and normally 
located adjacent one end of the series of actu 
ators; a series of denominational rowS of ele 
ments mounted in the carriage; means to Set de 
sired elements for operation and to advance the 
indexing carriage step by step within the area 
circumscribed by the annular actuators to bring 
the elements into effective position relatively to 
the corresponding actuators adjacent which the 
elements are positioned by the step by step ad 
wance of the indexing carriage; neans to inpart 
to the carriage a single complete Wibration fron 
and to the position to which the indexing carriage 
is finally advanced within the circum-circling 
actuators; and means to restore the indexing car 

_tively to the actuators, the indexing carriage be 
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riage to its normal home position Subsequently 
to the conclusion of a complete wibration. 

9. The combination with a Series of actuators; 
an indexing carriage to control the differential 
BdWance of the actuatorS; and means to advance 
the indexing carriage in one path of nowement; 
to effective position relatively to the actuators, 
the indexing carriage being shiftable in another 
direction" to cause it. to operate the actuators; ' of 
an escapement to wariously arrest the indexing " 
carriage relatively to the actuators, including an 
abutment on the indexing carriage;" a Support 
relatively to which the carriage escapes; a series 
of normally effective displaceable stops on the 
Support adapted to be Successively contacted•by 
the abutment to arrest the carriage in its " step 
by step maOwement; and a manually operable de 
wice adapted to travel with the indexing car 
riage to displace the stops to enable the indexing 
{carriage to advance step by step. ? 

10. The combination with a Series of actuatorS; 
an indexing carriage to control the actuators; 
and means to advance the indexing carriage in 
One path of movement.to effective position rela 

ing shiftable in another path of movement to 
cause it; to operate the actuators; of a manually 
operated escapement to wariously arrest the in 
dexing carriage relatively to the actuators, in 
cluding_ara abutment on the indexing carriage; a 
Support:relatively to which the carriage escapes; 
a Series' of normally effective displaceable stops 
on the : Support adapted to be Successively con 
tacted by the abutment to arrest the carriage in 
itS step by step mowement; and a manually op 
erable dewice tra.weling with the carriage in both 
itS pathS of nowement, to displace the stops to 
enable the indexing carriage to advance step by 
Step. ^ '• 
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11. The combination with a series of actuators; 115 
a Supporting member' aSSociated with the actua 
torS and shiftable in one path; and an indexing 
member mounted on the Supporting member to * 
traWel thereon in another path relatively to the 
actuators, and to shift with the Supporting men 
ber; of a manually controlled' escapement for the 
indexing member, including means to advance the 
latter relatively to the actuators; a series of shift 
able stops mounted on the Supporting member 
to rock therewith, and adapted to 'successively 125 
arrest the carriage on its advance; and manually · 
operated escapement controlling means mounted 
on the supporting member to travel therewith' 
and , with the indexing member, to successively 
displace the stops. ~ ? 

12. The combination with a series of actuators; 
a support adjacent the actuators; and an in 
dexing carriage mounted on the Support to travel 
thereon relatively. to the actuators; of an escape 
ment to control the feed of the carriage rela 
tive to the actuators, including means to ad 
wance the carriage relatively to the actuators; 
a Series of shiftable stops adapted.to successively 
arrest the carriage on its advance; a rotatable · 
Shaft; a finger mounted to rock with the shaft; 140 
and slide thereon with the carriage to adjust the 
stops successively; and manually controlled 
.means to rock the Shaft. ~^ 

13. The combination with a plurality of actua 

180 
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tor8; a shiftable indexing carriage; and means to 145 
advance the carriage relatively to the actuators; 
of a series of shiftable stops to arrest the car 
rlage in its several Successive positions; a, rocking 
Support relatively to which the carriage"shifts in 
one plane of movement; a finger mounted to shift 180 ?? 
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On and rock with the Support, and connected to . 
traWel With the carriage; and means to actuate 
the finger and Support, relatively to the carriage 
to adjust, the Stops Successively to free the car 
Triage to the action of its advancing means. 

1é. 'The combination with a Series of actuators; 
a, Shiftable iradexing carriage to control the actu 
atorS; and means to feed the carriage relatively 
to the actuators; of an escapernent to control 
the carriage feed, including a series of stops and 
an abutrment, relatively displaceable; an escape 
Iment, control dewice to effect relative displace 
ment of the abutment, and the effective stop to 
enable the carriage to advance step by step; a rock 
Shaft on which the escaperment control dewice is 
mounted to turn therewith and slide thereon; 
maarnipulatiwe dewices; setting lewers operated by 
their respective manipulative devices; a, urniversal 
bail operable by any of the Setting lewers; a 
tappet slide to actuate the rock shaft; and " an 
equalizing yoke interposed between and cora 
necting. the tappet. Slide and the universal bail. 

15. The cdmbination with a series of actuatorS; 
a shiftable · iradexing carriage to differentially' 
control the excursioras of the actuators; arrad 
means to feed the carriage relatively to the actu-- 
atorS; of an escaperment to coratrol the carriage 
feed, including a Series of stops and , ara abut 
rraernt, relatively displaceable; arn escapertnerat, con 
trol dewice to effect relative displacement of the 
abutrrnerat arnd the effective stop to enable the car 

| riage to advance Step by step; manipulative de 
wices; a universal member operable by any of 
the rnanipulative dewices; a, rectiliraearly rnow 
able drive rnember for the escapernerat, control 
dewice; and a three-point coranection between the 
•uraiversal rmember and the drive member. 

16. The cormbination with a Series of actuatorS; 
a shiftable indexing carriage to differentially con 
trol the · excursioras of the actuatorS; and means 
to feed the carriage relatively to the actuators; 
of an escaperment to coratrol the carriage feed, 

• including a series of Stops and an abutment, 
relati?ely displaceable; an escaperment control 
dewice to effect relative displacement of the abuti 
ment, and the effective stop to enable the car 
riage to advance Step by step; maraipulative de 
wices; a, urniversal rnember Operable by any of the 
rnanipulative dewices; a drive rnaember for the 
escapement coratrol dewice; and arn equalizing 
connection betweera the drive Iraember and' the 
universal member. 

17. The combination of a main drive Shaft 
having a single definite excursion, a Series of ac 
tuators; an indexing carriage shiftable to and fro 
in one direction transversely of the actuatorS tO 
any of a number of effective positions relatively 
to the actuatcrs, while the main drive Shaft re 
mains at rest and in another direction at a Sub 
stantial right angle to the first-named direction, 
and under the influence of the main drive Shaft, 
to differentially control the excursions of the ac 
tuators; and means operated by the maira drive 
shaft to inapart coratinuous rn0wement to the car 
riage throughout the entire excursion of the main 
driv'e Shaft?, 

18. In a machaine of the class described, the 
combination with a Series of actuators; an index 
ing carriage shiftable in one direction to any Of 
its effecti we pcsitions relatively to the actuatorS, 
and in another direction, to select; the actuatorS 
which are to operate; of means to irrapart the 
last-named movement to the carriage, including 
an oScillatory support on which the carriage 
travel; a main drive shaft; having a definite ex--> 

47 
cursion to effect a cornplete operation of the rna 
chine; and connecting means between the Shaft 
and Support, includirng a disk ora the main drive 
Shaft, and a link connecting the disk and OScildat 
ing Support, So arranged aS to decelerate the 
Speed of traWel of the oScillatory Support, at op 
pOSite ends of itS OScillation, and to accelerate 
the Speed of traWel of the oScillating Support, be 
tween the limits of its oscillatory motion, the 
driWe shaft; · and Support Traowable Synchronously 
and coincidently. ^ 

19. In a machine of the class described, the 
combination with a, Series of actuators; ara in 
dexing carriage shiftable in Orae direction to any 
of its effective positions relatively to the actua 
torS, arad in araother direction, ’ to Select , the ac 
tuators; of mearas to impart the last-raaned 
InOWement to the carriage, including ara oscillatory 
Support on which the carriage travels; , drive 
Shaft hawing a definite excursiora to cormplete ara 
operation of the rmachine; and connecting means 
between the 'shaft and Support, including a, 
shaft-drivera disk and a link eccentrically com 
nected to the disk, to rock the carriage Support, 
the link raCrmally tying Substantially at dead cen 
ter relatively to the dist< 8and carriage Support to 
impart a Show starting and Stopping notion to 
the Support at the opposite limits of 0Scillatiora, 
reSpectively, the Support being coratinuously 
driven by the drive Shaft throughout the eratire 
excursion of the shaft. ? 

20. The combination. ?ith a Series of actua 
tors; of a totalizer carriage shiftable laterally 
only relatively to the actuators; a totalizer frame 
rnCurated ira the carriage to shift; relatively tbere 
to toward arrad from the actuators, and including 
a bar; a series of totalizer. ?heels mounted in the 
frarne; a fiewer connected to the bar and relatively 
to which the bar may shift, ????ith the totalizer Car 
riage during lateral adjustment thereof; meanS 
operable upon the iewer .. to shift; the totalizer 
frame arnd its wheels relatively to the c8rTriage, 
and towards and frorra the actuatOrs; and ne 
chanical means to shift the totalizer. carriage 
with its frame sarad wheels ira. a rectilinear direc 
tion laterally relatively to the actuators and the 
operating lewer. | ^ '• 

21. The cornbiraation with a group of actua 
tors; and a shiftable totalizer carriage; of a cCrn 
birned feedirng 8arad locking traerrmber }gnorrnally e3 
gaged with the carriage and mounted for mowe 
Inent, in one direction relatively to the totalizer 
to adjust the carriage Step by step in either di 
rection, and in another directiorn 8away from the 
carriage to release the carriage for adjustInerat 
through longer distances. 

22. The · combination with a group of actu8 
tors; and a shiftable totalizer carriage; of a 
cornbined feed and locking rmember operable upon 
the totalizer carriage tip shift the latter step by 
step and to hold it where adjusted, Such rnernber 
including a, barrel; a supp0rt, hawing a SOcket With 
¥which the barrel is aligned; yielding means to 
press the barrel of the feed and locking menber 
to effective position, with prowision for with 
drawing the barrel into the Socket out of effective 
position to enable the totalizer carriage to be 
freely adjusted. ~ 

23. The combination with a shiftable totalizer 
carriage; of a combined feed and locking mern 
ber cooperable' therewith '' to Shift; the totalizer 
carriage step by step in either direction, with pro 
wisions to withdraw the feed and locking mem 
ber by a longitudinal rnowement from the totall 
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izer carriage to enable the latter to be shifted 
greater extents. '' 

24. The combination with a shiftable totalizer 
carriage; of a combined, feed and locking mem 
·ber cooperable therewith .. to shift , the totalizer 
carriage step by step in , either direction, with 
prOW|isions to withdraw the feed and locking 
member by a longitudinal mowement from the 

' totalizer carriage to enable the latter to be shift 
`ed greater extents; and yielding means · to return 
the feed and locking member to and maintain 
it in engagement with the totalizer.carriage. 

25. In a imachine of the class described, the ' 
? ?? combination with a group of actuators; of a total 
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' effective position relatively to the restoring de 

70 

izer carriage shiftable relatively thereto, includ 
ing a Serrated rail; and toothed means directly' 
facing the Serrations to feed the carriage step by 
step, a tooth of which means enters a serraton 
from either side of the rail, passes transwersely 
acrnSS the rail, and . leaves the Serration at the 
opposite side of the rail. '' ~ 
' 26. The combination with a Series of actuators; 
and an 'indexing carriage ' shiftable from home 

, position in one direction to effective position 
' relatively to the actuators, and shiftable from and 
to the position to which it is adjusted, in an 
other direction to control the actuators; of nor 
mally idle carriage-restoring mechanism set to 
effective position as the indexing · carriage · is 
mowed in the last-named direction, to return the 
indexing carriage to its home position. 
2. The combination with a series of actuatorS; 

and an indexing carriage shiftable to effective po 
sition relatively to the actuators; of means to re 
Store the indexing carriage to its home position, 
including a restoring dewice.normally freely mow 
able relatively to the indexing carriage to avoid 
obstruction to itS travel; and means operable rela 
tively to the restoring dewice and effective upon 
the restoring dewice to cause it to return the in 
dexing carriage. ~ ~ 

28. The combination with a shiftable indexing 
carriage; and means to , advance the 'indexing 

| carriage from its home position in one direction; 
of neans to restore the. indexing carriage'' to its 
home position, including a restoring device, nor 
Imally freely nowable relatively to the indexing 
carriage; operating means for the restoring de 
wice; nearns to cock the operating means; and 
means to retain the operating means ineffective 

' ' during Such cocking until it has attained an ef 
fective position relatively to the restorirag dewice. 

29. The combination with a .shiftable indexing 
carriage; and means to advance , the indexing 

| carriage from its home position in one direction; 
of means to restore the indexing carrage to its 
home position, including a restoring device, nor 
mally freely movable relatively to the indexing'; 
carriage; operating means for the restoring “de 

| wice; means to cock the operating means; means 
to Shift the operating means out of the path of 
the restoring dew:ce, and to retain it; in the plane 
to which it is shifted during the cocking opera 
tion; and neans to shift; the operating means to 

wice after the cocking operation. ~ 
30. The combination with an indexing car-. . 

riage; means to advance the carriage differen 
tially; and a main drive shaft; of means to re 
store the indexing carriage. to · its home position 
against the influence of the means which ad 
Wances the carriage, including a motor controlled 
by the main drive shaft; and a supplemental 
motor adapted to be energized by the main drive 

' tent of advance of the carriage; , of a compensat 
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shaft proportionally to the extent of advance of 
the indexing carriage, to assist the carriage-re 
storing motor to return the carriage. · · · 

31. The .. combination with ', an indexing car 
riage; means to advance the carriage differential 
ly; and a main drive, Shaft; . of means to restore 
the indexing carriage to itS home position 
against the influence .. of the means Which ad 
wances the carriage, including a motor controlled 
by the main drive Shaft; ' and a Supplemental · 
motor spring, one end of which is given a com 
stant, excursion by the main drive Shaft, and the 
opposite end of which is_wariously arrested ac- ```` 
cording to the extent of advance of the indexing 
.carriage, whereby the Supplemental motor Spring 
is proportionally tensioned, to aSSist the carriage · 
restoring motor to return the carriage from Wa 

} rious points in itS advance at a Substantially con 

Wance. ' ', ~ ~ ~ 
32. The combination with an indexing car 

riage; opposed springs to advance the carriage . 
from and return it to home position, respective 
ly; and means to differentially determine the ex 

stant speed irrespective of the extent of such ad- ^~ 

100 
ing Spring to Supplement; the return spring in.re 
Storing the carriage to home position at a sub 
stantially uniform rate irrespective of the extent ? 
of advance of the carriage. 9 ? 

