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To aerwham r,t ;mary concern

Beit, known tha.;;I HyMaNErL GOLDBERG, 4
citizen-of. the Ut 1ted States, residing at the
¢ity of Chicago, mthe countyofCook and State

of Illinois, have mvented a certainnew and use-.
ful . Im[ifovement 1n. Totahzmg Mechanisms,

of which the: following is a specification.
- My invention, relates. to totalizing mech-
-anisms, frequently called also ‘“ registers” and

“receiving mechanisms,” by which is meant’
tha.tnpart of a, calculatmg-machme by means.

- Whereof are obtamed in addition totals and

lllll

My, present totahzmg mechanlsm or, as it

."mll be herein termed, “ totalizer” is apph—
cable.to all kinds of . calculatme'-ma,chmes and

ealculating : attachments. to type-writers and

may well be subsbltuted forthe principal parts

. .-of -the: yeceiving.. mechanism shown in my
30 prior, patents,; Nos., 710,772 and 741,961

In'orderto facllatate an unde rstandlng of my
present, totallze;l;,,lt 1s: thought best to briefly
_descrlbe the theory of: totahzatlon, by which

PR

is -included.. bath -addition and subtraction.-

- An analySIS showsthat- lt con51sts of two proc-
esses, to-wit: ... ..

~ Proeess 1 A cumulatmri 3
~ 84+4=7 and 8—]—7 15, and
Process 2—: Qar;wmg ” Example 8+T=
1045, 01 one. ten and five units. -

1t.will thus,tbe seen. that in order to dis-

""""

Examples :

tinguish between the.two separate operations, .

which tllearemca]ly gceur in addltion and sub-
traction 1, employ the term “*carrying” in its
- usual; sense . of .earrying or tra.nsterrmg the
tens from one. totalizing-wheel onto the next

higher one, which action is pertormed by the |

tqtalizer itself, whereas by ‘accumulgting”?
I mean to- demgnate that movement which any
given figure- wheeL derives from the action of

"setting up,” which action orwmates outside
and independent,of the totalizer. * "Totalizing”
therefore includes.both carrying and accumau-

lating.. - Now suppose two numbers each com- |
45 posed of - more: than one figure are to be added

‘ ,t,ogethe,r., th us.

.' “1”

i tens to hundreds, &e.

‘methods. For example: .
‘Method I: - 74-9=16= 10+6 Put down"
"“6”, one to-carry. . 1+6}+8=15=1045.

Put down ‘5% c'me to carrv 1+44-7=12=
1042, put down "2,” onie to.carry; puatd
This is the menta,l process which n
people employ in adding. Here the order i$

Rk The result may be accomphshed by Va,rlous 50'

m 55

first, accumulation of units; second, carrying

“into tens; third, accumulatlon of tens* fourth,

carrying into hundreds, &c. Here all the ac-
camulations and ecarryings are successive. . A

‘mechanism operatingiaceording to tlus method
1s found in the Clunese Abacus.

Method 1I: |
4 6 T
- +7 8 9

11, 14, 16
11, 15, 6
12, 5, 6
1, 2, 5, 6
1 25 6
Here the accumulation in all thedecimal places
are simultaneous, and the carryings occur sub-
sequently and seriatiin from units to tens,

A mechanism operat-
ing in this maunnernis found in my ‘Patent No.

"765 174, issued Jauly 26, 1904

\Iethod 111:
| 467%‘__, 1167}_ 1247 | _ 12 6.
+7894 T 4+ 89 f¢ -+ 5_

‘Here theaccumulations are successive, while

the carryings are simulfaneous with the ac-
cumulations and- also simultaneous with each
other. Mechanisms operating according to

- this method are found in my Patents No.

