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This invention relates to an adding or cal-
culating machine. The principal object of
the invention is to provide a simple and inex-
pensive machine which can be put on the

5 market at a very small figure so as to permit
of its use in small stores and plants, and yet
be capable of accurately performing all addi-
tions, subtractions, multiplications and divi-
sions.

The invention involves the provision of
simple and accurate means for connecting up
any of the computing wheels to provide for
multiplication, for disconnecting the latter
mechanism on the turning down of the
15 handle to register the mathematical com-
pilation, and tor restoring all of the wheels
to the zero point whenever desired. Other
objects and advantages of the invention will
appear hereinafter. )

Reference is to be had to the accompanying
drawings in which

Fig. 1is a plan of a machine constructed in
accordance with this invention, partly broken
away, to show interior construction;

Fig. 2 is a similar front view of the same;

TFig. 8 is an end view of the parts within
the casing;

Fig. 4 15 a sectional view through the shaft
between any two of the discs, as for example,
30 on the line 4—4 of Fig. 1;
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Fig. 5 is a sectional view on the line 5—5 of -

Fig. 1 looking in the other direction;

Fig. 6 is a view of details of the invention
shown in the same position as in Fig. 3; and

Tig. 7 is a sectional view on the line 7—7 of
Fig. 6.

T have shown the machine as mounted on a
solid base 10 and having a cover 11 of a
lichter character, preferably, sheet metal.
40 TThig cover is provided with a row of prefer-
ably circular openings 12 and with a series
of parallel slots 13 and an end slot 14. These
slots 13 and 14 extend all the way from a
position adjacent to the openings-12 to near
the lower edge of the front of the casing. At
one side of each slot 13 are two series of digits,
one running from 1 to 9. The digits in the
other series are arranged in reverse order and
all the columns except the units are arranged
so that the sum of the adjacent numerals of
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the two series is 9, but in the units column it
1510 because the units column commences
with 1 instead of zero as the otheér columns
of the second series do.

The base 10 is provided with a pair of end
frames 15 which preferably are cast integral
with the base and which directly support all
the parts of the machine except the casing.
These end frames are provided with bearings
for the main longitudinal shaft 16. On this
shaft is keyed a zero setting handle 17 which
passes through the slot. 14 and is for the pur-
pose of turning this shaft. On the shaft 16
are loosely mounted a series of computing
wheels 20, each one of which is provided with
numerals. ,

These wheels 20 are provided with cylin-
drical flanges giving them the form of cyl-
inders on the exterior of which four series of
digits from 0 to 9 are located. Kach one of
them also is provided with two ratchet wheels
21 and 22 both fixedly connected with the
computing wheel and located radially inside
the flange thereon. The teeth of one extend
1 one direction and the teeth of the other in
the other direction. They are arranged so
that they have the same number of teeth and
they register with each other, also the number
of teeth is equal to the total number of digits
around the outside of the wheel.

Mounted at one side of each wheel is an
adding lever 25 (Fig. 6) free to swing on the

“shaft 16. On the lever 25 a finger rest 24 for

operating the whole lever is arranged rigidly.
This lever is provided with a pivoted pawl
26 adapted to engage the teeth on the ratchet
21. A spring 27 holds this pawl yieldingly
in contact with this ratchet wheel. On the le-
ver 25 1s pivoted. a throw-out finger lever 28
which can be pressed down conveniently at
the front. This presses up the rear end of
this lever which is shaped to engage under
the pawl 26 and draw it out from contact with
the ratchet wheel 21 so that the lever 25 can
be swung up or down without performing
any operation. It will remain out of contact
with the teeth as long as the front end of the
lever 28 is kept depressed at the front, but as
soon as it is released the lever will drop at the
rear by gravity and the spring 27 will force
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the pawl 26 back into position for engaging
these teeth.

On the lever 25 and directly opposite the
pawl 26 is a pawl 29 for engaging a tooth of
the ratchet 22 ina position:epposite the point
of engagement of the pawl 26.  This pawl

has a spring 30 for normally holding it hack

out of position for engaging the teeth and its
Tower end 31 projects outwardly into a posi-
tion in which it can be operated as will ap-
pear later for returning the levers 25 to noi-
mal position which simply prevents the
ratchet 21 from. spinning.

