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UNITED STATES

PareEnt OFFICE.

WILLIAM H. DAVIS, OF MINNEAPOLIS, MINNESOTA.

ADDING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 635,670, dated October 24, 1899,

Application filed April 1,1898,

To all whom it may concern.:

Be it known that I, Wirriam II. DAvIs, a
citizen of the United States, residing at Min-
neapolis, in the county of Hennepin and State
of Minnesota, haveinvented certain new and
useful Improvements in Adding-Machines;
and I do hereby declare the following to be
a full, clear, and exact description of the in-
vention, such as will enable others skilled in
the art to which it appertains to make and use
the same.

My invention relates to calculating-ma-
chines, and has for its primary object to pro-
vide a simple and efficient adding-machine
which may be manufactured at a small cost
and which may be conveniently carried from
place to place.

To the ends above indicated my invention
consists of the novel devices and combina-
tions of devices hereinafter described and
defined in the claims.

As introductory to the detail description
which is to follow, the following brief and
generic statements of the invention will be
given. T employ an indicator or register
which involves a series of independently-
movable sections, preferably in the form
of eounting wheels or disks, with numerals
marked on the peripheries thereof. These
counting wheels or disks are moved inde-
pendently, each by a differential feed de-
vice, involving, preferably, a suitable finger-
operated key. The several differential feed
devices are stopped or limited in their feed
movements by means of a series of stops, each
of which stops is common to the whole se-
ries—that is, permits like feed movements
of each of the same. These stops are inde-
pendently operated each by a key preferably
formed with a finger-piece.

When designed as an adding-machine, the
keys of the differential feed devices, con-
sidered from the right toward the left, repre-
sent units, tens, hundreds, thousands, tens
of thousands, &c., and are preferably so
marked, and the keys of the stop devices,
which permit the number of units of move-
ment from one to nine which the differential
feed devices are to be given, represent the
digits and are preferably numbered in the
order indicated. In other words, the fwo
banks of keys are arranged on the bifactored

Serial No. 676,038, (No model)

U principle, so that they codperate to give the
effect of a bank of keys of a number equal to
the product of the two banks multiplied to-
gether. As is obvious, this greatly reduces
the parts of the machine and simplifies the
construcsion of the same. It also reduces
the liability of errors in striking the wrong
keys.

My invention in its preferred form or ap-
proximately such form is illustrated in the
accompanying drawings, wherein like char-
acters indicate like parts throughout the sev-
eral views.

JFigure 1 is a perspective view of the add-
ing or caleculating machine with the top plate
of the same removed. -Fig. 2 is a plan view
of said machine, also with the top plate re-
moved. Fig. 8 is a view, partly in left side
elevation and partly in vertical longitudinal
section, taken on the line «® «#®of Fig. 2. Fig.
4 ig a transverse verfical section taken on the
line ot 2* of Tig. 3. Tig. 5 is a transverse
vertical section taken on the irregular line &°
2% of Wig. 8, and Tig. 6 is a perspective view
of one of the stop blades or bars and its oper-
ating-key.

The movable parts of the machine are
mounted in a rectangular case 1, which is pro-
vided at one end with key-passages 2 and in
one side with other key-passages 3. Nearthe
top of this case 1 a horizontally-extended bed-
plate 4 is rigidly secured. This bed-plate 4
is at its intermediate portion formed with a
transverse opening 5, through which, as will
presently appear, the numeral or counting
wheels of the indicator are mounted to work.
A series of parallel longitudinally-extended
grooves or guide-channels 6 are formed in the
upper face of said bed-plate 4. The forward
sections of these grooves or guide-channels
G are provided with longitudinally-extended
slots 7, that cut entirely through said bed-
plate, and the rear portion of the bed-plate is
formed with a series of vertical transversely-
extended guide-slots 8, that cut through the
bottom thereof and extend some little dis-
tance upward into the runways or slots G.

Almost any form of indieator or register
may be employed. Iowever, the indicator

shown and preferred, for very important rea-
sons, comprises a series of numeral or count-
ing wheels or disks a, formed on their periph-

55

6o

65

70

75

8o

85

9o

I0O




en

Io

15

20

25

30

35

40

45

50

55

6o

65

9 635,670

eries with ten ratchet-teeth, which teeth are | ferential feed device.

marked with the digit characters ““0” to ¢*9,”
inclusive. These numeral- wheels a are
mounted on a transversely-extended shaft o/,
the ends of which ave fixed in the sides of the
case 1 and work through the transverse open-
ing 5 and stand in line, one with each of the
guide-channelsorgrooves 6. Asshown,there
are ten of these guide-channels 6, and hence
also ten of the numeral or counting wheels a.