33. The combination 'with an indexing car 
riage;" opposed springs · to advance the carriage 
from and return it to home position, respectively; 
and means to differentially determine the extent · · · 
Of advance of . the carriage; Of a floating com 
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. pensating Spring to Supplement the return Spring 110 
in restoring the carriage to home position at a . 
substantially uniform rate irrespective of the ex-- '' ? 
tent of advance of the carriage and the opposi 
tion of the advancing Spring. ~ ? 

34. The cornbination with an indexing car- 115. 
riage; opposed springS to ', adwance the carriage' 
from and return it. to.home position, respectively; 
and means to differentially determine' the extent 
of adwance of the carriage; of a compensating 
Spring to Supplement the return Spring in restor- 120 
ing the carriage to home position at a> Substan 
tially uniform rate irrespective of the extent of 
advance of the carriage; and automatically re 
|leaSable means controlled by the indexing" car-, ' 
riage to arrest one end of the · compensating 125 · 
Spring, to enable the compensating Spring to be 
Wariously tensioned according to the exterati · of 
advance of the carriage. * . 

35. The combination with an indexing car 
riage; opposed Springs to advance the carriage 180 
from and return it to home positiora, respectively; 
and means to differentially determine the extent 
of advance of the carriage; of a floating com 
pensating spring to supplement the return spring - 
in restoring the carriage to home position at a 185 
Substantially uniform rate irrespective of the ex 
tent of advance of the carriage and the opposi-- 
tion . of the , advancing Spring, the terminals of 
the compensating Spring normally adapted to 
traWel concentrically about ' a common .. center; 140) 
and automatically releasable means controlled by 
the indexing carriage to arrest one end of the 
compensating Spring, whereby to enable the com 
pensating spring' to be wariously tensioned ac-- · 
cording to the extent of advance of the carriage. 145 

36. The combination with an indexing car- ' 
riage; opposed springS to 'advance , the carriage 
from and return it to home position, respectively; 
and means to differentially determine the extent 
of advance of the carriage; of a floating com- 150" 
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pensating Spring to Supplement the return Spring 
in restoring the carriage to home position at a 
substantially uniform rate irrespective of the 
extent of advance of the carriage and the 0pp0 
'sition of the advancing Spring; a pivoted ten 
sioning arm to which one terminal of the com 
pensating Spring is anchored; an OppOSed arm 
pivoted concentrically With the tenSioning arm 
and hawing a constant excursion at each opera 
tion of the machine, to which the remaining ter 
minal of the compensating Spring is anchored; 
and automatically releasable meanS tO arrest the 
tensioning arm to enable the opposed arm to ten 
sion the compensating Spring and bring it; nearer 
dead center, the tensioning arm, upon itS relea.Se 
from itS arresting means, adapted to rock · the 
compensating Spring away from itS · dead center 
position to enable the Spring to apply itS energy 
in an increaSing leverage to return the carriage. 

3". In a machine of the claSS described, the 
combination with a Series of actuatorS adapted 
for differential advance; ' of a drive means ha.Wing 
a fixed excursion; meanS Operable by the driWe 
means to determine the extent of advance to be 
imparted to Selected actuatorS; and means to 
connect the drive means and Selected actuatOrS 
to prevent, ower|''throw of the latter. 

38. In a machine of the claSS described, the 
combination with a Series of actuatorS adapted 
for differential adwarace; of a drive mechaniSm 
therefor, including a "mowable Support arad a car 
riage, the latter shiftable in one direction rela 
tively to its Support, and the actuators, and in 
another direction with the Support; differentially 
Set eleneratS mounted in the carriage tO advance 
the actuatorS and owerthrow preventing meanS 
for the actuators, operated by the drive means, 
the differentially Set elements effective to con 
raect the actuators with their owerthrow prevent:- 
ing meanS. 

39. Hn a machirae of the class described, the 
combination with side frameS; of a plurality of 
slitted guide bars mounted between the side 
frameS, the slitS in One of . the guide bars hawing 
enlarged outer ends; slotted actuators rnOunted 
in the slitS in the respective bars; certain Of the 
bars hawing Seats formed transwerSely of the slitS 
therein ; rods fitted in the SeatS, one of the rOds 
paSSing through the Slots in the actuators to 
form a stop common to all the actuators to limit 
their mowement in one direction; and rolls 
mounted ora one of the rodS and occupying the 
enlarged outer ends of the slitS in the aSSociated 
guide bar to afford friction-reducing SupportS 
for the corresponding actuatorS. 

40. In a machine of the claSS described, the 
combination. With side frameS: of a plurality of 
Slitted guide bars Incyanted between the Side 
frarneS; traveling actuators accommodated in the 
SlitS in the guide barS, the slitS in Orae of the 
guide bars being enlarged at their outer ends; 
a rod extending acrOSS the enlargementS; and 
rOlls journalled on the rod in the enlargements 
to afford a, SuppOrt , for the actuatorS. 

41. The combination with a totalizer; actuating 
means therefor; and means to drive the actuating 
means; of arresting me?ns to lock the drive means 
against operation, , including a plurality of in- ̀ 
dividual stopS aSS0ciated With the drive means; 
a detent shiftable into and out of the path of 
travel of either of the StopS; means controlled 
by the totalizer to shift the detent into the path 
of either of the Stops; and means operable at 
Will to Shift the detent out of the path of either 

49 
of the stops, and to determine with which Stop 
the detent, shall become effectiWe. 

42. The combination with a totaliZer; actuating 
meanS therefor; and means to drive the actuating 
meanS; of means to lock the drive meanS against 
Operation, including a stop connected with the 
drive means to afford a limited relative InOVe 
ment; resilient means interposed between the stop 
and drive means; and a detent controlled by the 
totalizer, to engage the stop and arrest the driWe 
iftheanS. 

48. In a nachine of the claSS described adapted 
for addition and Subtraction, the combination 
With a totalizer; and driwe mechaniSm therefor; 
of means to lock the totalizer against 0peration, 
including a deternt, and a plurality of StopS, rel-- 
atively adjustable, and mutually engageable to 
arrest the drive means, One of the StopS for uSe 
during adding and another of the StopS for uSe 
in Subtracting operationS; and meanS to effect 
the relative adjustment between the detent and 
the stopS. 

44. In a machine of the claSS described adapted 
for addition and subtraction, the combination 
with a totalizer; and drive mechanism therefor; 
of means to lock the totalizer against operation, 
including a detent, and a plurality of StopS, rel-- 
atively adjustable, and engageable and disen 
gageable one of the Stops for uSe during adding 
and another of the Stops for uSe in Subtracting 
operations; means to cuShion the impact between 
the deterat and the stops; and to effect, a relative 
mowement between the deterat, and StOpS SubSe 
quently to the disengagement thereOf; and meanS 
to effect the relatiwe adjustment between the de 
tent, and the stopS. 

45. In a machine of the claSS described adapted 
for addition and subtraction, the combination 
with a totalizer; and drive meanS therefor; of 
Imeans to lock the totaliZer against, operation. 
including a detent, and a plurality of Stops, and 
mutually engageable and disengageable, the de 
tent and Stops being relatiWely adjustable, One 
of the stops for use during adding and another 
of the stops for use in subtracting operationS; 
the stopS connected with and adapted for a lim 
ited mowement, relatiWely to the driwe means; and 
means to effect the relative adjustment between 
the detent and the stops to select the proper stop. 

46. In a machine of the claSS described adapted 
for addition and Subtraction, the combination 
with a totalizer; and drive mechanism therefor; 
Of meanS to lock the totalizer against operation, 
including a detent, and a plurality of Stops, rel 
atiWely adjustable, one of the stops for use during 
adding and another of the Stops for use in Sub 
tracting operations, the stops being laterally 
Spaced, and the detent being forked to provide 
an arm to co-act with its respective Stop; and 
meanS to effect, the relative adjustment, between 
the detent, and the StopS. 

47. In a machine of the claSS described, the 
combination with amount-determining manipu-- 
lative dewiceS; of a, Single field of dernOrnination 
ally arranged Walue-representing elementS selec 
tively Set by the maraipulative dewiceS; denomina 
tional actuatorS, the excursions of which are con 
trolled by the Set elements; and means to adjust 
the field of element.S bodily to enable the Set ele 
ments to control the actuators in accordance with 
the actual Walues Set up by the manipulative de 
wices, and of the true complements of Such values, 
reSpectively, depending upon the position to 
which the field of elements is adjusted. 

48. 'The combination with amount-determin 
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ing, manipulative devices; of a single field of 
value-representing elements selectively set by the 
manipulative devices; actuators, the excursions 

. of which are controlled by the Set walue-repre 
Senting elements;-and means to bodily adjust the 
field of Walue-representing elements relatively to 
their actuators to enable the same set elements to 
control the actuators in accordance with the ac 
tual .Walues represented by the manipulative de 
wices, and of the complements thereof, respec 
tively. , • '' ~ ~ 

49. The combination with a totalizer; actua 
' tors therefor; and manipulative dewices; of value 
representing elements selectively set by the ma 
rnipulative dewices to control the excursions of the 

' .. actuators, each element hawing at least two ef 
fectiwe areas, one of which controls the excur 
sions' of its c0-related actuator according to the 
actual walue of the element, and the other of 
Which controlS itS actuator according to the com 

, plemental walue of the element, the Setting of an 
element simultaneously presenting both area.S for 
use; and means to effect relative adjustment be- . 
tween the elements and the actuators to render 
One area, effective and the other iraeffective ' ac 
cordingly as addition or complementary Subtrac 

| tion is desired. 
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50. The combination with a totalizer; actuators 
therefor; and manipulative dewices; of Walue 
representing elements selectively set to effective 
positions by the manipulative dewices, to control 
the*excursions of the actuatorS according to the 
actual and the ? complemental values of the ele 
ment, So Set; a, shiftable frame in which the Walue 
representing elements are mounted; and means 
to bodily adjust - the frame to wary the positionS 

' of all of the elements relatively to their co-related 
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actuators to determine which Walue shall be accu 
mulated on the totalizer. ? • ^ 

51. The combination with a totalizer; actua 
tors therefor; and manipulative devices; of 

` walue-representing elements selectively set by the 
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manipulative dewices, to control the excursionS of 
the actuators according to the actual and the 
complemental walues ' of the Set elements; and 
means to adjust the elements bodily in a direc 
tion transwerSe to the planes of the actuators, 
to ' determine which walue shall be accumulated 
Ora the "totalizer.' · · 

52. The combination with amount-deterrmining 
manipulative dewices; of a,’ Series of Walue-repre 
Senting elements arranged in denominational rowS 
in a single.field, and Selectively set by the manip 
ulative dewices; actuators controlled by the Set 
elements; and means operable at will prior to the 
advance of the actuators to wariously adjust the 
field of elements relatively to the actuators to 
positions to enable the set elements to control 
the advance of the actuators according to the 
actual values set up, or to the complementS of 

| such values, respectively. 
53. The combination'with a totalizer; a series 

of denominationally arranged actuators >there 
for; and manipulative dewices; of an indexing 
field of walue-representing elementS Selectively 
Set by the manipulative dewices so that ona end of 
each set element; represents a digit of the actual 
amourat to be registered and the · opposite end 
represents the complemental walue of Such digit; 
and means to render either end. of each of the 
elements effective to control the excursions of 
their actuators. ~ 

54. In a machine of the class described, a nu.- . 
meral wheel having a, hub and a disk; a laterally ? 
extending "" annular flange mounted on the pe 
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riphery of the disk and combining with the hub 
to .form a housing; a click stud passing loosely ? 
through the hub radially thereof; a shaft on 
Which the hub is journalled, the shaft hawing a 
plurality of recesses formed peripherally thereof 
equal in number to the predetermined number 
of positions the wheel is to assume relatively' to 

~ the Shaft, the nose of the 'stud adapted to seat, 
in any of the recesses; and means housed between 
the fiange and the hub to yieldingly retain the 
noSe of the stud seated in any of the recesses. - 

80 

85 

55. In a machine of the class described, the . . 
combination of a numeral wheel . shaft having a 
Series of recesses arranged peripherally thereof; 
a numeral wheel, including a hub journaled on 
the recessed periphery of the Shaft; a ring mount 
ed on the outer end of the hub; a click stud paSS 
ing loosely through the hub, the nose of the stud 
adapted to Seat in any of the recesses; and a 
Spring encircling the periphery of the hub be 
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95 
tween the wheel and the ring, to yieldingly re- ' 
tain the stud in and return it .to effective posi 
tiorm. 9~ · ' ~ ? ~ 

56. The combination with a plurality of rows of 
keyS depressible to like .. extents; · of a Set of key 
dewerS of Warying lengths actuated by their re 

* Spective keys, and Spaced apart laterally different 
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distances, the key .. levers being variously ful- · 
crumed; 'a Series of Setting lewers arranged pro 
greSSiwely relatively to the Set, of key Iewers; in 
dividual means interposed between the respective 
key lewerS and their corresponding Setting le 

105 

vers so arranged with reference to the relations ? 
of the respective keylewers with their correspond 
ing Setting lewers as to enable the key lewers to 110 
actuate their setting lewers to like extents; a 
field of value-representing elements arranged in 
roWS; and means controlled by the key lewers to 
advance the field step by step to position the rows 
of walue-representing elements successively in 
line with the row of Setting levers, to enable the 
latter to Selectively set the desired elements cor 
responding to the Walues of the keys depreSSed. 