On the lever 25 near tlie finger rest 24 1s°a
multiplying lever 85. -This has a finger rest
36 normally arvanged at the same level as
the finger rest 24, as shown in Fig. 4, when
the machine is not being- used for multiply-
ing. When it is to be used for multiplying
this finger vest 3615 pushed down to the po-
sition-shown in Fig. 6, turning- the whole le-
ver-35.with 1% of course. This resultsin mov-
ing the oppesite end of the lever upwardly

to swing o pawl 87 and hold it Jecked in the
' position te which. it is moved. This pawl is
provided with a tooth 88 adapted, when in
the position shown in Fig. 6, to engage 1n one
of a series of nine notches 39 on a lever or
multiplying member 40 freely pivoted on
the shaft 16. _

The pawl: 37 is provided with a flag spring
41yielding sideways andhaving an ofiset end
49 pressing against the lever 35 and that le-

“yer is provided with a pointed projection 43

Leveled at its end in-a direction to permit it
to slip behind said projection 42 and there-
fore the pawl 87 is held in either of its ex-
{reme positions thereby. -These twe posi-
fions are shown in ¥igs. 4 and 6 In the
former the pawl 38 is held out of contact
with the teeth 39 and in Fig. 6.1t 1s held m
contact with thera. This multiplying mem-
her 40 is provided with a tail 44 which pro-
jects down to be-operated as will appeny

On the shaft 16 there ave keyed
collars 47 (Fig. 5) each having
jection 48 for supporting a lever
hieldh normaliy with its outer ex
the center us

outer end of this lever 49,
position as shown in-Fig. 5,
oage any one of four pins 51 on the side of
the computing wheel opposite the ratchet

wheels. If there are four series of numerals .
5 or digits around the cizcumference of the dise, -

“there are four pins. The number of. pins
equals the number of series of digits.
-~ As the collars 47 are positively k
the shaft it will be obvicus that whe:
63 handle 17is swung threugh a complete «
that is a quarter civcle, which is as far as 1%
can'go, any of the wheels which 1

have been ro-

tated out of normal position in the operation
ot 'the machine will'be restored to normsal or

zero position by the operation of the corre-

‘mal- position.
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sponding lever 49 picking up one of the pins
51 and carrying it around to a certain point.
Of course when they go in the opposite direc-
tion they pass over the pins without having
any action on them. )

Along the frout of the machine is a shatt

54 parallel with the shaft 16 and having a

finger piece 55 for operating it, and an arm
56 and -spring 57 for holding it back in nox-
On this shatt are fixed two
collars 58 with locse collars 65 between: them.

‘On these collars 58 is a longitudinal bar 59

having arms 60 projecting therefrom in po-

“sition to engage plates-61 on the levers 35 and

restore said levers to the normal position

-shown in Fig. 4. This is done when the arms

25 swing around until the plates 61 engage
the projections 60 and turn the levers 85 from
the position shown in Fig. 6 to that shown

in Fig. 4. This is done to complete the action 8

of the multiplication as will appear.

On each loose collar 65 is an arm 62 hav-
ing a roller 63 engaging the ratchet wheel 21
for yieldingly holding the computing wheels
90 against accidental rotation. Springs 64
hold these rolls up in contact with the ratchet
wheels. These rolls being -engaged by the
ratchet wheels will move out and in as the
computing wheels are rotated.

At the back of the machine there is a third
parallel shaft 66 provided with an operating
handle 67 extending outside the casing. On
this shaft at its ends just inside the casing

there are two arms 68 held up by springs 69,
70 with

and connected at their ends by hinls
a pair of levers 71 freely pivoted on the shait
16. These levers.extend down toward the bot-
tom of the machine and they are connected by
rod 72 across the bottom. This rod is adapt-

ed to engage the projecting ends 81 of the 1

pawls 29 and force these pawls positively
against the teeth of the wheels 22. - As. the
rod 72 is swung through a quarter circle at

each depression of the handle 67 it will turn

all the levers 25 that have been turned out
of normal position clear around to their nor-
mal position in which the finger rests are lo-
cated in horizontal alignment at the front of

Q
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the machine. On its return stroke the rod 72--

engages all the tails 44 that have been dis-

placed and restores them to the zero position.