Mounted for reciprocating movements in
each guideway or channel 6 is a ratehet-rack
b,provided onitsunderedge with ratchet-teeth
adapted forengagementwith theratchet-teeth
of the codperating numeral-wheel ¢ when
moved from the front toward the rear, but
adapted to slip without moving said wheel
when returned or moved in the reverse diree-
tion. Saidracksbareprovided with depend-
ing ears. 0', which work downward through
the slots 7. A loose retaining-bail or eccen-
tric rod U?, pivoted to ears 9 on the case 1, is
normally held by gravity in such position that
it will prevent the racks or plungers b from
rising out of their seats. A stop pin or pro-
jection 0% limits the movement of said retain-
ing-bail toward the rear. When said racks
or bars bare moved rearward for action upon
the numeral or counting wheels g, said bail
0%, if engaged at all, will be forced against
the stop 0%, and will thus positively hold the
said racks or bars to their work. However,
under the return stroke of said racks or bars
the retaining-bail b? will be engaged and car-
ried away from its stop 5% thus permitting
the said racks or bars to rise and pass freely
over the teeth of said wheels ¢ without caus-
ing movement of the same.

Each feed rack or bar b is moved from an
independent key-lever through suitable con-
nections. These keys 0% are in the form of
levers pivoted on a transverse rod 0° and
working between spacing-segments b% secared
to the forward end of the case 1. The for-
ward ends of said keys &' project forward and
outward through the key-passages 2 and arve
provided with finger-pieces b7 at their outer
ends. These finger-pieces of the keys b4,
which are to actuate the numeral or ecounting
wheels a, considered from right toward the
left or from the lowest to the highest deci-
mal order, ave marked, respectively, ‘‘units,”
“tens,” ‘“‘hundreds,” ‘‘thousands,” ‘‘tens
of thousands,” ‘“‘hundreds of thousands,”
“millions,” ““tens of millions,” ‘‘hundreds
of millions,” ““billicns.” The inner ends of
the keys b* are connected by short links 08,
each to one arm of a bell-crank 07, the up-
per arm of which is connected by a link 0¥
to the depending lug b of the correspond-
ing feed rack or bar b. The bell-cranks ¥
are pivoted on a pivot-rod b and work be-
tween the segmental webs 0% of a bearing-
bracket 0%, which is secured to the bottom
of the case 1. It will thus be seen that each
wheel o of the indicator or registeris adapted
10 be variably moved by an independent dif-

The arrangement is
such that if any one of the said keys b'is de-
pressed to its limit, so as to throw the rear
end of the corresponding feed rack or bar
against the fixed stop or transversely-ex-
tended flange f at the rear end of the case 1,
the corresponding numeral-wheel ¢ will be
given nine units of movement, or, in other
words, will be given nine-tenths-of a com-
plete rotation.

Mounted for vertical movements, one with-
in each of the transverse guide-slots 8, is a
series of transversely-extended stop blades or
bars . Tach of these stop-blades f' is pro-
vided with a depending verticalstemn 2, which
ismounted for vertical movement at its lower
end in a perforated guide-lug 10 on the bottom
of the case 1 and is provided just above its
lower end with an offset or shouldered por-
tion 8. Each stop-blade /' is operated by an
independent key /4, pivoted on arod 17, held
in lags 11, projecting from the bottom of the
casel. These keys f' work through the key-
passages 5, and theinner ends of eacl engage
with a eobperating shoulder or offset /* of one
of the rods /% The outer ends of these keys
f*are provided with finger-pieces % which
are marked with the numerals ‘17 to ¢“8,”
inclasive, in the order in which they are ar-
ranged orconnected tooperate thestop-blades
J', whiceh are successively farther from the
counting-wheels «¢. These keys are there-
fore designated as ““digit-keys.” It will be
understood that no keysneed be provided for
the zero character or for the numeral “¢9,” in-
asmuch as no movement of the numeral or
counting wheels « is required to record zero
and Inasmuch as nine units of movement is
permitted by the fised stop-flange f.

It will of coarse be understood that some
suitable carrying mechanism must be cm-
ployed in connection with the numeral or
counting wheels of the indicator or register;
but as this feature does not relate to my pres-
ent invention and is a matter of common
Iknowledge I have not specifically illustrated
the same.

