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Application ifled May 23,

To all whom it may concern.:

Be it known that I, Joszer W. MirLer, a
citizen of the TUnited States, rvesiding at
No. 120 South Third street, Harrisburg,

5 Pennsylvania, have invented new and us ful
Improvements in Computing-Machines, of
which the following is a specification.

The object of my invention is to provide
mechanism for computing devices, such as

10 addmg, subtracting, multiplying and divid-
ing machines, registers, counters, meters and
the like, that is simple, inexpensive and of
few parts yet efficient.

" To this end the mechanism is Hlustrated

15 in - the accompanying drawings and de-
‘seribed as follows:

Figure 1 is a top view w ith a portien of

the cover broken away. Fig. 2 is a sectional
view. . Fig. 8 1= a cross section illustrating
20 the turn to zero mechanism. Fig. 4 13 the
cperating rack for addition and subtraction.
Fig. 5 is the overating rack, reduced size,
for multiplic ation and division. Tig. 6is a
view: of the left hand side of one of Lim
25 wheels showing the transfer pnuon in nor-
‘mal position. I‘w‘ 7 is the right hand s’d“
viéw of a rw]ster irg wheel w ith the trans-
fer pinion in mesh Thevewith. Fig. 6 is &
view: of the right hand side of cne of the
30 registering wheels showing a modified con-

nection to 1 modified pinion. Fig. 9 is the

turn to zero shaft. Kig. 10 is a modified

form of turn to zero shaft. Fig. 1l is a

fr‘lgment(ny view of the left hand side of
85 the case showing how the turn to zerc shafh

is held in normal position.
. The mech‘mlsm is mounfed in a suitable
case.
1 indicates the bottom, 2 the right hmd
40 side, 8 the left-hand side, 4 the front end, 5
the back end and 6 the top of the case re-
spnctlvely 7 indicates slots in the top ends
of the case, 8 a»d 9 the sight lines or open-
ings for reading the m(hmtmn wheels re-
45 gpectively.

"The computing me(‘hf!m sm consists of a
series of like indicating or registering
wheels 10 loosely mounted on a tha ft 11
which has its bearings on the snm- of the
50 ¢age 2 and 3, and a series of like pinions
mounted on a parallel shaft 12, that gear
with the said indicating \"he(‘ls‘, and a se-
ries of like springs 13 to engage with said
pinions to aid in locating and “to hold the
58 indicating wheels 10 w ith one each of their
figures respectively at the sight opening.

.’l'

Specification of Letters Patent,

1IN
) q};t‘ J‘ﬁ'
1811, Serial Mo, 833,087,
Fach set of registering wheels 10 consists
of a disk L‘, mth the figures 0 L() 8 on ifs
o spur gear 15 of iw ie ‘h,
of a ('mhxm mt({x dia r. attached to its

{t“nf gear of one
ol ommetc to its
ed pin 127 m a
1 pinion consists

1'ight side and an in»‘
teoth 16, of o mumm
left HIJ(‘ and a

hole in the said ( Tach
of a gear 18 to mmh continucusly with the
spur gear 15 and o smaller gear 19 rigidly

attarh"& to it to be iqhn*uu(*wly uma%ﬂ

by lhe singte tpoth 16. The teeth of gear 19
of the pinion ave pr eferably made thin and

ﬂ at Ws‘!\ f‘m.u(mw faces and the single tooth

§ > shaped so that it will the more quickly
engage when %emu moved from 9 to 0, the
carrying over step and mmwmn the engage-
ment to the end or nearly so of said step or
i other uniil the teoth eleavs itzelf.
It is ."hni‘ this coustruetion per-
mits the ate in either direc-
tion thus addition and sub-
traction '

f:i

WO (.{‘

Lu
' 107
c P W ie fi& 10, the
the wheel of
gear 19 for

L are piac. d between fhe indi-

i gear 15 mo%hmo with
denomination and their
: - the single tooth 16 of
the wheel of 1 e¢ denomination where-
by the wheel of "ﬁﬂi er dencination 1s made
to move one step at each revolution or earry-
ing over period of the said wheel
dcnmnu avion.