This is used in multiplication.

Transfer mechanism

Pivotally connected with one of the arms

68 is a link 75 (Fig: 8) which is conneeted
with an arm 76 loose on a stud 77 neéar the
top of the machine at-the right hand end. At

the same point the arm 76 is provided with:
a spring latch. 78 adapted to engage a ratchet 1%
wheel 79 having the same number of teeth

as the number of series of numerals on the
computing wheels, that is four, in the form
shown above. '

The operation of the handle 67 down and
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back will on its backward motion turn the
wheel 79 a quarter of a revolution. On this
wheel is fixed a gear 80 meshing with a gear
81 on a longitudinal shaft 82. Therefore this
shaft also 1s rotated. The gear 80 is twice
the size of the gear 81 so that the shaft 82
will rotate a half revolution.

On this shaft 82 at the other end is a gear
83 (Figs. 1 and 4) meshing with and operat-
Ing a gear 84 on a shaft 85. As the ratio be-
tween the last two gears is the same as that
between the gears 80 and 81 the motion is
multiplied again and the shaft 85 will ro-
tate through a complete revolution. On its
end near the operating handle the shaft 85 is
provided with a stop wheel 86 (Fig. 3) hav-
ing a single tooth thereon. A pawl 87 is piv-
oted at a convenient point and pressed by a
spring 88 into contact with the surface of the
wheel 86. On the pawl is a projection 89
which is engaged by the arm 68 at that end
when it is pushed down to its lowest limit so
as to pull the pawl out of contact with the
wheel 86 and release the same so that it can

‘be rotated through a complete revolution as

stated. Before it finishes a revolution by the
lifting of the lever 67 the pawl comes back
to stop it exactly in the desired position.
This shaft 85 is provided with a series of
radial pins 90, one for each of the computing
wheels except the units one. As this shaft
rotates a complete revolution for each opera-
tion of the handle 67, each of these pins will
go around a whole revolution at each opera-
tion. They are arranged at different angles
so as to be staggered and not operate all at
the same time, but each one of them, when it
comes around to the top, engages an arm 100,
which is pivoted on a longitudinal rod or
shaft 101, and lifts it.. To this arm 100 is
pivoted a spring-pressed pawl 102 adapted
to engage one of the teeth of the ratchet 21.

Therefore if it is in engagement with the-

ratchet that wheel 20 will be rotated one space
when the handle 67 is depressed and restored.
This carries one.

On each of the wheels 20 at the side op-
posite the ratchet wheels, there are four pins
105 (Figs. 1,4 and 5) near the circumference.
The number four is chosen because there are
four sets of numerals arcund the disc. As
any one of these pins comes around it will
engage the rear side of a projection 106 on a
trip pawl 107. These pawls are freely and
individually pivoted on a fixed longitudinal
rod 108 and each is pulled back by a spring
109. Pawls 107 have bent-over edges engag-
ing a pin on the levers 102 to lift them. When
these pawls 107 are swung up the ends of the
corresponding pawls 102 will engage in the
ratchet wheels 21 the particular ratchet 21,
being on the wheel 20 which is to the left of
the one whose pin 105 has just actuated 107.
Now the next complete rotation of the shaft

3

85 will lift each arm 100 and certain of the
ratchet wheels will be advanced one step.
This is for the purpose of carrying one into
the next column.

Each of the pawls 107 is provided with a
projection 110 normally holding up a piv-
oted latch arm 111 which is held down by
a spring (not shown) and has two teeth
112 (Fig. 5) at its outer end, either one of
which is adapted to rest on the projection
110.- When a pin 105 engages the projection
106 and moves the pawl 102 into operative
position, the projection 110 is swung out of
the first tooth 112 into the second one, thus
lowering the arm 111 and locking the pawl
107 up out of reach of the pins 105. These
arms 111 are located directly over the arms
100 and adapted to be raised by them when
the pins actuate the latter. This restoves

the arms 111 individually to operative posi-  ;

tion in the first tooth 112—after they have
operated to carry one. It is to be noted also
that when the handle 17 is operated, a pro-
jection 115 on its hub pushes a rod 116 coii-

nected with an arm 117 on a longitudinal -

shaft 118. On this shaft are fixed a series
of blocks 119 so that they swing with it ane
raise the arms 111 and allow the springs 109
to pull the pawls 107 back down into normal

position. This is an additional positive safe-- 03

ty device for ensuring the restoring of the
carrying mechanism to normal position.