From the foregoing it is clear that when one
of the stop-blades f'—for example, the stop-
blade which is operated by the depression of
the digit-key f*, which stands for the numeral
““67—is thrown upward into the paths or
guideways 6, as shown in Figs. 1 and 3, the
said stop-blade becomes common to all of the
feed racks or bars D and will permit six units
of movement of any one of the said racks or
bars. Ifor example, if the digit-key, which
is marked ‘67 and indicates that many units
of movement, is depressed, as just described,
then the depression of the key 0%, which indi-
cates units, will cause six units of movement
of the numeral or counting wheel which re-
cords units, while, on the other hand, if the
key 0%, which is marked ‘“thousands,” is de-
pressed the numeral or counting wheel whieh
records thousands will be given six units of
movement, and the sum of six thousand will
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thus be added on the indicator or register.
As a concrete example, suppose the sum of
€€959,7017 ig to be added or recorded on the
indicator or register. This will be accom-
plished as follows: First, strike the two-unit
digit-key and immediately thereafter strike
the feed-key indicating hundreds of thou-
sands; second, strike the digit-key indicating

five units and follow by striking the feed-key-

indicating tens of thousands; third, without
striking any of the digit-keys strike the feed-
key indicating thousands; fourth, strike the
digit-key indicating seven units and follow
by striking the feed-key indicating hundreds;
fifth, skip the feed-key indieating lens, and,
sixth, strike the digit-key indicating one unit,
and then follow by striking the feed-key in-
dicating units. As isevident, to register the
sum of €9,999,” for example, it wonld only
require that the feed-keys indicating thou-
sands, hundreds, tens, and units be struck in
sucecession without the use of any of the digit-
keys. Tostrike anyother succession of num-
bers—such, for example, as ““ 666”—it would
require, first, that the digit-key indicating
six units be struck and held down, while the
feed-keysindicatinghundreds,tens,and units
are struck in succession.

The stop blades or bars ' willnormally be
held down by the action of gravity. The dif-
ferential feed racks or bars b are normally
held retracted or thrown forward by any suit-
able spring devices—as, for example, by the
springs 0¥, connecting the inner ends of the
keys 6! to the bottom of the case 1.

From the foregoing it is thought to have
been conclusively shown that by my inven-
tion I have greatly simplified the construoe-
tion of calculating-machines of this general
character. For example, machines capable
of performing the work of which the machine
above described is capable, as hitherto con-
struected, would necessarily involve a bank of
keys of one hundred in number. In my ma-
chine above desceribed the work of one hun-
dred keys is accomplished by two banks, one
consisting of ten keys and the other of eight
keys or a total of eighteen keys. Of course
the number of feed-keys may be varied at will
according to the capacity of machine desired.
As is evident the addition of two more feed-
lzeys would have the same effect in inecreas-
ing the capacity of my machine above de-
seribed as would the addition of twenty keys
to an ordinary calenlating-machine involving
one hundred keys.

It is thought that the liability of accidents
in incorrectly striking the keys is reduced ap-
proximately in the ratic of one hundred to
eighteen. It will also be understood that all

of the problems in multiplication and divi-
sion capable of being performed on other add-

)

ing-machines may also be aceomplished by the
use of myimproved machine above deseribed.

It will be further understood that I do not
limit myself to the details of construction
above sef forth, but, on the contrary, that
many modifications may be made within the
broad scope of my invention.

What I claim, and desire to secure by Let-
ters Patent of the United States, is as fol-
lows:

1. he. combination with an indicator or
counter, of differential feeding mechanism
operating on the same, stop mechanism for
limiting the actions of said feeding mechan-
ism, and two banks or classes of depressible
finger -keys, one bank actuating said stop
mechanism,and the other actunating said feed-
ing mechanism.

2. The combination with the ratchet-like
numeral or counting wheels of the indicator
or register, of the corresponding series of re-
ciprocating ratchet-racks, the corresponding
series of key-levers and connections to said
racks, the series of stop blades or bars spaced
apart and working transversely into and out
of the paths of said racks, and the corre-
sponding series of digit-keys, for operating
said stop blades or bars, substantially as de-
seribed.

3. The combination with the ratchet-like
numeral or counting wheels of the indicator
or register, of the corresponding series of re-
ciprocating ratchet-racks adapted to move
vertically at their free ends, key mechanism
for reciprocating said racks, an eccentric stop
holding said racks to their work and permit-
ting them to rise on the return strokes, and
stops for variably intercepting said racks,
substantially as described.

4. The combination with the series of
ratchet-like numeral or counting wheels «, of
the corresponding series of reciproeating
racks b and key connections for reciprocating
the same, the eccentric bail §* and codperat-
ing stop b% and means for variably intercept-
ing said feed-racks, said parts operating sub-
stantially as deseribed.

5. The combination with the series of nu-
meral or counting wheels a, of the correspond-
ing series of reciprocating ratehet-racks D,
the corresponding series of keys b* with eon-
nections to said racks b, the series of verti-
cally-movable transversely-extended stop-
blades /' with depending stems f* /3, and the
digit-keys f* for operating said stop-blades
f1, substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM H. DAVIS.

Witnesses:

LiLLiaN C. ELMORE,
Ir. D. MERCHANT,
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