57. In a machine of the claSS described, includ 
ing a base, the combination with a set of key 
lewers; and ' manipulative dewices for operating 
them; of a fulcrum block mounted on the base 

115 

120 

and slitted longitudinally to accommodate and · 
guide the key lewers, the fulcrum block hawing a 
plurality of groowes arranged transwerSely of the 
slits from front to rear of the block; fulcrum 
memberS Seated in the gr00wes and on which the 
key lewers are severally pivoted; a series. of 
Setting members arranged transwerSely relatively 
to the rear arrms of the key lewers; and walue-rep 
resenting elements arranged in rows to form a 
field, and shiftable step by step relatively to the 
Setting members to enable the selection for oper 
ation of any walue-representing element in one 
or more rows. ? ~ ~ 

58. The combination of a Series of denomi 
nationally arranged annular-like actuators 
adapted to rock about a common axis; oscilla 
tory Supporting means passing through the area. 
circurnScribed by the actuators; an indexing car 
riage mounted to travel on the Supporting means 
to differential distances within the area circum 
Scribed by the actuators; the indexing carriage 
normally lying outside Such area; denominational 
rOWS of Walue-representing elements mounted in 
the carriage and Settable to represent, the actual 
walue of the item to be added or subtracted, the 
Walue-representing "" elements adapted to · deter 
mine the differential movement of the actuators; 
and means to impart a complete oscillation to 
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the oScillatory Supporting' means, from its nor 
mal position to , itS opposite limit of traWel, and 
back, Subsequently to the advance of the indexing 
carriage within the area circumscribed by the 
actuatorS and prior to its withdrawal from Such 
area, to differentially control the adWance and 
return nowernernts of the actuatorS. ~ 

59. The combination with a support oScillatory 
about a horizontal axis; and an indexing car 
riage shiftable along the Support in the direc 
tion of its axis, and hawing its normal p0Sition 
adjacent one end of the Support; of a plurality 
of Semicircular actuators circumScribing the Sup 
port adjacent, the normal position of the index 
ing carriage; means to advance the indexing car 
riage differentially withira the Orbits trawerSed 
by one or more of the actuatOrs; and means to 
impart a complete oScillation to the carriage from 
and to the position to which it is_finally adjusted 
within the orbitS of the actuators, and to restore 
the indexing carriage to itS normal position on 
the Support Subsequently to the completion of itS 
Said oScillatory mowerment. 

60. The combination' of a Series of skeleton 
actuators adapted to enclose an area; a field of 
Settable walue-representing elements adapted for 
differential advance into the area enclosed by the 
actuators, set, ' elementS of the field adapted to 
control the excursions of the corresponding actu 
ators; manipulative means to Selectively Set the 
elements and determine the extent of advance 
of the field of elements into the area, enclosed 
by the actuators; actuator-driwing meanS With 
which the actuators are raorrmally out, of engage 
ment to advance the actuators according to the 
values of the Set | elements; and nearas tO drive 
the field of elemerats to cause the Set elementS 
to advance their co-related actuatorS differen 
tially into engagement, with the actuator-driwing 
m63JInS. ~ 

61. In a rnachine of the claSS described, a, Se 
| ries of substantially annular actuators; an in 
dexing dewice operable within the space circum 
Scribed by the actuators, and including oppOSed 
arcuate heads conforming to the curwature and 
|lying adjacent the inner peripheries of the op 
posite arcs of the actuators, Settable walue-rep 
reSenting elements mounted in the headS; and 
manipulative means to SelectiWely Set the Walue 
representing elements to control the excursions 

' of the actuatorS. 
62. In a, machine of the claSS described; a, Se 

ries of Substantially Semicircular rotatable actu 
ators offset intermediate their ends; an indexing 
dewice operable within the Space circumScribed by 
'the actuators, and including a frame extending 
diametrically relatively to the actuatorS and hav 
ing convex heads lying adjacent the inner periph 
eries of the actuatorS; Value-representirng ele 
hments extending between and Slidably mounted 
in apertures in the respective heads, one end of 
each elernent, norrnally projecting beyond itS ad 
jacent head; manipulative means to selectively 
project the remaining ends of the walue-repre- ̀  
Senting element, beyond their adjacent head; and 
means to rotate the indexing device through a 
'constant, extent ' of traWel to cause the projected 
walue-representing elementS to control the actu 
atorS. 

63. In a machine of the claSS described, a Series 
of Substantially annular actuators; a field of 
value-represerating elementS Operable · within the 
area circumScribed and embraced by the actu 
ators; means to Selectively Set desired value-rep 
resenting elementS; and means to impart a com 

51 
plete forward and backward oscillation to the 
field while So embraced. ^ 

64. . The combination of a Series , of denomi 
nationally arranged actuators, Substantially an 
nular in form; a field of Settable Walue-represent 
ing elements, rotatable within the area, circum 
Scribed by the annular actuatorS; an equal num 
ber of walue-representing elementS being pOSi 
tioned on opposite Sides, respectively, of a werti 
cal longitudinal plane extending through the axis 
of rotation of the field, the opposite. ends of the 
Walue-representing elementS extending, reSpeC 
tively abowe and below the horizontal plane of th3 
axis of rotation of the field; and meanS to Selec 
tively set the elements to enable Such Set elements 
to render effective the corresponding actuatOrS. 

65. The combination with a SerieS of actuatorS; 
a shiftable field of walue-representing elementS 
to control the actuators; and means to adWance 
the field of elementS relatively t0 the actuatorS; 
of an-eScaperment to control the advance of the 
field of elements, including a Series of stopS and 
an abutrment, relatively displaceable; an escape 
ment control dewice adapted for mowement in two 
different angular directions to effect relative dis 
placement of the effective stop and the abutment 
to enable a step by step advance of the field of 
elementS; manipulative dewices; a universal 
member operable by any of the manipulative de 
wices; and connections between the universal 
member and the escapement control dewice to 
effect operation of the latter in one of its direc 
tions of movement and enable the escapement 
control device to move in the other of its direc 
tionS. 

66. The combination with a Series of actuators; 
a, field of Settable walue-repreSelmting elements; 
means to adWance the field of 'elelinentS relatively 
to the actuators in Orae direction; and rmeans to 
drive the field of elements in another direction 
from and back to itS adWanced position; of a Series 
of shiftable stopS rnowable with the field of ele 
Iments in the Second-named direction, and adapt 
ed to arrest the field of elements in its several 
Successive positionS of advance relatiWely to the 
actuators; an escapement control dewice; and 
rmeans to move the dewice relatively to the field of 
elements to adjust the StopS Successively whereby 
to free the field to the action of its advancing 
means, which positions the escaperment, control 
dewice relatively to the Stops. ? 

6'. The combination with a Series of actuators; 
Of a, Support, Shiftable in one direction; a field of 
walue-representing elements mounted on the Sup 
port to Shift therewith, and itself shiftable rela 
tively to the Support in araOther direction; and 
means to adwance the field relatively to the actu 
ators in the last-named direction; of a Series of 
relatively displaceable stopS and an abutment 
travelling with the field of elementS and itS Sup 
port, respectively, to arrest the field of elerrments 
Successively in its step by step advance and pre 
werat its accidental advance in either position of 
the Support; an escapement control dewice to 
effect relative displacement between the abut 
ment and the effective Stop to enable the step by 
Step adwarace of the field of elements; and manip 
ulative means to operate the escaperment, control 
dewice. 

68. The combination with a series of actuators; 
a, Shiftable indexing carriage; a, Support therefor ; 
and means to advance the carriage relatively tO 
the actuators; of an escaperment to control the 
advance of the carriage, includirag a, Series of Stops 
and an abutment, relatively displaceable, and 

85 

95 

100 

105 

14b 

115 

120 

125" 

130 

135 

140 

145 

150 



52 ?? 
mounted on the carriage and the Support, respec 
tively; an escapement control dewice, including a 
finger travelling with the carriage; a rock shaft; 
on which the finger is mounted; means to turn 

6 the Shaft; manipulative dewices; and means actu-- 

10 

115 

ated thereby to coact with the turning means on . 
the rock Shaft, to effect an oscillation of the shaft. 

69. The combination with a series of actuators; 
a, Support; an indexing carriage mounted to traWel 
on the Support; and means to advance the car 
riage, in one direction; of an escapermernt to con 
trol the advance of the carriage, including a Se 
ries of Stops and an abutment, relatively displace 
able, and mounted on the carrage and . on the 
shiftable Support, respectively; an escapement; 

· ' control dewice ? to effect; · Such relative displace 
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merati between the abutment and an effective 
stop, the escapement control dewice including a, 

· rock shaft mounted in the Support; a, finger 
mounted on the shaft; a crank fast on the shaft; 
rºmanipulative devices; a tappet actuated by any 
of the manipulatiWe dewices to operate the crank, 
itS Shaft, and the escapement finger; and means 
to restore the Shaft, crank and finger to normal. 

70. The combination with a series of actuators; 
a Support; an indexing carriage mounted to traWel 
on the Support; and means to-advance the car 

| riage in one direction; of an escapement to con 
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trol the advance of the carriage, including a shaft 
journaled in the Support; a finger mounted to 
Slide along and turn with the Shaft; an abut 
nerat on the carriage; a series of stops mourated 
On the Support in the path of the abutment, and 
Successively displaceable by the finger to restrict 
the carriage to a step by step advance; a crank 
fast on the shaft; manipulative devices; and 
means operable thereby to rock the crank. ~ 

71. The combination with a series of actuators; 
a field of Settable walue-representing elements 
arranged in rows, to control the actuators; and 
means to , advance, the field of elements in one 
direction relatively to the actuators; of an eS 
capement to constrain the advance of the field 

' of elements' to a step" by step mowement; a nest 
of setting members ower which the field of ele 
ments trawels to present, the rows of ' elements 
successively " to the contacting portions of the 
Setting members; manipulative means to operate 
the setting members Selectively to Set the desired 
value-representing elements; the setting members 
being recessed; and an escapement tripping, uni-- 
werSal member normally lying across the nest 
of setting members and accommodated in the 

` receSSeS''therein. 
72. The combination with a totalizer carriage; 

of a combined feed and locking mechanism there 
for, including a Shaft, alocking and feeding bar 
rel on the shaft; engageable with and disengage-- 
able from the totalizer carriage; a bracket hav 
ing a, bearing in which the shaft is shidably and 
rotatably mounted, the1bearing being chambered 
to.. accommodate the locking and feeding barrel 
to pernit; longitudinal mowement; thereof; and 
yielding means to retain the barrel engaged with 
the totalizer carriage. ? * 

` '3. In ̂a, machine of the claSS described, the 
combination with actuators; a totalizer carriage 
1aterally shiftable relatively to the actuators, in 
cluding a Serrated rail; of a Support relatively 
to , which the rail and carriage traWel, the Sup- . 
port being groowed to provide a guide for the rail 
internediate itS ends to maintain the rail agailast 
fiexing; and manually operable means mounted 
on the support and relea:Sably engaged with the 
serrated rail to feed the carriage step by step 
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in either direction, and lock the carriage against ' · 
mowement. . x ~ ? 

4. The combination with . a, shiftable carriage 
having a Serrated rail mounted at its ends in the 
carriage, the carriage hawing fixed limitS of traWel; 
of a support; located intermediate Such limitS of 
travel, the support being groowed to accommodate 
the rail and hold it against fiexing, and having 
a chamber communicating with the. groowe; a 
toothed member seated in the chamber for rO 
tatory and longitudinal movement therein rela 
tively to the rail; means to impart either move- , 
ment to , the member; that end of the member' 
distant from the rail being oppositely beweled; 
and a spring-pressed thrust element adapted to 
bear against the beveled faces of the toothed ? 
member to yieldingly hold the toothed member' . 
engaged with the rail against longitudinal moWe= 
ment, as well as to insure its proper positioning 
rotatively relatively to the rail at the end of itS 
operation. ~ ~ 

5. The combination with an indexing car= 
riage; and means to advance the indexing car= 
riage differentially from its home position toward 
its opposite limit of travel; of means to restore 
the indexing carriage to its home position, in 
cluding a restoring dewice normally freely mow? 
able relatively to the indexing carriage to offer' 
no opposition to the advance of the carriage; the 
carriage adapted to variously adjust the restor 
ing device in accordance with the extent of ad= 
wance of the carriage; an operating neans for · 
the restoring device; means to maintain the op 
erating means ineffective during the adjustment 
of the restoring dewice by the carriage; meanS 
to impart a, cocking movement; to the Operat 
ing means sufficient to enable it to actuate the 
restoring device in 'aray of the positions to which 
the latter may be adjusted by the indexing car 
riage; and suitably timed means to render the 
operating means effective relatively to the restor 
ing dewice. 

6. The combination . With an indexing car 
riage; and means to advance the indexing car? 
riage differentially from its home position toward 120 
its opposite limit of travel; of means to restore 
the indexing carriage to its home position, in= 
cluding a restoring · dewice normally freely moW 
able relatively to the indexing carriage to · offer 
no .opposition to the advance of the carriage; the 
carriage adapted to wariously adjust the restor= 
ing · device in accordance with the extent of ad 
wance of the carriage; an operating means for 
the restoring device; and means to render the 
operating dewice effective. 