The turn to zero mechanism consists of
the reveluble shaft 1t \"iﬁ\ a line of teeth
a0 cut in ity po*l}mm“ one tooth for sach
wheel I() this shaft has its bearings on ite
sides of the ease and 1n its Teft hand end is a
])m 21 which helds 16 1o novmal position by
being drawn into the slotfed 1)1‘1{0 22, om the
side of the cage, by the spiral spring
upon thiz shaft 11 (Fig "\ arve o oxely
mounted the series of wheels 10 with theit
spring pressed pins 17 u\hzm thereon, when
the shaft i in novmal position, and thh
are engaged by the teeth of mud ghaft
when the sh 't 1s shified =o that m teeth
are in the p pma whereby said
touﬂ ﬂok up to zero-the w heels
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‘the length of nine teeth and bent over

21

indicating wheels 25 and above them is a
sight cpening 9, In {he top of the case, for
reading the items as they appear respec-
tively. Tach wheel 27 conxists of a disk 20
with two sets of figures 0 o 9 half way
around in one divection and 0 to 9 half way
arcund in the other direction. to ond side of
ench digle a spur gesr 27 of twenty teetll is
secured, to correspond with the fAguves re-
spectively, a spiral spring 23 13 fastened to
ench wheel at 29 and secuyed to the bacle b
and a spring 30 is placed in aperative en-
gagement with the gear 27, a crank bar 81
common to all of the springs 30 is piveied
to the sides of the case to velease {he wheels
95 when held by the springs 30 in operated
position so that the springs 28 may draw
them back to normal position. Tn operation
these wheels 25 revolve teward the back of
the case when adding and toward the front
when subtracting.

The operating means in this construction
consists of a rack (Fig. 4) made of sheet
metal. The rack is cat down in the widdle
at a
right angle, the bent portion having nine
saw shaped teeth in line with the rack teeth
and the figures 9 to 1 stamped thercon at
the said 9 teeth respectively and the rafchet
teeth corresponding marked In reverse order
1 to 93 the said nine teeth including the next
tooth to number 1 ave used fov addition and
subtraction: the teeth at each end are tsed
to engage the item indicating spur gear 27,
This rack has a portion bent over at right
angles at each end s¢ that the rack will be
stopped by the bent parts striking the back
and front of the ease in addition and sub-
traction respeciively.

The rack (Fig. b) for multiplication and
division is made of a piece of sheet metal
with eighty two tecth, a tahle ig stamped
thereon, the table is a division of eighty
one tecth by vertical lines, whieh are num-
bered and marked on horizontal lines as fol-
lows —The first line connting from the bot-
tom up is the 9% line and hasg 9 divisions.
the first divisien is indicated by the figures
{ to 9 from ihe right hand end, the other
divisions in numerical order 2 to 9, this line
is indicated by 9% at its left end, the geeond
line is the 8's line indicated by & at both
ends and numerically divided into 9 spaces
from 1 to 9 vespectively, the Ts to 2° line
are indicated successively above each other
each being divided and marked into 9 divi-
sions; a pin 32 is secured to the rack which
constitutes the stop. When using this rack
o device without the item indicating wheels
06 is used or else these wheels aveshifted out
of engagement with the rack in any- well
known manner. §twill be observed that this
rack will, in use, pass through the slots 7
until arrested by the pin 32. To operate in
addition place the rack (¥ig. 4) with the

1,058,628

ratchet tooth bearing the figure of the num-
ber you want to add, as indicated by the saw
teeth, into engagement with the spur gear
15 of the wheel 10 of the denomination you
want to add and push it till the bend 33 on
its end striles the back of the case.
{yact place the rack tooth bearing the figure
of the number vou want to subtract mto
engagement with the spur gear 15 of the
wheel 10 of the denomination that you want
to subtract and pull it until the bend 34
rikes ihe front end of the case. Tt will be
observed that when placing the rack, Fig. 4,
into engagement with the wheels 10 that it
“will also engage the wheel 25 and move it as
many steps as it moves ‘the wheel 10 thus
“proving the cperation. The wheel 26 must

the push button 33 after-cach item has been
registered. To multiply say 357 by 52. run
your eye along the 5* line until it rests at 3,
place the tooth'indicated by the vertical line,
ab said 3 into engagement with the gear on
the thousands wheel and push it till the
pin 13 strikes the back of the case, then place
the 5X5 tooth on the hundreds wheel and
operate as before, then with the 5XT tooth
on the tens wheel operated upon you will get
the result of 50X3857 indicated; then with
the 2X3 teoth engage
ihen the 25 tooth the tens wheel, then the
937 tooth the units wheel and you will have

opening 8.