710,772 and No. 712,518 and others.
The following i1s a complete graphic repre-

my present totalizer operates.
Method 1V:.
467
4789

1256

'_wl Ilere all the aécumulations and all the carry-

6o
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1.sentation of the method accordmﬂ‘ to which 99
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- Ings oceur at once, everything being. simul- |

taneous.. My totalizer, which operatesin this
last-mentioned manner, possesses a great ad-
vantage of speed, and the att@inment of speed

5 1s one of the objects of my iavention. =
Another object of my in#ention is to pro-

- duce a reversible totalizer which may eperate |

for both addition and subtraction, and it may
be interesting from a° theoretical standpoint
10 to mention that my present mechanism may"
~ even be made t6 add in some decimal places
- and simultaneously subtract in other decimal

- places. Thus it may simultaneously add in

the units-column, subtract in the tens-column

15 add in the hundreds and thousands columns_|

no commercial application. =~ - o

- Another 6% thie objects of .my invention is
to make the mechanism of the totalizer self-
- 20" contained, so that' no auxiliary mechanism is"

- -&e.; although such use would _ptdbably ha_t_réf

required- to. reset its parts to ‘‘normal” or /.

"“1initial” position after each accumulation or
~totalization. In consequence.a long column

- of many numbers, each number composed of
25- many figures, may be run into the totalizer

without waiting for any pause or break be--
tween the various numbers, and it becomes-

immaterial whether the accumulations take

- place first in the units-place, then in the tens-

30 place, &c., or in the reverse order or all to-
~ gether or in any other order. |

I accomplish my object by the mechanism

" illustrated in the accompanying drawings, in

- which— I . |

35 Figure 1 isan assembly view, partly in sec-

~ tion, showing the preferred form of theinven-,

tion. Fig. 2 is a sectional view of the parts

shown in Fig. 1. In this view the parts are

not assembled, but are arranged in a group |

40 for the purpose of illustrating. the relation-
~ ship of the parts. Fig. 3is a sectional view
~ . taken on line 3 3, Fig. 1. Figs.4,5,6, and 7
- are side views of component parts-of the mech--
. amsm. Fig. 8is a sectional view of the in-
45 termediate wheel located farthest to the right.
- This wheel is non-rotatable and is shown to
be pinred to the axle, whereas the intermedi-
ate wheels to the left thereof are rotatable.
‘Similar reference characters denote similar
5o parts throughout the several views.
The device in the form here shown com-
- prises the non-rotative shaft 1 and a plurality
of sets or groups consisting of five principal
. parts—namely, the totalizing - wheels 2. the
55 carrying-pinions 3, the accumulating-wheels
4, the epicyclic pinions 5, and the intermedi-
~ ate wheels6. Wheels 2, 4, and 6 areall freely
‘rotatable on shaft 1 independently thereof,
- with the exception of wheel 6*, located at the
- 60 extreme right to correspond with the units-
column. This wheel is rigidly fastened to
‘said shaft by means of a pin 6°, (shown in Fig.
8,) although any other means may be substi-
tuted for holding it rigid and non-rotatable.
65 The function of said wheel 6* is to form the

-

I

il

. 782,605

fixed bﬁsis of reference or foundation piece.

of - the mechanism from which the rotatable

parts move their definite amounts.
In each group of parts, 1* represents a sup-

‘porting-piece, which 1n the present-instance
is disk-like in form and is'secured to shaft 1
by means of a spline 1°, although said sup-
“porting-piece may be held rigid upon the shaft

by any other suitable means. Said support-
ing-piece 1s provided at its left side with a
hib 1°, which is cylindrical and forms a bear-
ing whereon the intermediate wheel 6 is freely
rotatable. The pin 1° extends toward the
left from said supporting-piece 1* and serves

as. an axle whereon the carrying-pinion 8 is

freely rotatable. “Said pinion has eight long
and short teeth alterpating with each other

70

15

8o

for alternately being locked and rotated by -

the totalizing-wheels 2 inthe manner herein- -

after deseribed. )

The totalizing-wheels 2 carry on the_ir'by-; “

lindrical peripheries two series of figures for
visibly indicating the numbers set up, asusual
In mechanisms of- this class. = Kach series of
figures -runs from **0” to *“9,” thus making
twenty figures, which are consequently one-

twentieth of a circumference apart. Said

go

wheels have formed upon their left portionan -

1nternal forty-toothed gear 2*, as best shown

in Figs. 2 and 4, and to the left of said gear
portion 2* is an internal eylindrical surface 2°
for locking the carrying-pinion 8, which con-

has two slots or spaces 2° located diametric-

ally opposite to each other, each slot having

a projecting carrying-tooth 2% on each side
thereof for engaging the teeth on said carry-
ing-pinion. At the left side of the totalizing-
wheel is an internal cylindrical surface or
ring 2°, which is of greater diameter than

ring 2° aud is cut in the wheel for the purpose

of clearing the short teeth on. said carrying-
pinion. o

- The construction is such that the carrying-
teeth 2° of the wheel 2 will engage the short
teeth of pinion 3 and rotate the same two
steps. or tooth-spaces, dfter which the lock-

ing-ring 2° will enter between two adjacent

long teeth on the pinion 3 and lock thé same.