'7'. The combination with an indexing car 
riage; means to advance the indexing carriage 
step by step in one direction; a main drive shaft; 
and means operable thereby to drive the index 
ing carriage in another direction from any posi- 185 
tion to which it may be adjusted, and return it to 
Such adjusted positiona; ' of means to restore the 
indexing carriage to its home position, includ 
ing a notor energized by the maira drive shaft; 
as it drives the indexing carriage from its ad- 140 
justed position in the second. named direction; 
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and a booster motor adapted to be energized by 
the main drive shaft as it; returns the indexin 
carriage to Such adjusted position. ^ 

'f8. The combination with an indexing car-- i45 
riage; a motor to advance the carriage differen 
tially . in one direction; means to control such 
advance; and a main drive Shaft; of means op 
erable by the main driwe shaft; .. to shift; the in 
dexing carriage in another direction from and to 150 
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any of its differentially adjusted positions; and 
meanS to restore the indexing carriage to itS home 
position, after its return to its adjusted posi 
tion at the end of itS traWel in the last-named 
direction, including a motor energized by the 
mhaira drive shaft, to owercome the first-narned 
motor. 

'79. The combinatiora with an indexing car 
riage; a motor to advance the carriage differen 
tially in one' direction; means to control such 
adWance; ar2d a main driwe shaft; of means op 

.. erable by the main drive shaft; to shift; the in 
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dexing carriage in another direction from and to 
any of itS differentially adjusted positions; meanS 
to restore the indexing carriage to its home posi 
tion, after its return to its adjusted position at 
the end of itS travel in the last-named direction, 
including a motor energized by the main a drive 
Shaft as it shifts the indexing carriage from its 
adjusted position; and a restoring dewice actu-- 
ated by this last-named motor. ~ 

80. The combination with an indexing car 
riage; a motor to advance the carriage differ 
entially in one direction; nearms to control Such 
advance; and a rnairm drive Shaft; Of nearnS || op 
erable by the main drive Shaft to shift the in 
dexing carriage in another direction from and to 
any of its differentially adjusted positionS; meanS 
to restore the indexing carriage to its home posi 
tion, after its return to its adjusted position at 
the end of its travel in the last-named direc 
tion, including a motor , energized by the main 
drive shaft; and detaining means to lock the 
indexing carriage in the adjusted position to 
which it, has been fed while enabling the car 
riage to shift in Said last-named direction until 
it, completes its return to its adjusted position. 

81. The combination with an indexing carriage; 
means t0 feed the carriage differentially in one 
direction; and a main drive Shaft; of meanS Op 
erable by the main drive shaft to shift, the in 
dexing carriage in another direction from and 
to any of its adjusted positions; and means to 
restore the indexing carriage to its home position 
Subsequently to the completion of itS travel in the 
last-narned direction, including a normally in 
effective motor, energized by the main drive Shaft; 
as it shifts the indexing carriage in the last 
named direction; an operating lewer actuated by 
the motor; and a restoring dewice driven by the 
operating lewer. 

82. The combination with ' an indexing car 
riage; means to feed the carriage differentially in 
one direction; and a main drive shaft; of meanS 
operable by the main drive shaft to. Shift the in 
dexing carriage in another direction from and to 
any of its adjusted positionS; and means to re 
store the indexing carriage to its home position 
subsequently to the completion of its travel in 
the last-named direction, including a normally 
ineffective motor, energized by the main drive 
shaft as it shifts the indexing carriage in the 
last-named direction; detaining means to lock 
the indexing carriage against nowermerat in the 
first-named direction until the · completion of 
its nowernent; in the Secorad-named direction; arh 
operating lewer actuated by the motor; and a 
restoring dewice driven by the operating lewer. 

83. The combination with an indexing car 
riage; means to feed the carriage differentially in 
one direction; and a main drive . Shaft; of means 
operable by the main drive shaft to shift; the 
indexing carriage in another direction frorn and 
to any of itS adjusted positionS; and means to 
restore the indexing carriage to its home posi 
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tion Subsequently to the completion of itS trawel 
in the last-named direction, including a normally 
ineffectiWe motor, energized by the main drive 
Shaft; aS it, ShiftS the indexing carriage in the last 
named direction; an operating lewer actuated 
by the motor; a restoring arm driven by the op 
erating lewer; and a shoe on the indexing car 
riage, of Sufficient extent; to enaable the restoring 
arm to maintain contact therewith during ? the 
maximum extent of return travel of the car 
riage. 

84. The combination with an indexing car 
riage; a normally energized motor to adwance the 
carriage; and a main drive shaft; of means to 
restore the indexing carriage to its home posi 
tion, including a motor adapted to be energized 
by the main driwe shaft; a normally idle restor 
ing dewice displaceable by the indexing carriage 
under the influence of the first-named motor; an 
Cperating lewer actuated by the second-named 
motor, to cause the restoring dewice to return the 
carriage to home position; ' and automatic means 
to shift the operating lewer clear of the restoring 
dewice and to return it to effective position rela 
tively to the restoring dewice. 

85. The combination with an indexing car 
riage; and meanS to advance the carriage from 
itS home position; of means to restore the index.- 
ing carriage to its home position, including a mo 
tor; mearaS to energize, the motor; an operating 
lewer actuated by the rmotor; a restoring dewice 
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controllable by the operating lewer to restore. the '- 
indexirag carriage to itS home position; and auto 
rnatic means to Shift, the operating lewer bodily 
clear of the path of the restoring dewice, and to 
restore it to effective position relatively to the 
restoring dewice. 

86. The combination with an indexing carriage; 
and means to adwance the carriage from its home 
positiora; of rneans to restore the indexing car 
ríage to itS home position, including an operating 
lewer adapted for mowerment in different, planes; 
a restoring dewice actuated by the operating iewer 
When traWelling in one of itS...planes; and auto 
matic means to .shift the operating * lewer bodily 
to another of itS planes of movement, out of the 
path of the restoring dewice. ?~ 
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8'. The combination with an indexing car- ' 
rage; and means to adwance the carriage from 
its horrae positiora; of means to restore the index.- 
ing carriage to its home position, including an · 
Operating lever adapted for nowernerat, in different; 
planeS; a restOring dewice actuated by the oper 
ating lewer when travelling in one of its planes; 
automatic means to shift; the operating iewer 
bodily to another of its planes of mowement out 
of the path of the restoring dewice; and means to 
guide and retain the operating lever' ' in either 
plane of trawel. 

88. The corrabiraation with ara indexing car 
riage; and meanS to adwance the carriage from 
its home position; of means to restore the index.- 
ing carriage to its home position, including 8ara 
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operating lever adapted for movement in differ 
ent; planeS; a restoring dewice, actuated by the 
Operating lever when travelling in ’ one of itS 
planeS; a guide to retain the operating lewer in 

' either plane of travel throughout the greater ex-- 
ternt, thereOf; and autOrmatic rmeans to shift the 
lewer 'bodily from one · side .. to the other of the 
guide. ~ 

89. The combination with an indexing || car 
riage; and · means to , advance the carriage from 
its home position; · of means to restore the index 
ing carriage to itS .. home position, including an 
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operating lever adapted for movement in different 
planeS; a restoring dewice actuated by the operat 
ing lewer when travelling in one of its planes; a, 
guide to retain the operating lever in either plane 
throughout the greater 'extent of its travel; and 
Spring-actuated deflectors to shift; the lewer from 
one side to the other of the guide. ~ 

90. The combination with an indexing car 
riage; and means to advance the carriage fron 
its home position; of means to restore' the index 
ing carriage to its home position, including an op 
erating lewer adapted for mowement in different 
planes; a restoring dewice actuated by the oper 
ating * lever when travelling in one of its planes; 
a guide to retain the operating lewer in either 
plane of itS travel throughout the greater extent 
thereof, the path of travel of the operating lever 
being longer than the guide; and switching means 
to Shift; the operating lever - from one side to the 
other of the guide as the lewer completes its 
traWel in one direction or the other, and escapes 
the opposite ends of the guide, respectively. '' 

91. The combination with . an indexing car 
riage; means to adwance the carriage differential- · 
|ly from itS home position, including a normally 
energized motor; and a main drive Shaft, rotat 
able through successive cycles; of means to re 
Store the carriage to its home position, including a 
restoring motor energized and de-energized by the 
0peration of the main drive shaft, the last-named 

| motor gradually decreasing in power as the main 
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drive Shaft approaches the end of a cycle of oper 
.ation; and a booster motor to assist the restoring 
notor to returra the.indexing carriage, and adapt 
ed to be energized by the ''main drive shaft as it 
approaches the end of a cycle of '' operation, in 
proportion to the extent of advance of' the car 
riage under the influence of the first-named 

• motor. ~ 
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92. The combination with actuators; an index 
ing carriage; rows of . Selectors' mounted in the 
carriage to control the excursions of the actua 
tors; means to advance the carriage step by step; 
and means to · oscillate the carriage; of means 
to restore the carriage to home position; includ 
ing a restoring device; a motor energized and de 
energized by the means which oscillates the car 
riage, and adapted to actuate the restoring de 
wice; ... and neanS' coratrolled by the 0Scillating 
means to restrain the motor against de-energiza 
tion, until the carriage. completes an oscillation. 

93.:'The combination with an indexing Öar 
riagé; means - to advance the carriage differen 
tially; and means to impart a complete vibration 
to the carriage in any of"its advanced positions; 
of means to restore the carriage to itShone poSi 
tion, including a motor, the tension of , whichr 
waries in inverse order to the power exerted by the 
carriage-advancing means; and a Supplemental 
motor controlled by the means which wibrates the 
carriage, to aid the carriage-restoring motor to 
overcome the influence of the carriage advancing 

| 94. The combination with an indexing car 
riage; ' means, to advance the carriage differen= 

| tially; and means to impart a complete wibration 
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to the carriage in any of its advanced positions; 
of means to restore the carriage to its home-po~' 
sition, including a motor, the tension of which 
warles in inverse order' .. to the power exerted by 
the carriage-advancing means; and a Supple= 
rnental motor, the tension. of which is autOnati 

? cally graduated according to the extent of ad= 
vance of the indexing carriage, to add the 'car 

' energized as the main dhiWe shaft completes, any 

.wance of the carriage, to assist the carriage-re 
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riage-restoring motor to' owercome the influence 
of the carriage advancing means. '' 

95. The combination with an indexing car 
riage; and means to advance the carriage differ 
entially; of meanS to restore the carriage_to its 
home position, including a return motor; and a 
Supplemental motor to assist, the return motor to 
??ome the means which advances the car- ̀ 
848ge. ^ ~ ~ ~ * 

96. The combination with a main drive shaft; 
an indexing carriage; and means to advance the 
carriage differentially; of means to, restore the 
carriage to its home position, including a return 
motor; a Supplemental motor to assist the re 
turn motor; means to control the power exerted 
by the Supplemental motor, according to the ex 
tent of advance of the carriage; and means to 
temporarily lock the carriage in any of its ad 
wanced positions to prevent premature return. 

97. The combination with ara indexing car 
riage; means to advance the carriage differen 
tially; and a main drive shaft adapted for Suc 
cessive cycles of operation;, . of means to restore 
the carriage to its home position, including a no 
tor energized by the main drive shaft; and de 

of its cycles of operation; the tension of the mo 
tor when the main drive shaft 'is at the begin 
ning of its cycle approximating the maximum 
power exerted by the carriage advancing meanS; 
and a Supplemental motor, adapted to be ener 
gized by the main driwe shaft, the amount of ten 
sion, being automatically controlled by the' in 
dexing carriage according to the extent of ad 

storing motor to return the carriage. 
? 98. The combination with , an indexing car? 

riage; means to advance the carriage differen 
tially; and a main' drive Shaft adapted for suc 
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cessive cycles of . operation; of means to restore ? 
the carriage to its home p0Sition, including a mo? · 
tor energized by the main drive · Shaft and de 
energized as the main drive Shaft completeS any 
of its cycles of operation; the tension of the mo 
tor when the main drive shaft is at the begin 
rning of its cycle approximatting the maximum 
power exerted by the carriage advancing means; 
and a Supplemental motor, adapted to be ener 
gized by the main drive_shaft proportionally, to 
the extent of advance of the indexing carriage, 
to assist the carriage-restoring notor to return 

' the carriage. ? 
99. The combination with an indexing carriage 

?dapted for differential advance fron its home 
position; of means to restore the 'indexing car 
riage to its home position at a Substantially con 
stant speed irrespective of the extent of advance 
of the carriage, including motorS to advance and • 
to return the carriage, respectively, the 'power of 
the advancing motor increasirag and the power 
of the ..returning motor^ decreasirag as the 'car 
riage restores to its home position; and a booster 
motor tensioned proportionally to the extent of 
advance of the carriage, to assist the carriage re 
storing motor to return the carriage. ? 