To perform division turn the case end for
end and operate the same as in multiplica-
ticn, mark down the number of each denomi-
nation as it is operated thus in dividing 7504
by § you would mark down 938 as the 9 in
the hundreds, 3 in the tens and 8 in the units
tively. »

Modifications may be made in construc-
tien from the hevein disclosed means with-
ont departing from the spirit and scope of
my invention henee I do not wish {o be lim-
ited to the details as set forth. _

Tlaving thus described my invention what
I elaim and desive to secure by Letters Pat-
ent, 18— '

1. In a computing machine and like de-
vices a series of like wheels having respec-
tively a full gear of a certain pitch diameter
on one side and an intermittent gear of one
tooth of a different pitch diameter on the
other side and a series of like differential
(ransfor ov earrying over pinions, said pin-
ions respectively meshing and engaging each

acent wheels therewith, the gear of

Uiwo adj

the whoel of higher denomination being in

mesh with the one end of the pinien and the
oear with one teoth of the wheel of next
Tower denomination in intermittent engage-
ment with ihe other end of said pinion
| whereby said single tooth drives the trans-

To sub-

the hundreds wheel, s

Jdenominations were manipulated, respec-

70
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80

always be veleased by the bar 31 through’
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the result of 52X237 indicated at the sight -
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fer gear intermittently in either direction,
substantially as deseribed and set forth.

2. In a’ computing machine. and like de-
vices a series of like wheels having respec-
tively a full gear of a certain pitch diameter
on their one side and an intermittent gear of

-one > shaped tooth of a different pitch di-

ameter on the other side and a series of like

- differenitial transfer or carrying over pin-

10

ions, said pinions respectively meshing ana

engaging each two. adjacent wheels there-

with, the gear of the wheel ~£ higher denomi-

- nation being in mesh with ¢..3 one.end of the

15

20

25

30

pinion having ‘suitable teeth and the geai
with one tooth of the wheel of next lower

denomination in intermittent engagement.

with the other end of said pinion having
flattened teeth whereby said single tooth
drives the transfer ‘gear intermittently in
either direction, substantially as described
and set forth. . : _

3. In a computing device and the like in
combination with a series of indicating
wheels each having a spring pressed pin

therein, a rotatable and laterally movable

shaft with a line of teeth cut in its periph-
ery, one tooth for each wheel revolubly

mounted thereon, said pins riding on the pe-.

riphery of the shaft when it is in normal
position and in the path of said teeth when
the shaft is shifted whereby the said wheels
are picked up respectively and turned to

zero, as described and set forth.

8

4. In a computing device a series of indi-
cating wheels, with a double set of figures
on their peripheries, being 0 to 9 one half
way around in one direction and 0 to 9 half
way around in the opposite direction, rev-
olubly mounted on a shaft, a spur gear at-
tached to the side of each, a returning and
lecating to zero spring, a spring pawl and a
release crank bar with push pin, substan-
tially as described and set forth.

5. Ifor a computing device a rack with the
middle portion cut down and bent at a right
angle with nine saw teeth on the edge of
said bent part and numbered 9 to 1 respec-
tively and nine of the ratchet teeth corre-
sponding therewith numbered reversely 1 to
9 as described and set forth. '

6. For a computing device a rack with a
pin attached, combined with the teeth nu-
merically divided into a scale by vertical
lines which are numbered and marked on
cross horizontal lines substantially as shown
and described and for the purpdse set forth.

7. In a computing device and the like a ro-
tatable and laterally movable shaft with a
line of teeth cut in its periphery, one tooth
for eéach wheel revolubly mounted thereon.

Witness my hand at Harrisburg, Pennsyl-
vania, this twenty second day of May 1911.

JOSEPH W. MILLER.

Witnesses:

Epwarp Prruan,
Lururr K. Burcer.
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