During the rotation of the locking-pinion the

‘space 2° will permit the rotation of the car-
rying - pinion by receiving one of the long

teeth thereof. Phus when the totalizing-
wheel 2 1is rotated it'will twice during. each
complete rotation impart a partial rotary
movement to its carrying-pinion to carry:the
tens. Although in the present construction
the totalizing-wheel 2 carriesat two points and

‘has two sets of figures, the fact that it is dou-

ble is merely a matter of design and conven-
. - - - ~
lence in construction and operaticn. KEach

- totalizing-wheel 2 is supported by the con-

tact of its internal e¢ylindrical surface or lock-
ing-ring 2" upon the cylindrical edge of the

| supporting-piece 1*. Said wheel is thus freely

95

stitutesa locking-ring. Each totalizing-wheel
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. 'so that they may fit- over and ‘be freely: rota- .
“table upon the points of the teeth of the 'in--
termediate wheels 6. Bv preference said ac-
cumulatmg—wheels are narrow, and their teeth-

_15

rotatable mdependent]y of piece 17 and re- | 6

-.mams-at all. times cencentrm with sha,ft

Sald supporting-piece is not necessarily a com- |
plete disk,: bat ‘when thus for_med aﬁords the' l

maxmmm _hearmg-surfece o
“Thé aceilinulatlng-wheels 4 are: analogous
to the recewmg-wheels, descmbed in my for-

“mer patents Nos: 710,722 and ‘741,961, inthat |

they ‘are &dapted to - be rotated dlﬁerent

mg a compara.twely large central aperture,

. . project beyond the circamference of the to-

o - talizing=wheels 2 so thatthey : may be (Jncraged .

o ;‘-bv smtable drivii
207

ving-Wwheels.
The totaliZing - Whe-el 2 and. qupportmg-

o f:fplece 1° (shown at the extreme left of Fig. 1)
are slightly modified to illustrate the form

. Extending toward theleft from each totel-

A ';ulng-wheel 4 dre the pins4® 4*, which consti-

": tute axles for the epicyclic pinions 5 5. Said

.. pinions arp freely rotatable upon said pins 4*

30’

angd ‘are epicyclic -1t thd sense of being rota-

table upon an axis.which is itself movable
ahout another center

.,_{._'_termediate wheel 6 and the internal gear 2°

35"
o ;t,he latter.

They are plain spur-pinions and

. ‘in‘the present instance have eight teeth; which

" is the proper number to cooperate w1th the
-~ forty-toothed internal gear 2*and the twenty-
- 40_

four toothed ihtermediate spur-wheel 6. Al-

though twoepicyclic pinions 5 are here shown,

| one' is theoretically sufficient for trensmlt-—

ting motion tE the carrying-wheels. Two pin-
- ions cause the. meehamsm te operate more
'smoothlv R

45

| '__:'twenty-four-toothed spur-gear hd,vmg a full

Each mtefmedlate wheel 6 is e. w1de—faced

. .complement of teeth and when in position on

-

- r
e

+

» *

 Fotation to said intermediate. wheel.

the hub 1° on the piece 1* remains perma-
nently i in mesh with the carrying yinion 3, so.

that any rotation of said pinion will impart
Said 1n-

 termediate wheel ‘also remains.permanently
" in mesh with the epicyclic pinions 5 -5 afore-

55

said, and the relationship of the parts is such
" .that the pinion 5 engages the left portion of ]
" wheel 6, while the pinion 3 engages the right
. portion thereof and the accumulating-wheels:
- 4 'occupy an: intermediate poesition.