100. The combination with an indexing car 
riage adapted for differential advance from its 
home position; of means to restore the indexing 
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carriage to its home position at a substantially " . 
uniform speed from any of its advanced positions. 45 '. 
including motors. to advance" and to restore the, T 
carriage, respectively, the advancing motor de 
energizing in proportion to the advance of the 

| carriage and energizing in proportion to the 
return of the carriage; the restoring motor de-1 
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erhergizing in proportion to the return of the car- " 
riage, the maximum power , exerted by the re 
StOring motor being Sufficient to owercome the 
inertia of the carriage when in advanced position; 
and a compenSat:rag motor energized proportion 
ally to the externt of adwance of the carriage 
and adapted to apply its power in gradually in 
crea:Sing Wolume as the carriage progresses on 
Such return, to aSSiSt in the return of the car 
riage. ~ ~ 

101. The combination. With an indexing car 
riage adapted for differential advance from its 
home position; of meanS to restore the indexing 
carriage to itS home position at a, Substantially 
uniform Speed from any of itS advanced posi 
ticnS, includ.ng motorS to adWance and to restore 
the carriage, respectively, the energy of · the 
motors being Substantially balanced when the 
indexing carriage is about intermediate itS limits 
of tra.Wel; a compensating motor to assist the 
carriage restoring motor, and energized propor 
tionally to the extent of advance of the indexing 
carriage, the compensating motor being so ar 
ranged as to expend itS erhergy in gradually in 
creasing woiume as the carriage approaches its 
home p0Sition to compenSate for the progressive 
de-energiZation of the carriage-restoring motor. 

102. The combination with an indexing car 
riage adapted to be differentially advanced from 
its home position, and returned thereto; and a 
rnOtOr to advance the carriage, which motor de 
erhergiZeS proportionally to Such advance and is 

· energized as the carriage returns; of means to 
restore the indexing carriage to home position 
at a Speed Substantially uniform irrespective of 
the extent of advance gof the carriage and the 
increasing energy of its advancing motor, includ 
·ing a restoring motor; means to energize the 
restoring motor, the energy of which decreases as 
the carriage returnS; a normally idle compensat 
ing motor differentially energiZed according to 
the extent of travel of the indexing carriage from 
its home position, to aSSist the restoring motor 
in returning the carriage; said motor being shift 
able relatively to a neutral point, as the carriage 
returns to enable the comperaSating motor to de 
liwer its energy in increaSing amount as the in 
dexing carriage approaches itS h0me position, to 
counterbalance the loSS of p0Wer of the returning 
motor and the increa.Se of poWer of the adWanc 
ing motor. 

10.3. The cornbination with an indexing car 
riage adapted to be differentially advanced fron 
its home position, and returned to home position; 
and a motor to advance the carriage, the power 
of which motor decreases proportionally to the 
advance of the carriage and correspondingly in 
creases as the carriage returns to home position; 
of means to restore the indexing carriage to itS 
home position at a Speed Substantially uniform 
irrespective of the extent of advance of the car 
riage and the increasing power of itS advancing 
notor, including a restoring motor; means tO 
energize the restoring motor to enable it to apply 
its maximum power to the return of the indexing 
carriage at a time when the advancing motor is 
exerting its minimum power during the Operation 
of the machime; and a compensating motor ener 
gized by the aforesaid energizing meanS under 
control of the carriage, whereby the degree of 
energy stored in the compensating motor Waries 
according to the extent of advance of the indexing 
carriage. 

104. The combination with an indexing Car 
riage adapted to be differentially advanced from 

55 
its home position, and returned to home position; 
and a motor to adWance the carriage, the pOWer 
of which motor decrea.SeS proportionally to the 

| adWance of the carriage and correspondingly in 
creases as the carriage returns to home position; 
of means to restore the indexing carriage to itS 
home position at a, Speed Substantially uniform 
irrespective of the extent of adWance of the car 
riage and the increasing poWer of itS adWancing 
motor, including a restoring motor; means in 
cluding a rocking tensioning member, to erhergize 
the restoring motor to enable it to apply itS maxi 
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mum power to the return of the indexing carriage . 
at a time when the adwancing motor is exerting 
its minimum power .. during any one operation of 
the machine; a compensating motor alSO ener 
gized by the rocking tensioning member, the ter 
minals of the compensating motor adapted to 
trave! concentrically; and meanS controlled by 
the indexing carriage to arrest, the tensioning 
member differentially according to the extent of 
advance of the carriage, whereby to wariously 
energize the compensating motor. 

105. The combination. With an indexing car 
riage adapted to be differentially advanced frorm 
its home position; and returned to home poSi 
tion; and a normally tensioned Spring to advance 
the carriage, the energy of which Spring decreaSeS 
proportionally to the advance of the carriage, and 
correspondingly increases as the carriage returns 
to home position; of means to restore the index 
ing carriage to home position at a Substantially 
uniform speed, irrespective of the extent of ad 
wance of the carriage, and the increasing power 
of the advancing Spring, including a restoring 
spring; a rocking tensioning arrn to which One 
end of the restoring Spring is anchored; meanS 
to rock the tensioning arm from and permit it to 
return to its normal position, the restoring Spring 
decreasing in energy as it restores the carriage 
to home position and tensions the advancing 
Spring; a compensating Spring, one end of which 
is connected to the rocking tensioning arm; a 
member normally tra.weling concident and COn 
centric with the arm, to which member the op 
posite end of the compensating Spring iS con 
nected; and automatically releasable meanS COn 
trolled by the indexing carriage to arrest the term 
sionirag arn at different points on itS return ac 
cording to the extent of advance of the carriage, 
whereby to enable the compenSating Spring to be 
variously tensioned commenSurate with the Waried 
resistance afforded by the carriage and the ad 
wancing Spring. 

106. The combination with an indexing cat 
riage; means, including a Spring, to advance the 
carriage differentially; and means, including a, 
pivoted tensioning arrn, and a Second Spring op 
posed to the first-named Spring, to restore the 
carriage to home position, of compenSatory meanS 
to surpplement, the return Spring in restoring 
the indexing carriage to its home positiora at a 
Substantially uniform speed irreSpective of the 
extent of advance of the carriage, including a 
floating spring, one end of which is connected to 
the pivoted tensioning arm.; a second arm Opposed 
to the tensioning arm and concentrically pivoted 
therewith, to which the remaining end of the 
floating spring is connected; automatically re 
leasable means controlled by the indexing 'car 
riage to differentially arrest the tensioning arn; 
the opposed arm hawing a constant excursion to 
locate the floating Spring variously relatively to 
dead center, and differentially tension' the float-- 
ing spring according to the extent of advance of 
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the carriage; the tensioning arm, when released, 
adapted to Swing the attached end of the Spring 
away from dead center as the · carriage returns, 
to enable the filoating spring to exert its energy 
on an increasing leverage as the energy of Such 

| Spring decreases. ^ 

10. 

107. The combination. • with an indexing car 
riage; ~ and means, including a spring, to ad 
wance the indexing carriage differentially from 
its home position; of carriage-restoring means, 
including an arm and a Spring opposed to the ad 

· · wancing spring, to return the carriage to home 
| position and reenergize .. the carriage-advancing 
spring; of means to supplement the carriage-re 
storing Spring to assist; the return of the carriage 
to its home position at a substantially uniform 
speed irrespective of the extent of advance of the 
carriage, including a floating spring; connected ” 

, at-one end with' the carriage-restoring. arn; an 

40 

opposed element mowable relatively to the car 
riage-restoring * arm and pivoted concentrically 
therewith, to which the opposite end of the float 
'ing Spring is-connected, the restoring arn and 
the element normally mowing coincidentally 
about their common centre to avoid energizing 
the floating spring; and automatically, releas-.· 
able means to arrest the carriage-restoring arm 
to enable the opposed element to tension the float 

· · ing spring and shift it towards a dead centre po 
309 ̀  sition relatively to the arrested’arm; the arrested 

arrn, when released, adapted to shift the float-- 
ing sprsing away fron dead', centre to enable it 
to expend a substantially ' constant amount of 
energy upon the carriage-restoring arm as the 
'tension of the floating Spring relaxes. ? 

108. The combination with an indexing car 
riage; "neans, including a Spring, to advance thie 

| carriage differentially from its home position; 
and means, including a Second Spring opposed to 
the carriage-advancing Spring, to restore the car 
riage to home position and re-energize the car 
riage-advancing Spring; of means Supplementing 
the action of the carriage-restoring Spring to in 

' sure the return of the .. carriage to home posi 
tion from any of its differential positions, at a 
substantially uniform speed, irrespective' of the 
extent of advance of such carriage, including a 
floating spring connected to the carriage-restor 
ing means; means to tension the floating Spring 
and incidentally shift; it from itS 'normal position 

' to one wherein it applies its · energy to the car? 
riage-restoring means at a point near a line ex 
tending through the piwotal point of the restor 

• ing means; the restoring means operative to shift 
~ the point of application of power of the floating 
spring away from the dead centre position as 
the carriage returns*to.its home position, to en 
able the floating spring to more effectively apply ? 

· its power. as it de-energizeS. ^ = ^ ~ 

` 109. The combination with an , indexing. car 
riage; and a motor to advance the carriage from 
its home position; of a carriage-restoring ele 
ment; operating means, including a return spring, 
normally uncoupled fron , the carriage-restoring · 
element; and means controlled by' the carriage to 
eraable the return spring to be tensioned propor 
tionately to the extent of advance of " the car 
riage, to render the operating means, potentially 
effective upon the carriage-restoring element. 

110. In a machine of the class described, the 
| combination with an indexing carriage; and a 
notor to wariously advance the carriage from its 
normal position; of means to restore the carriage 
to its normal position, including a restoring ele 
ment; operating mechanism for the restoring ele 
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ment normally out of operative position relatively 
to the restoring element, and iracluding a restor 
ing Spring; means to shift the operating mech 
anism to effective position relatively to the re 
storing element and tension the restoring Spring;" 
and carriage-controlled means to temporarily 
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delay the actuation of the restoring element by 
its operating mechanism. 

111. In a machine of the class described, the 
combination with a totalizer.; a series of actuatorS 
therefor; an indexing carriage to control the ex 
cursions of the actuators; •a motor to.advance the 
carriage in one direction relatively to the actua 
tors; carrying mechanism associated with the to 
talizer;...and means to actuate' the carrying mech? 
anism Subsequently to the excursions' of the ac 
tuators; of an element to ' restore the indexing 
carriage to normal position; operating mecha 
nism for the restoring element; means to auto 
matically shift the operating mechanism into and 
out of effective position relatively to the restoring 
element; and ' means to restrain the operating ? 
mechanism from effective' operation until the 
qarry-actuating mechanism has completed its 
operation. ? 

112. In a machine" of the class described, the 
combination with a drive shaft operable through 
Successive cycles; a series of actuators; an index 
ing carriage to control the excursions of the ac 
tuators; and a motor to advance the carriage 
relatively to the actuators; of a carriage-restoring 
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element; operating mechanism for the carriage- ' 
restoring element; means to automatically shift. 
the operating mechanism into and out of effective , position relatively to the carriage-restoring ele 
ment; carriage-controlled means to restrain the 
Operating nechanism from actuating the car 
riage-restoring element until the nain drive shaft; 
has completed one of its cycles; and means con 
trolled by the operating mechanism to prevent, a, 
succeeding operation of the main drive shaft untill 
the carriage has returned to its home position. * 

113. The cornbination with an indexing car 
riage; and a notor to differenitially advance the 
.carriage in one direction; of a carriage-restoring 
element;" operating means, including a return 
Spring, for the carriage-restoring element; means 
to automatically shift the operating means into 
and out of effective position relatively to the car 
riage restoring element, as an incident to the 

0 

115 

125 
Operation of' the machine; a compensating spring '.' 
connected with the operating means; and car 
riage-controlled neans to -restrain the action of 
the operating means upon the carriage-restor 
ing element to enable the tensioning of the com 
pensating Spring in proportion to the extent of 
advance of the carriage. ..." ~ ~ 

114. The combination with actuators; a trav 
elling indexing carriage; a motor to advance: the 
carriage in one direction; ' and manipulative: 
means to determine the extent of advance of the carriage; of a carriage-restoring element, operat 
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ing mechaniSn for the carriage-restoring ele- - 
ment, including a return motor, and a compen 
Sating motor; a drive shaft and connections to 

? energize the last-named motors; means operable 
incident to the operation of the machine to auto 
matically shift the operating mechanism into and 
out of effective position relatively to the carriage 
restoring element; and carriage-controlled means 
to restrain the action of the operating mecha 
nism upon the carriage-restoring element after 
the operating mechanism is in effective position , 
relatively thereto, to enable the '' drive shaft to 
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energize the compensating motor <proportionally 
to the extent of advance of the carriage. 

115. The combination with a Series of actua 
tors; of owerthrow prewerating means therefor, in= 
cluding an OScillatory member; a power Shaft; 
drive means connected with the power shaft; 
connections between the drive means and the . 
owerthrow prewenter to oScillate the latter; selec 
tive indexing means shiftable relatively to and 
operable by the drive means to Select and engage 
corresponding actuators with the owerthrow pre 
Werating means. ? 

116. The combination with a Series of actuators 
adapted for differential advance; of a support 
having an excursion of fixed extent in one direc-- 
tion; a carriage mounted to shift on the Support 
relatively to the actuators in another direction; 
elements mounted in the carriage and adapted 
to be Selectively Set to advance the corresponding 
actuators when the Support is mowed in one di 
rection; and an owerthrow prewenter, including 
a rotatable toothed member engageable by the 
actuators as they advance under the influence of 
the Set elements in the carriage; and means to 

'... limit the rotation of the toothed member. 
11'. The combination. With a Series of actuators 

adapted · for differential advance; of a Support 
hawing an excursion of fixed extent in one direc 
tion; a carriage mounted to shift on the Support 

| relatiWely to the actuatorS in another direction; 
elements mounted in the carriage and adapted to 
be selectively set to advance the corresponding 
actuators when the Support is mowed in one di 
rection; and an owerthrow prewenter, including 
a rotatable toothed member engageable by the 
actuators as they advance under the influence 
of the Set elements in the carriage. 