- 60, posé of said intermediate wheels is to trans-

'lhe pur-

" mit'retation ‘fr om the carrying-pinions 3 to
the epmychc pinions 5 and through said epi-
.. eyclic pinions to the totalizing-wheels 4

65 *ism suppose that some one mtermedmte wheel | there 1S a mde encrle between their adjacent 130

To illustrate the operation of the mechan-

| They are designed to
remain at all times in mesh with both the in- .

Jating-wheels.

6 is te'mporirilv held fast and that-its, accu-

1. .| mulating-wheel 4 is rotate& one step, which
1n the presént construction is one-fortieth of
. clrcumference
. pinion 5 it will move the totalizing-wheel at
| the left’ twice as far or. one-twentleth of'a cir-
cumference or from one figure to another on
the -otalizing - wheel.

| wheel 4 had been rotated several. steps, then'
amounts for accumulatmg the digits. - They |

are plam thirty-two-toothed spur-gea is hav- ‘tated just as many figure-diséances.

ures are. thus accumula,ted upon the totaliz-

By means of* its epicyeclic

If the eccumula.tmtr-

the. tote.hzmg—wheel 2 would have been TO-

mg-wheel Again,. suppose the accumulat-

ing - wheel 4 to be temporarily held fast and.

the totalizing-wheel 2 at its right to be ro-
tated - As loncr as some part of the locking-

‘ring 2" on said totalizing-wheel is lying be—'
tween two of the longer peuth of the carry-

ing-pinion 3 no rotation is imparted by said

‘totalizing-wheel to said pinion; but as soon
‘as the space or cut 2° and carrying-teeth 2°

| pass said pinion they rotate it two steps or .
. which these parts will take to impart a work- |
. "manlike appearance to the highést or extreme |
: '_-_Ieft termmatlon of the totalizer..

This

spaces and immediately loek 1t ac'am
occurs when the figures *“0” and *

terchaniged at the reading-line. . The carry-

ing-pinions 3 rotaté the intermediate wheel 6
an equal amount, and wheel 6 rotates.the epi-

cyclic pinion 5, which rotates wheel 2 next to

| the left shie ual amount in the'same direction.
as wheel 2 to the right is rotated.
‘tens are carried. It is emdent ‘therefore,

Thus the

that mechanism is able to carr’™ the tens w heu

an accumulating-wheel rem&mé ‘motionless.-

| 1t is true, therefore, that the numbers may be.

for transmitting rotation from the tm mer to ""accumulated orl the totalizing - wheels inde-

pendently of the carr ymg—whee]s and the tens

may be carried independently of the accumu-
. Each action is independent of

the other, and. the actions ray take place
either sepamte]v or simultaneously. Ineither
case the final result will be the samé—that is,
the algebraic sum of the accumulating and
carryingactions. Thereforeif the totalizing
wheels 2 show “467 ” for example, and it is
desired to add ** 789, ” the hundreds, tens, and
units accumulatmcr wheels may be rotated

seven, elght, and nine steps, respectively, at

one and the sa‘me time, and the total, *“1256,”

‘will instantly appear, and the mechanism will

be raady for the next number without any
further resetting or ad]ustment
words, the mechanism is so universal in its

The fig--

‘9” are in-
__ 9.0'

10

75

80

95

100

105

110

I 5

In other |

Opera.tmn that the accumulating-wheels 4 fvill

each' have their proper influence upon. the
mechanism no -matter whether they are ro-

tated all at- once oOr singly in. their proper-
-dwltel order or in any other order.

Althouo'h the car rymo--pmlons have ‘been
described  as

number of teeth in the carrying-pindon is not
essential; but eight teeth are preferable, for

the reason that this number. affords. segurity-
: in the locking action.