118. The ? combination with a Series of actu 
ators adapted for differential advance; of a sup 
port hawing ara, excursion of fixed extent; itra `orae 
direction; a carriage mounted to shift on the 
Support relatively to the actuators in another di 
rection; elements mounted in the carriage and 
adapted to be Selectively Set to adwarace the cor 
responding actuators when the Support is mowed 
in one direction; and an overthrow preventer, in 
(cluding a, rotatable toothed member engageable 
by the actuatorS as they advance under the in 
fluence of the Set elements in the carriage; and 
connections between the toothed member and the 
Support to limit, the rotation of the toothed mem 
ber. 

119. The combination with a · Series of actu 
ators; of'a drive meanS; Settable means operated 

: by the drive means to impart a preliminary ad 
wance to corresponding actuators; an overthrow 
preventer for the actuators, including a rotatable 
member common to the Seweral actuators, and 
with which the actuatorS engage as an incident 
to their prelirminary advance; and means to drive 
the rotatable member through an excursion of 
fixed extent. 

120. The combination with a totalizer; actuat 
ing means therefor; and drive means for the ac 
.tuating meanS; of means to lock the drive means 
against operation, including a stop having a loose 

' connection with the drive means to enable limited 
'relative movement between the stop and drive" 
meanS; and a totalizer-controlled detent shiftable 
'into the path of the stop to arrest the latter prior 
to the completion of that stroke on which the 
detent becomeS effective, the connection between 

' the Stop and drive means affording Sufficient, 
15 ?? relative mowement to enable the drive means to 

57 
complete itS stroke Subsequently to the arrest of 
the stop by the deterati. 

121. In a totalizer-controlled hock; a, Stop; a, 
detent shiftable into and out of effectiWe position 
relatively. to the stop; a, datch to hold the detent; 
in one of itS positionS; a trip member operable ' 
upon the latch to relea.Se the detent, to enable the 

80 

'latter to Shift; to itS remaining position; and 
means controlled by the totalizer to actuate the 
trip. mer;nber. 

122. In a machine of the claSS described, the 
cornbination with a totalizer; and meanS to drive . 
the totalizer differentially; of a lock for the drive 
means, including a, detent; controlled by the total 
izer, and a, stop means associated with the drive 
means, the stop means and detent being rela 
tiwely adjustable in different; planeS; and meanS 
to condition the machine for addition and Sub 
traction, and to effect Such relatiWe adjustmeht 
betWeen the stop means and the detent; to either 
of the planes, whereby to render the locking 
means operable in either condition of the ma 
chine. . 

123. The combination *.with a, totalizer, and 
drive means to cause the -totalizer to register dif 
ferent, amounts; of a lock for the drive means, 
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' including a stop element connected with the 
drive means to traWel in one plane, and a detent 
shiftable in the Same plane to c0act, with the stop 
element to lock the drive means; the Stop ele- 05 
ment and detent being relatively adjustable in 
a different, plane to coact, under different operat 
ing conditions; and means to adjust; the relatiWe ' 
positions of the detent and stop element, for co 
action in either plane. 

124. The combination with a totalizer; differ 
ential mechanism to determine the amountS to 
be registered thereon; and drive means to effect 
the registry of amounts on the totalizer; of 
means to prewent, the registry of amounts on the 
totalizer, including a plurality of indiwidual stopS 
tconnected with the drive means, Spaced apart 
from each other in the direction of travel of the 
drive means, and also laterally; and a detent rel 
atiwely adjustable to become effectiWe With a pre 
determined stop when the capacity of the total 
izer is exceeded in adding and subtracting oper 
ations, respectively. ? 

125. The combination with a, totalizer; differ 
ential mechanism to determine the armountS to 
be registered thereon, and drive means to effect 
the registry of Such amounts. On the totalizer; 
of means to prevent, the registry of amountS on 
the totalizer, including a plurality of individual 
Stops, and a detent adjustable to become effective 
with a predetermined one or the other of the 
Stops, when the capacity of the totadiZer is ex 
ceeded in Straight addition, and in Subtraction 
operationS, respectively. 

126. The combination with a totalizer; and 135 
drive means therefor; of means to prewent oper 
ation of the drive means, including a, Stop ele 
riment, and a · detent dewice, adapted for mutual 
engagement " and disengagement and relatively 
adjustable, as the totalizer is operated for add 
ing and for Subtracting respectively; and means 
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· controlled by the totalizer to effect; engagement 
of the detent; dewice and the stop element, in 
either of their relatiwe adjustmentS. ~ 45 

127. The combination with a totalizer; and ~ 
duriwe means therefor; of means to lock the total 
iZer against operation, including a plurality of 
StopS and a detent, relatively adjustable to enable 



58 
stops; and means to effect: relative adjustment 

` between the detent and stops. 

· 0 

128. The combination with a totalizer; and 
drive means therefor; of means to lock the total 
iZer · against operation, including a plurality of 
stops and a detent, relatively adjustable to enable 
the detent to coact with one or another of the 
stops; the drive means hawing a limited mowe 
ment relatively' to the stops upon the impact of 
the stopS and detent;-- and means to effect rela 
tive adjustment between the detent; and stopS. 

129. The combination with a totalizer; · and 
· drive means therefor; of means to lock the total 
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izer against operation, including a plurality of 
stops operable in parallel planes; and a detent; 
engageable with, and adjustable into one or an 
other of the planes to coact with the stop operat 
ing in Such plane; detaining means to hold, the 
detent, ineffective; means coratrolled by the#total? 
izer to disable the detaining means; and means 
to restore the detent to position to enable the 
detaining means - to become effective. '' ~ 

130. The combination with a totalizer; and 
drive means therefor, of means to lock the total 
izer against operation, including a, Stop element 
‘and a deterati for mutual cooperation, adjustable 
relatively in parallel planes; detaining means to 
hold the detent normally ineffective; means con 
trolled by the totalizer to disable the detainer; 
and means to restore the detent to its ineffective 
position. ~ ^ 

131. The combination with a totalizer; and 
drive means therefor, of means to lock the total 
izer against operation, including , a stop element 
having a limited mowement relatively to the 
drive means, and a detent to coact thereWith, 

' the Stop and deterat being relatively adjustable to 
one or another parallel plane; resilient neanS . 
tending to hold the stop ira itS advanced linit of 
movement relatively to the driWe meanS; meanS 
controlled by the totalizer to shift; the detent 
into the path of the stop whereby to lock the 

.. totalizer against operation and cause a relative 
movement of the stop element, and driWe neathS 
to tension the resilient means; and means to dis 
place the detent relatively to the stop to enable 
the resilient means to advance the stop to itS nor— 
mal position relatively to the drive means. . 

132. The combination with a totalizer:; " and 
drive means therefor; of means to lock the total= 
izer against operation, including a stop, and a 
detent; means controlled by the totalizer to de= 
tain the detent in ineffective position; meanS t0 
disengage the detent and stop after an effective 
operation of the detent; and means to restore 
the detent to its ineffective position, including a 
resetting member; a resetting dog carried there 
by and normally in position to contact the. deterat 
and restore it to ineffective position upon Opera 
tion of the resetting member; and means en 
gaged by the resetting dog to disengage the dog?? 
from the detent upon the return of the detent to 
ineffective position and to thereafter restore the ~ 
dog to its normal poSition. 

133. The combination with a totalizer, and 
drive means therefor; of means to lock the total 
izer against operation, including a stop, and a, 
detent; means controlled by' the totalizer to re 

' tain the detent in ineffective position; means to 
disengage the detent and stop after an effective 
operation of the detent; and means to restore 
the detent to its ineffective position on the Suc 
ceeding operation of the drive means, including 
a rocking member operated by the driye means; 

1,979.295 ?? 
8, reSetting dog actuated by the rocking member' 
t0 engage the detent and restore it to ineffective · 
position, the dog hawing a pair of lugS; and a sta 
tionary member SucceSSiwely engaged by the lugs 
to alternately shift the dog to ineffective and 
effective positions, respectively, relatively to the 
detent. · ~ ? 

` 184. In a machine of the claSS described, adapt 
ed for addition and subtraction; the combination 
with a · totalizer; actuators therefor; and means 
to drive the actuators; of means to lock the ma 
chine against operation, including a stop elemerati 
c0nnected with the drive means, and a detent; to 
c00perate .. with the stop element; the stop ele 
ment; and detent being relatively adjustable; 
means .. to condition the machine for addition 
and subtraction and to effect, relative adjustment; 
between the detent and stop element, whereby 
the detent is normally ineffective in one adjust 
ment and normally effective in another adjust 
nerat; totalizer-controlled means to render the 
detent effective in the first mentioned of said 
adjustmentS; · and means to restore the '' detent 
to itS normal position. 

185. In a, machine of the class described adapt 
ed for addition and subtraction, the combination 
with a totalizer; actuators therefor; and drive 
means for the actuators; of means to lock the 
nachine against operation, including a stop ele 
ment connected with the drive means, and a de 
tent shiftable in different planes relatively to 
the stop element; means-to condition the machine 
for addition and subtraction, and to adjust the 
detent in one plane of its adjustment relatively 
to the Stop element; a latch to maintain the de 
tent; normally ineffective in one of its adjusted 
positions and normally effective in : the other of 
itS adjusted positions; totalizer-controlled means 
to. trip the latch and render the detent; effective 
in one of its adjusted positions; and means to 
restore the detent to its latched position. 

` 136. In a machine of the class described, the 
combination with a totalizer; actuators therefor; 
and a main drive Shaft; of an exceeded capacity 
and negative balance indicator; means, iraclud 
ing a Switch member, operable from the totalizer 
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wheel of highest | denomination to rerader the . 
indicator effective; zero-resetting means for the 
totalizer, operable in conjunction with the switch 
member when the latter is substantially in nor 
mal position; and a spring to return the Switch 
member towards itS normal position to arrest 
the "totalizer wheel in a zero-resetting operation. 

187. In a machine of the claSS described, the 
combination with a totalizer; actuators therefor; 
and a main drive shaft; of means to lock the 
machine against operation; control means oper 
able by the effective totalizer" wheel of highest 
denomination to effect actuation of the locking 
meanS; zero-resetting means for the totalizer', 
cooperable with the control means to restore the 
effective totalizer wheel of highest order to zero; 
and means to restore the control means to posi 
tion to arrest itS totalizer wheel in Zero position 
upOn a zero-resetting operation. 

188. The combination of a series of Walue-rep 
` resenting elements shiftable in three different di 
rections; a, Series of actuators controlled thereby; 
Selective means to shift the Selected elements in 
one direction to set position; means to shift the 
elements bodily in a second direction to position 
them relatively to the actuators; a, Second meaims 
to adjust the elements in said second direction 
relatijyely to the actuators to enable them to con 
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trol the actuators according to their actual or 
their complemental Walues; and means to shift 
the elements in a third direction to cause them 
to advance the actuators. ~ 

139. The combination with a Series of actu 
ators; of a Series of walue-representing element.S 
to control the excursions of the actuatorS; Se 
lectiWe means to shift Selected elements in one 
direction to their Set positionS; means to adjust 
the elements in another directiona relatiwely to 
the actuators and incident to the Setting of the 
elements; and a Second means to impart another 
"adjustment to the elements relatively to the ac 
tuatorS and in the last-named direction of traWel 
to enable the Set elements to control the actu-- 
ators according to their actual or their comple 
mental Walues, respectively. 

140. The combination with amount-determin 
ing dewices; of an indexing carriage, including 
walue-representing elementS Settable by the 
amount-determining dewices; actuators, the ex 
cursions of which are controlled by the Set ele 
ments; means to feed the carriage in one direc 
tion relatively to the actuators and the amount= 
determining devices; means to effect relative 

| mowement of the carriage and the actuators in 
another direction during which the Set elementS 
control the actuators; and means to adjust the 
carriage relatively to the actuators to enable the 
Set elements to control the actuators according 
to the actual or to the complemental values of the 
amount-determining dewices, respectiWely. 

141. The combination with a Series of actu 
` ators; of an indexing carriage; normally idle 
value-representing elements mounated in the car 
riage and adapted to control the excursions of 

' the actuators; amount-determining dewiceS tO 
set the desired elements for operation; meanS to 
effect, a relative adjustment between the carriage 
and the actuators to enable the Selected elementS 
to coratrol the excursions of their corresponding 
actuators according to the actual walueS of the 
amount-determining dewices, and of the comple 
mental values thereof, respectively; and meanS 
to feed the carriage and its elemeratS step by step 
relatively to the actuators, in either adjustment. 

42. The combination with a, totalizer; actu 
8ators therefor; and amount-deterrimining deviceS; 
of suitably supported denominational roWS of 
value-representing elements settable by the 

" armount-determaining devices; meanS to feed the 
rows of value-representing elementS Step by Step 
relatively to the actuators to locate the Set ele 
rnents in position to control the excursions of the 
actuators; and means to adjust the positionS of 
the set, elements relatively to their actuators to 
determine whether the elementS shall control 
their actuators according to the actual WalueS of 
the manipulative devices or the complemental 
values thereof; the step by step feeding meanS 
remaining operative in either adjustment of the 
Set element.S. 

143. The combination with a Series of actu 
ators; of a carriage Support; an indexing Car-" " 
riage mounted to travel thereora relatively to the 
actuators in one direction; value-representirmB 
elements mounted in the carriage and adapted tO 
control the excursions of the actuators; armount 
determining devices to select the elementS tO 
represent, the amount desired; and meanS op 
erable upon the carriage Support to adjust the 
carriage relatively to the actuators; to enable the 
selected elements to control the actuatorS accord 
ing to the actual or the complemental Values, re 
spectively, of the amount determining dewiceS. 

144. The combination with a, SerieS of actu 
atorS; of a carriage Support; an indexing carriage 
mounted to tra.wel thereon relatiwely to the actu 
atorS, in one direction; Walue-representing ele 
ments mounted in the carriage and adapted to 
control the excursions of the actuators; amount 
determining devices to select the elements to 
represent the amount, desired; means to adjust 
the carriage Support, and carriage relatively to 
the actuators, to enable the selected elements to 
control the actuators according to the actual 
WalueS or the complemental walues, respectively, 
of the amount-determining devices; and means 
operable in either adjustment of the carriage to 
feed the latter relatively to the actuators. 

145. In a ' machine of the claSS described, 
adapted for addition and Subtraction, the c0m 
bination with a totalizer, and a Series of actuators 
therefor; of an indexing mechanism' adapted to 
adWance Step by step in one direction relatively 
to the actuators, to control the excursions of the 
actuatorS, and means to wary the starting position 
of the indexing mechanism, whereby the steps 
taken from one starting position alternate with 
the StepS taken from another starting position, 
to enable the indexing mechanism to-control the 
actuatorS according to the actual or the comple 
mental value, respectively, of the amount to be registered. 

146. The combination. With a totalizer; and a 
Series of actuators therefor; of an indexing car 
riage, "" including Settable elements; armount 
determiming dewices' to Set the elements; means 
to adWance the carriage in one direction relatively 
to the actuators, to position the Set elements 
effectively to control the excursions of the actu 
atorS; meanS to restore the carriage to its starting 
point; and means to wary the position from which 
the carriage StartS its advance, including a car 
riage-Shifting member, and a state-determining 
dewice to control the member by warying the rela,- 
tive positions of the Settable elements Ind their 
actuatorS accordingly aS addition or Subtraction 
is to be performed. 
14. The combination with a totalizer; and a 

Series of actuators therefor; of an indexing car 
riage, including Settable elements; means to set 
desired elementS; means to feed the carriage in 
one direction relatively to the actuators, to posi 
tion the Set elementS in the indexing carriage 
effectively to control the excursions of the actu 
ators; and means to wary the position ' of the 
carriage relatiWely to the actuators, including a 
cam member. connected With the carriage, and a 
shifting lewer coacting with the carm member to 
Shift the carriage in the Same plane in which it 
is fed. 

148. The combination with 8, totalizer; and a 
Series of actuatorS therefor; of an indexing car 
riage, including Settable elementS; means to set, 
desired elements; means to feed the carriage in 
one direction relatively to the actuators, to posi 
tion the Set elements in the indexing carriage 
effectively to control the excursions of the actu 
ators; and means to wary the position of " the 
carriage relatively to the actuators, including co 
operating cam members, one of Which is effective 
upon the carriage, to shift the carriage in the 
Same plane in which it is fed. 

149. The combiraation with a totalizer; and a, 
Series of actuators therefor ; of an indexirag car 
riage, including settable elementS to control the 
excursions of the actuators; and an escaperment 
mechanism for the indexing carriage, including 
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Stops shiftable relatively to the actuators, and 
adapted, when in one position, to arrest the trawel 
of the carriage step by Step, and in another p0Si 
tion to both arrest, the' carriage and control the 

65 excursions of those actuators beyond the control 
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of the settable elements. 
150. The combination with' a, totalizer; de 

nominationally arranged actuators therefor; and 
amount-determining devices; of a travelling field 
of Walue-representing elements arranged in de 
nominational rows, and Settable by the amount 
determining means according to the actual walue 
of the it3m to be registered, to control the ex? 
cursions of the corresponding actuators; meanS" 
.to effect, relatiwe' adjustment, between the field 
of elements and the actuators, to enable. the Set; 
elements to control the ' actuators according to 
the complement of the actual walue of the Set 
elements; and a, Series of normally effective mem 
bers - individually displaceable according to the 
'extent of travel of the carriage, to control the 
excursions of such actuators as lie , beyond the 
point to which the carriage has tra.welled. ^ 

151.. 'The combination with a, totalizer; actua 
torS therefor; and amount-determining dewiceS; 
of a trawelling carriage; denominational groupS . 
of walue-r3presenting elements ' mounted in the 

• carriage, and Settable by the amount-determining 
dewices according to the actual Walue of the 
amount, to be registered; means to wariously ad 
wance the carriage relatively to the actuatorS ac 
cording to the number of denominations in the 
amount Set up, including indiwidually displace 
able, ' normally effective denominational stopS; 
and-means to adjust the travelling carriage with 
its denominational groups of elements together 
With the denominational stops, relatively to their 
c0-related actuatorS, to enable the Set elementS 
to control the actuators according to the comple 
mental walues of the elements, and to enable 

· thos3 denominational stops which remain effec 
tive to control those actuators lying beyond the 
farthest adWance of the traWelling carriage to in 
troduce the complementary digits into the total 
izer beyond the digit of highest walue set up by 
the amount-deterrmining dewices. 

152. The combination with a totalizer; actua 
tors therefor; and amount-determining deWiceS; 
of a field of walue-representing elementS Settable 
by the amount-determining dewices; meanS to 
differentially advance the field of elements de 
nominationally relatively to the actuators ac 
cording to the denominational walueS Set up by 
the amount-determining dewices, the field-ad 
.Wancing means including normally effectiWe de 
nominational stops displaceable from the path 
of the field as the latter advanceS; and meanS 
to adjust the field of elements and the denomina 
tional · stops relatively to the actuators to enable 
the " set elements to coratrol their actuators ac 
cording to the complemental walues of the Set ele 
ments, and to render the stops effective to control 
the excursions of Such actuators aS lie beyond the 
point to which the field. is advanced, to Supply 
the full complement of the amount Set up. 

153. The combination with a totalizer; a SerieS 
of denominational actuators therefor; 
amount-determining dewices; of a field of walue-' 
representing elements arranged in denOrnination 
al rows, the walue-representing elements being 
settable according to the amount to be registered; 
means to effect, relative adjustments between the 
actuators and the field of elementS to enable 
the set, elements to control the excursions of the 
actuators according to the actual Walues Set up, 

" and ? 
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or to the complements of Such walues, respec 
tively; and means shiftable with the field of 
Walue-representing elements, and adapted under 
one adjustment thereof, · to control the , excur 
Sions of those actuators beyond the Set element 
of highest; denominational Walue. . 

154. The combination. With a, totalizer; a Series 
0f denominationally arranged actuatorS there 
for; and amount-determining dewices; of a field 
of, value-representing elements settable by the 
amount-determining dewices according to the 
amount to be registered to control the excursions 
of their corresponding actuators; means to effect 
relative adjustment between the field of elements 
as a whole and the actuatorS to cause the Set; 
elements to control the actuators according to 
the actual Walues of the Set elements, or accord 
ing to the complemental walues thereof, respec 
tively; and means rendered effectiwe by one of 
Such adjustments to control · the excursionS of 

' those actuators beyond the control of the set 
elementS. ~/ 

155. The combination with a totalizer; a, Series 
of denominationally arranged actuators there 
for; and amount-determining devices; of a field 
of value-representing elements settable by the 
amount-determining dewices; each element haW 
ing a plurality of contact faces, one of which 
controls the excursions of its corresponding ac 
tuator according to the actual walue Set up and 
another of which controls the corresponding ac 
tuator according to · the complement of Such 
Walue; and means to effect relatiwe adjustment 
between the field of elements and the actuators 
to render one or the other of the contact faceS 
Of the Set elements ' effective. ~ 

156. The combination with a totalizer; a, Series 
of denominationally arrahged actuators therefor; 
and amount-determining dewices; of a field of 
walue-representing elementS Settable by the 
amount-determining dewices; means to impart a 
driving stroke to the field of elements to cause the 
Set edernents to advance the actuatOrs; each ele 
ment having a plurality of contact_faces, one of 
Which adWances its corresponding actuator ac 
cording to the actual walue set up, and another of 
which advances the actuator according to the 
complement of Such walue; means to Select Orre or 
the other set of contact faces for operation; and 
means automatically rendered effectiwe by the 
Selection of the complementary Set of contact 
faces to adwance throughout their normal traWel, 
those actuators in denominations higher than the 
set; elernent of highest walue. 

157. The combination with a totalizer; actu 
ators therefor; and amount-determining dewices; 
of value-representing elements settable by the 
amount-determining devices to control the excur 
sions of the actuators; each element hawing a 
Surface to represent the actual walue of the ele 
ment, and a surface offset relatively to the first 
named Surface, to represent the complemental 
value thereof; and means to effect relative adjust 
ment between the elementS and the actuators, 

, whereby one surface or the other of each of the 
Set elements dieS Out of Hine with itS actuator. 

158.. ''he combination. With a totalizer; , and a, 
Series of arcuate actuatorS therefor; of an index.- 
ing carriage adapted to enter and be withdrawn 
from the area circumScribed by the arcuate actu 
ators; settable elements mounted in the carriage 
and extending Substantially diametrically rela 
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tively to the path of travel of the actuators; means ? 
to rotate the carriage when encircled by the actu 
ators to enable the Set, elements to advance their 150) 
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asSociated actuators; and means to adjust the 
carriage relatively to the actuators' to enable one 
end of each Set element to control its correspond 
ing actuator according to the actual walue of the 
digit to be registered, and the opposite end of each 
Set element to control Such actuator according to 
the complemental walue of the digit, to be reg 
istered, 

159. The combination with a totalizer; a Series 
of actuators therefor; and a Series of amount 
determining dewices; of an indexing carriage, 
including elements Settable by the amount-deter 
mining dewices to control the excursions of the 
actuators; means to position the carriage effec 
tiWely relatively to the actuators; and meanS t0 
8adjust the carriage and the Set elements relatiWely 
to the actuators to enable orae end of each Set ele 
gnerat, to control itS aSSociated actuator according 
to the actual walue Set up by the manipulative 
dewices; and the opposite end of each Set element 
to control its aSSociated actuator according to the 
cormplementai Walue of the amount; set up. 

160. 'The combinatiora with a, totalizer; a, Series 
of actuators; and a, Series of amount-determitning 
dewices; of groups of offset, Walue-representing 
?elernernts settable by the armount-deterrnirning de 
wices to control thé excursions of the actuatorS, 
the elements being , offset laterally in parallel 
planes; and means to bring one or another of the 
offsets to effective position relatively to the corre 
Sponding actuators to enable the elemeratS to con 
trol the excursions of the actuatorS according to 
the actual Walues of the elements, and according 
to their corrmplermeratal Walues, respectively. 

16t. The combination with a totalizer; a, Series 
' of actuators; and amount-determining deWiceS; 
of double-ended walue represenating elementS 
settable by the armount-determining dewices to 
control the excursions of the actuators, One end of 
each element, adapted to control its corresponding 
actuator' according to the actual Walue of the ele 
ment, and the other end of the Set eleriment adapted 

' to control the actuator according to the comple 
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162. The combinatiora with a totalizer; a, Series 

of actuators; and amount-determining dewices: 
of a tra.welling carriage shiftable denominationally 
relatively to the actuators; · Walue-representing 
elements mounted traraswerSely of the carriage 
and settable by the amount-determining dewices 
to control the excursions of the actuators; and 
means to adjust the carriage relatively to the 
actuators, in addition to the denominational 
travel of the carriage to enable identical Set ele 
ments to wariously control the excursions of their 
corresponding actuatorS. 

163. The combination with a totalizer; actu 
ators therefor; and amount-determining devices; 
of a single field comprising a plurality of de 
nominational rows of Walue-representing elementS 
settable by the amount-determining dewices to 
control the excursions of their corresponding 
actuators according to the actual Walue of the 
annount to be registered, the Same element, Set; 
according to its actual Walue, also adapted · to 
contro1 its corresponding actuator according to 
the complemental Walue of the element; and 

| neans to adjust the field of elementS bodily to 
effect; either addition or complemental Subtraction 
on the totalizer. 

164. The combination with a totalizer; actu 
ators therefor; and amount-deterraining dewices; 
of an adjustabl8 support, walue-repreSenting ele 
ments mounted in the Support and Settable by 
the amount-determining dewices to represent; the 

31 
actual walues of the amountS to be added, the set 
elementS adapted to control the excursions of the 
actuators; and means to wariously adjust the Sup 
port and itS Settable elements to locate the cor 
reSponding ends of the set elements in positions 
to control the excursions of the actuators ac 
c0rding to the actual Walues of Such elements, 
and to locate the other corresponding ends of 
the Set elements in positions to control the ex-- 
curSions of the actuators. according to the com 
plemental Walues of the Set elements, respectively. 

165. In a machine of the claSS described, a 
Series of traWeling actuators; a, field of Walue-- 
representing elements adapted for advance dif 
ferentially along a path extending acroSS the 
actuatorS; each actuator hawing opposed contact; 
members lying On Opposite sides of the field of 
elementS; amount-determining dewices to Set; · the 
Walu1e-representing eleriments according to the ac 
tual atmount desired; means to impart mowermerat 
to the Set elements in the line of tra.wel of the 
actuators to control the excursions of the actu 
ators; and means to effect relatiwe adjustment; 
between the field of elements and their respective 
Series of contact rmembers, whereby to enable thae 
Set elernents to coact with either series of corn 
tact members to the exclusion of the other. 

166. In a machine of the claSS described, a 
Series of actuators haWing a, plurality of Series 
of contact members; a field of normally idle Walue 
representirag elements, to coact with either Series 
of contact members to control the excursions of. 
the actuators; the elements being receSSed to clear 

· one series of contact rmembers; armount-determin 
ing devices to set the walue-representing elements 
to effective positions relatively to one Series, of 
coratact rmembers; and YmeanS to adjust the field 
of . Walue-representing elements to enable the Set; 
elementS to c0act;' with another Series of contact; 
members, the recesses in the Watue-representing 
elementS enabling the last-named Series of con 
tact members to clear the unset, eleriments inter 
Wening between the Set element; and the coacting 
contact rmernber.' ^ 

16. In a, machine of the class described, a 
Series of actuators, each hawing a, projection; a 
field of walue-representing elementS to coact with 
the actuators, the elements arranged in rows and 
each element being recessed to afford a clearance 
for the projection on itS aSSociated actuator; and 
amount-deterrmining dewices to set; the elements 
to locate unreceSSed portions thereof in positions 
to coact with the projections ora their associated 
actuators. 