- With this construction
“only four loncr teeth occur, and consequently

120

““eight - toothed pinions,” the

125
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oy affording a large space for the reception
of the locking portion of the totalizing-wheel.
- It will be noted that the totalizing-wheels
5 perform three distinet functions: First,.théy
constitute figure-wheels; second, they act as
carrying-wheels for alternately rotating and

locking the cafrying-pinions, and,.third, they-

| a_ct'as;-: totalizing-wheels—that is, they: receive
To rotation both.from the -accumulating-wheels
and. the tens-carrying means, and

-braically combin® or totalize the two effects:

‘but the reason said totalizing-wheels are made-
to' perform three functions is not.because it |

15 15 theoretically or practically necessary, but
- only for the sake of -simplicity and compact-
mess.: - T
.- Having thus described my invention, what
- I claim as'new, and desire to secure by Letters
zo Patent, is—. -~ . - L
1. Inatotalizer, an accumulating-wheel, an

they alge-

intermediate  wheel rotatalie about the same

_ -axis; an epicyclic spur-piiion mounted on one

" of said wheels:so as t6 be freely rotatable |

25 thereon at a point owtside of the axis thereof;
.~ - an ternally-toothed totalizing-wheel freely
rotatable about the axis of the accumulating-

wheel and means for rotating said intermedi- |

ate wheel to carry the tens thereto from the

30 -decimally lower parts of“the mechanism, said
- ‘epicyclic-pinion being adapted to mesh con-
‘tinuously both with. said intermediate wheel
and the internal gear of said totalizing-wheel.
2. Inatotalizer, an accumulating-wheel, an
intermediate spur-toothed wheel rotatable
about the same axis; an epicyelic spur-pinion

mounted on’ sard accumulating-wheel so as to |
be freely rotatable thereon at a point outside |
of the axis thereof; an internally-toothed to-

talizing-wheel freely rotatable about the axis
of che accumulating-wheel and means for ro-
tating said intermediate wheel to carry the
tens thereto from the decimally lower parts
of the mechanism, said epieyclic pinion heing
adapted to mesh continuously both with said
intermediate wheel and the internal gear of
sald totalizing-wheel, ' -

40

45

3. ‘In a totalizer, an accumulating-wheel: an |

intermediate wheel; aivepicyelic pinion mount-
ed upon one of said wheels so as to be freely
rotatable thereon at a point outside of the axis
thereof; two totalizing-wheels, one decimally
next higher than the other, the lower of said
totalizing-wheels having a locking-ring and
carrying-teeth thereon; and a carrying-pinion

50

55

- operated’ by the locking-ring and carrying-.

teeth of said lower totalizing-wheel for car-
rying the tens, said intermediate wheel being
-operated by said carrying-pinion, and said
60 epicyclic pinion- being adapted. to mesh con-
tinuously with both the said intermediate

. wheel and the higher of said totalizing-w Leels.
4. Inatotalizer,an accumulating-wheel; an
1ntermedjate wheel;an epicyclic pinion mount-

05 ed upon one of said wheels so as to be freely

a
L

faces—to wit, almost ninety degrees—there- |

| termediate wheel

BEST AVAILABLE COP
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rotatable thereon at a point outside of the AX1S
thereof; two totalizing-wheels, one decimally

ring and carrying-teeth thereon; .and a spur-

| carrying pinion operated by the locking-ring
and carrying-teeth of said-lower tgtalizing-.

wheel for carrying the tens, said intermediate
‘wheel-being operated by said carrving-pin-
lon, and said epicyclic pinion being adapted
| to mesh continuously with both .the said in-
and the higher of said total-

| izing-wheels. | e
5. Inatotalizer, an accumulating-wheel; an
intermediate wheel; an epicyclic pinion mount-

thereof; two totalizing-wheels, one decimally
next higher than the other, the lower of said

| totalizing-wheels having a locking-ring and
carrying-teeth thereon; and a carrying-pinion

operated by the locking-ring and carrying-
teeth of said lower totalizing-wheel for car-
rying the tens, said intermediate wheel being
operated by said carrying-pinion, and said
‘epieyclic pinion ‘being adapted to mesh con-
tinuously with both' the said intermediate
wheel and the higher of s4id totalizing-wheels,

a common axis, but said carrying-pinion be-
ing rotatable about a fixed axis non-coinci-

| ed upon one of said wheels so as to be freely
rotatable thereon at a point outside of the axis.

and said higher totalizing-wheel and said in-
termediate wheel being freely rotatable about

‘next higher than the other, the lower of said
totalizing-wheels having an internal locking-

79

75

3o

90

95

dent with the axis of rotation of said higher -

totalizing-wheel. . -

6. In a totalizer, a totalizing-wheel having
| an internal gear, an intermediate spur-wheel
and an annular accumulating- wheel, all of
sald wheels being freely rotatable about a
common axis; an epicyclic pinion mounted so
as to be freely rotatable upon said accumulat-
ing-wheel at a point outside of the axis there-
of, sald epicyclic pinion being adapted to
mesh continuously with said totalizing-wheel
and said intermediate wheel, and said - accu-
mulating-wheel being adapted to circumfer-

| parts having a lower detimal-place value: and

| parts of the mechanism for carryinge the tens
therefrom to said intermediate wheel.

7. In-atotalizer, a non-rotatable shaft: a to-
talizing-wheel;an accumulating-wheel: and an
intermediate wheel, all of said wheels being
freely rotatabile about the center of said shaft
as an axis; an epicyclic pinion mounted on
one of saul wheels so as to be freely rotatable
thereon at a point outside of the axis thereof,
and sald epicyclic pinion being continuously
in mesh with said intermediate wheel and the
remaining one of said wheels not carrying said
epicyclic pinion; a carrying-pinion for rotat-

to the totalizing-wheel; a piece rigidly secured
to said shaft for supporting said carrying-
pinion; and means operated by the decimally

entially inclose =aid intermediate wheel; other -

ing said intermediate wheel to.carry the tens:

100

1-0 5

means operated by the said decimally lower -

115

120

125
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C 9._'-_'In_at6ta;lize“r,a'nOH-fotatable main shaft;

1o

- about said shaft; each totalizing-wheel having

25 .
- wheels; an intermediate wheel also freely ro- |

* Journaled upon said accumulating-wheel and |

‘lermediate wheel and ‘an accumulating-wheel

said intermediate wheel; other totalizer parts
baving lower decimal-place value; and means.

SEST AVAILABLE COPS

lower parts of the mrechanism for -bperating
said carrying-pinion to thereby carry the tens. |
- 8. In a totalizer,.a totalizing-wheel, an in-

all freely rotatdble about the same axis: an
said accumulating-wheel so-asto-be freely o~

tatable théreon at'a point outside of the axis
thereof, said epicyclic pinion being-adapted to:

wheel adapted to be continuously in mesh with

operated by the decimally lower parts of the
mechanism. for operating said. ¢arrying-pin-
ion. | ) a |

a, pair of totalizing-wheels freely rotatable
carrying-teeth at the left portion and an. in-
ternal ‘gear at the right "portion; anjaccumu-
lating>wheel also freely rotatable about said
shaft and interposed between said totalizing-

tatable about said shaft; an epicyclic pinion

adapted to mesh continuously with both said
intermediate wheel and the internal gear of the 30
totalizing-wheel having the higher place value;

| carrying-pinionsadapted to meshcontinuously
_Ireely rc : 1e°same axis; an | with.said intermediate-whee] and be operated
epicyclic pinion mounted on the’ left side of |

by thé carrying-teeth of the lower of said total-

J1zing-wheels; and a piece rigidly fixed to said 35

shaft for supporting said carrying-pinion.

' iy 1.7.10.-Tn a totalizer, a fotalizing-wheel having
be continuously in mesh both with said tofil |
"' 1zing-wheel and iptermediate wheel; & carry-
" Ing-pinion at the right of said accnmulating-

carrying-teeth, a'carrying-pinion operated by

said- totalizing - wheel, an.intermediate gear
| operated by said-carrying-pinion; an epicylic 40

pinion-rotated about its center by said inter-

-mediate. wheel and continuously in mesh with

said intermediate wheel; asecond and higher-
valued totalizing-wheél operated: by said epi-
cyclic pinion ‘and always in mesh therewith:. 45

and -2 meémber adapted to be rotated various
amounts about the axis of said higher totaliz-

| ing-wheel, said last-mentioned member carry-
+1ng sald epicyclic pinion eccentrically.
- In witness whereof I ‘have hereunto sub- 5o

scribed my name in the presence of two wit-

nesses. o - L
| , HYMAN ELI GOLDBERG
. Witnesses: .
- JuLia M. BrisroL,
Howarp M. Cox. -
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