168. The combination with a totalizer; actu 
ators therefor; and armount-determining dewices; 
of a field of walue-representing elements settable 
by the armount-determining dewices according 
to the armount to be registered; spaced contact; 
faces on the respectiWe elements; spaced contact 
faces on the actuators with which the respective 
Sets of contact faces on the elements coact to 
enable the set elements to control the excursions 
of the actuators according to the actual Walues 
of the Set elements, Or according to the com 
plements of Such Walues, respectiWely; means to 
Select; the sets of coacting contact faces for oper 
ation; , a further set of contact faceS On the actu-- 
ators; and means selected for operation by the 
Selection of the complementary c0acting contact 
faces to cooperate with Said last-named Set of 
contact faces on those actuators which lie beyond 
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nation to insure the registration of the complete 
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169. In a machine adapted for addition and 

complementary Subtraction; the combination 
With a, totalizer; and amount-determining de 
Wices; of a Series of denominational-actuators for 
the totalizer, each actuator hawing a contact 
member thereon, the contact member on the units 
actuator.lying one step in advance of the remain 
ing contact members; a field of walue-represent-- 
ing elementS Settable by the amount-determin 
ing dewices to coact, with the corresponding con 
tact members and control the excursions of the 
actuators; a set of normally effective controllers 
corresponding in number to the actuators - and 
individually displaceable according to the num 
ber of denominations in the amount;" Set up; a 
Second set of contact members on the actuators 
with which the controllers are adapted to coact 
when in effective position to operate those actu 
ators of denominations higher than the Set ele 
ment of highest denomination, to inSure the reg 
istration' of the complete complement of the 
amount, Set up. · ^ 
* 170. In machine of the claSS · described, the 
combination with a totalizer; and amount-deter 
mining dewices; of a Series of denominationally 
arranged actuators, each hawing Spaced contact 
members thereOn, forming , a plurality. of SetS; 
a Single field of value-representing elements set 
table by the amount-determining dewiceS to-con 
trol the excursions of the actuators; each ele 
.ment having spaced contact faces, each of which 
is adapted to ' coact, with its reSpective Set , of 
contact members; means to effect, relative ad 
justment between the Single field of elementS and 
the actuators to enable the elements set in ac 
cordance with their actual Walues to control the 
excursions of the actuators according to Such 
'actual Walues, or according to the complemental 
walues thereof, respectively, another set of con 
tact members on the actuators; and means nor 
mally out of line with the last-named contact 
members, rendered effectiwe by the adjustment of 
the complementary Set of contact faces and mem 
berS for operation, to coact With Such last-named 
Set of contact members on those actuators of 
higher denominational · waiue than the Set ele 
ment of highest denominational Walue, to effect 
the registry of the complete" complement. 

171. The combination with amount-determin 
ing dewices; of actuatorS, each hawing a plurality 
of contact members; a field of walue-represent 
ing ~ elementS Settable by the amount-determin 
ing dewices to represent; an item; each element 
ha.wing a, plurality of Series of driving faces; 
means to move the field of elements through a 
path of constant extent to cause one Series of 
driwing faces on the Set elements to coact with 
itS corresponding Series of contact members and 
adWance their aSSociated actuators differentially 
according to the actual Walue represented by the , 
Set elements; and means to effect a relatiwe ad 
justment, between the field of elements and the 
actuators to enable another series of driving faces 
On the Set elements to coact With another'''Series 
Of contact members on the actuatorS and ad 
Wance the associated actuators differentially ac 
cording to the complement of the actual amount; 
represented by the Set elements. 

172. The combination with a, totalizer; de 
nominationally arranged actuators therefor; and 
amount-determining dewices; of a field of walue 
representing elements adapted to travel differen 
tially in one direction relatively to the actuators, 
the elementS being Set by the amount-determin 
ing deWices to represent the actual walue of the 
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amount to be registered; means to shift the field 
of elements in another direction through a path 
of constant extent to cause the Set elements to 
adWance the actuators; means to effect, relative 
adjustment between the field of elements and 
the actuators to enable the . Set elements to ad 
Wance the corresponding actuators according to 
the actual values of the elements set, or according 
to the complemental values thereof respectively; 
and a Series of members individually displace 
able as the carriage travels differentially rela 
tively to the actuators, in the first-named direc 
tion, to advance those actuators beyond the con 
trol of the Set Stops under the last-mentioned 
adjustment, to complete the complement of the 
amount Set up. ~ 
; 173. The combination with a totalizer; denom 
inationally arranged actuators therefor; annount 
determining. dewices; and , a travelling field of 
walue-representing elementS Selectively set by the 
amount-determining dewices to represent the ac 
tual Walue of , an amount to be registered; of 
means, including individually displaceable Stops, 
to differentially advance the field step by step in 
one direction relatively' to the actuators accord? 
ing to the number of denominations in the 
amount. Set up; means to impart a driving Stroke 
in another direction to the 1ield of elements tO 
enable the Set elements to adWance the corre 
sponding actuators according to*the actual walues 
of the elementS Set; and means to effect; relatiWe 
adjustment, between the field' of elementS and the 
actuators prior to the driwing Stroke, to enable 
the Same Set elements, upon the driving stroke, 
to adwance the actuators according to the com 
plement of the amount; represented by Such Set 
elements, the stops corresponding denomination 
ally with those actuators beyond the control of 
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the Set elementS, effective upon Such adjustment; · 
to advance their actuators to complete the reg 
istry of the full complement of the amount set up. 

174. The combination with a totalizer; a series 
of denominationally arranged actuators there 
for; and amount-determining dewices; of an in 
dexing field of walue-representing elements Set 
table by the amount-determining dewices ac 
cording to the actual walue of the amount to be 
registered; each element having a plurality of 
contact faces; means to differentially advance 
the field'cf elements relatively to the denomina 
tionally arranged actuators to effectively pOSi 
tion the set elements relatively to their corre 
Sponding actuators; means to impart a driving 
stroke in one direction to the field of elements to 
cause the set element to advance the actuators; 
and means to effect relative adjustment between 
the actuators and the field of elements to enable 
one Series of the contact faces to advance the 
actuators according to 'the actual Walue Set up 
and the other Series of contact faces to advance 
the actuators according to the complement of 
Such walue. 

175. The combination with a Set of actuators; 
of a field of Settable, double-ended Walue-repre 
senting elements shiftable relatively to the actu 
ators, one end of each element adapted to control 
its co-related actuator additiwely and the remain 
ing end of each element adapted to control its 
co-related actuator subtractively. '' ^ 
16. The combination with a set of actuators; 

of a field of double-ended walue-representing 
elements shiftable differentially in one plane rel 
atively to the actuators, and in another direction 
through a, ' constant; path of travel from, and to 
Ward itS normal position to render the actuators 
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effective; one end of each element adapted to 
control its co-related actuator for , direct addi 
tion, and the remaining end adapted to control 
its co-related actuator for complementary addi 
tion; and means to adjust the relative positionS 
of the field of elements and actuators to deter 
mine which kind of addition shali be effected. 

1'f'i. In a calculating machine the combination 
With a series of differentially and independently 
operable actuatorS adapted to encloSe an area; of 
a field of Settable, value-representing elements 
laterally shiftable differentially in one direction 
into "" the area enclosed by the actuators; ~ and 
means to impart a to-and-return mowement to 
the field in another direction” after itS entry into 
the area, enclosed by the actuators and prior to 
its return to normal home position adjacent one 
end of the series of actuators, to control the actu 
ators according to the walues of the Set walue 
representing elementS. 
18. The combination with a totalizer; a, Series 

of differential and independently operable actu 
ators therefor; and a Series of manipulatiWe, 
amount-determining dewices; of meanS contirolled 
by the amount-determining devices*to determine 
the extent of differential trawel of the actuators, 
including a single field of Settable, walue-repre 
senting elements adapted for advance frorn itS 
home position in one direction through differen 
tial distances to locate the Set Walue-representy 
"ing elements effectively relatively to the actu 
ators to be operated; and Operating means to 
impart a to-and-fro mowement, in another direc 
tion to the field of Walue-representing elementS 
from and back to itS advanced pOSition, and prior 
to its return to home position to cause the Walue 
representing elements to adwance their corre 
Sponding actuatorS. 

179. The combination with a Series of actua 
tors; a field of Settable Walue-representing ele 
ments; and means to advance "' the field in one 
direction transwerSely of the actuatorS; of meanS 
to shift, the field of elements in another direction 
from and back to its advanced position; a Series 
of displaceable Stops mowable With the field of 
elements in the Second-named direction and 
adapted to arrest the field of elements in itS Suc 
cessive positions of adwance in the first-named 
direction; and an escapement, control dewice con 
nected with the field of elements to travel there 
with in both directions of mowement of the dat 
ter, and also mowable relatiWely to the field of 
elements to successively displace the stops to free 
the field to the action of its advancing mearms. 

180. In a machine of the claSS described, the 
combination. With a totalizer; actuators therefor; 
and a main drive Shaft; of an indicator; means, 
including a Switch member, operable from its nor 
mal position by the effective totalizer wheel of 
highest denomination to render the indicator ef 
fective; Zero-resetting means for the totalizer, 
adapted to cooperate with the Switch rmermber aS 
Sociated with the effective wheel of highest de 
nomination when Such Switch member is substan 
tially in normal position; and means to restore 
Said Switch member towards its normal position 
after itS Operation upon the indicator. 

181. In a machine of the claSS Set, forth; the 
combination with a totalizer; and means to ef 
fect accumulation of armounts thereon; and Zero 
reSetting means to clear the totalizer wheels; of 
means to lock the totalizer against operation; a 
control member displaceable from itS normal po 
sition by the effective wheel of highest denomi 
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nation to trip the locking means; and means to 
restore the control member towards its normal 
position to coact With the Zero-reSetting means 
to arrest, the effective wheel of highest denomi 
nation. 

182. In a machine of the claSS described, the 
combination with a totalizer; and a drive means; 
of means to lock the drive meanS against opera 
tion, including a deternt, dewice haWing a, plurality 
of arresting rmemberS; and a plurality of Stops 
to coact, respectively, with the respective arrest 
ing members of the detent dewice and lock the 
drive meanS; · and means to effect a, relative ad 
justment, betWeen the detent, dewice and the stop 
element to render the locking ' means effective 
When the machine is conditioned to add and to 
Subtract, respectiWely. 

183. In a, machine of the claSS described, the 
combination. With a totalizer; and a drive meanS; 
of means to lock_the drive means against oper 
ation, including a detent dewice hawing a plu 
rality of arresting members, and a plurality of 
stopS with which the "reSpectiwe arresting mem 
bers of the detent dewice coact to lock the drive 
meanS; and means to impart relatiwe mowement, 00} 
to the detent dewice and stops in one direction 
to inter-relate the proper arresting members of 
the '' detent; dewice and the respective Stops; the 
stops also hawing limited moWement relatively to 
the drive means in another direction, to thereby 05 
@rhable the drive means to cOrmplete itS Stroke Sub 
Sequently to the engagement of either' arresting 
Ymenber' and itS stop. 

184. In combination, a, Series of skeletion actua 
tors enclosing an area, and shiftable about Such üb 
area, without encroaching thereom; a field of Set 
table, watue-representing elements shiftable into 
and Out of Such area, circumScribed by the actua 
tors, and adapted to rock within Such area, to ad 
wance the actuators; and means to Set selected 11 
Walue-representing elements to effective position 
ahd to retain them effective to adWance the ac 
tuatorS aS the field rocks, the axis about which 
the field turnS being encompaSSed within the 
area encloSed by the actuators. 

185. In combination, a Series of skeleton ac 
tuatorS enclosing an area, and shiftable about; 
Such area, without, encroaching thereon; a field of 
Settable, Walue-representing elements shiftable 
into and out of Such area circumscribed by the 12 
actuators, and adapted to rock within Such area, 
to advance the actuators; and means to Set Select-- 
ed Walue-representing elements to effective posi 
tion and to retain thern " effective ? to advance the 
actuators as the field rocks, the axis about which 180 
the field turns being encompassed within the area, 
enclosed by the actuatorS; and means located 
wholly exteriorly of the area enclosed by the ac 
tuators, to Support; the latter. 

186. In combination, a, Series of skeletora actua 
OrS encloSing an area; a field of settable, walue• 
representing elements operable within said en 
closed area, the field of value-representing ele 
ments and the Series of skeleton actuators being 
relatively telescopic; means to selectively set; the 
Walue-representing elementS, each of which ele 
ments, when Set, adapted to define both the ac 
tual and the C0mplemental Walue aSSigned there 
to, at opposed points in the field; opposed con- .. 
tacts on the actuatorS with which the Set ele- 145 
ments co-act; and means to relatively offset the 
field of elenerats and the actuators to enable the 
Set elements to control the differential adWance 
of the actuators for addition and Subtraction, 
respectively. 
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187. The combination, with amount-determin 

? ` ing, manipulative dewiceS; of a single field of 
value-representing elements selectively set by the 

" manipulative devices; actuators, the excursions 
' 5 of which are controlled by the Set Walue-repre 
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senting elements; and means to cause the identi 
cal walue-representing elementS Set by the narnip? 
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ulatiWe dewices in any single operation of the na 
chine, to control the 'actuators to register on the 
totalizer, announts according to the actual walues, 
or according to the complementary walues repre 
Sented by the set elements. 
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