Operation

In order to add, the numbers to be added ::

are set up on the machine by moving up the
several finger rests 24 to the necessary points.
If, for example, the number indicated in

Fig. 1 is the first one to be added, the fourth
finger is set up to 7, the fifth one to 4 and the

sixth one to 2. In setting them up it is not
necessary to do anything except to move
them up to the desired point and let go of

them. If it so happens that one of them is.
accidentally set too high the lever 28 can be -,

depressed and the whole lever 25 can then
be moved back. It cannot be moved back at
any other time without interfering with the
setting of the device.

Now with the parts in this positidn the op-v -

As it

erating handle 67 is turned down.
starts down it operates the rod 72 to engage
the pawls 29 and brings the lever set at the
highest number down enough spaces to bring
it even with the next one and then carries
those two along and finally all of them down
to horizontal position. This turns the com-
puting wheels that have been actuated
arotind the proper number of spaces to regis-

‘ter the number 7420 in the openings 12. ::

They will necessarily turn just the richt
spaces to register the desived numbers. Ig-
noring the first three wheels the parts are
now in the position shown in Fig. 1. Now

the next number in the column of figures is It

-
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instead of the principal numerals which are
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set up in the same way and the machine op-
erated as stated. The sum of the several
nuibers witl always appear in- the open-
mngs 12.

When it is necessary to carry one this is
done automatically by the action of the pins
105, one-of which 1s placed in proper relation
to the computing wheel to operate the corre-
sponding pawl 107 aud consequently set the

pawl 102 into contact with the next ratchet

wheel 21. This does not operate that wheel,
though at that time. That wheel can be
turned later without interfering with the
carrying of the one but when all the numbers
are set up and registered the handle 67 1s
operated in the same way as above stated,
and has all the actions above stated, but in
addition the ratchet wheel 79 is actuated and
consequently the shaft 85 is turned around a
complete revolution when the handle 67 is
raised. Adl the pins 90 cn the shafé 85 ac-
tuate all- the arms 100. These all act idly
except those whose pawls 102 have been
pushed down into contact with their respec-
tive ratchet wheels 21 by the action of pins
105 and pawls 107. In those cases the rais-
ing of the arms 100 will push the correspond-
ing ratchet wheels 21 around one space and
add one to that column of figures. This
leaves these particular pawls 102 in contact
with the ratchet wheels. They are held there
by the arm 111 and one of its teeth 112. To
restore these parts to the position shown in
Fig. 4 upward motion of the arm 100 just
described raises the arm 111 so that the lower
tooth instead of -the upper tooth 112 co-acts
with the projection 110 on the pawl 107.

This lets the pawl back into the position

shown in Fig. 4. This also restores the pro-
jection 106 on that pawl to a position in the
path of the pins 105 so that they can actuate
it it required the next time around.

For the purpose of subtracting the minu-
end is set up on the machine the same way
as described above and then the subtrahend
is seb up on the machine by the use of the
winall numerals at the vight of each column
wsed for addition, multiplication, ete.  All
the levers 25 at the left of the number to be
subtracted are.set up to the tep or the zeros
of their respective columns. Then the ma-
chine is operated in the same way and the
result produced is the remainder left from
this subtraciion. Of course this is really a
process of addition in which a comple-
t

mentary number is added instead of the real.

number being subtracted.

Tor the purpose of multiplication the mul-
tiplicand is set up on the-machine in the usual
way but the several finger rests 36 on all the
levers 25 that have been moved are set down
into the position shown in Fig. 6. This
brings their respective teeth 38 into one of
the notches 39 of each multiplying lever 49.

“ated five times.
95 to the lever 40-so.that each time the handle

g
back ¢
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Now the machine is operated by the handle 67
to.perform the multiplieation. ¥f the num-
ber is to be multiplied by 5-this lever is oper-
Fhe tooth 38 locks thelever

67 is operated the machine sets itself back to
its -erigimal position and each of the: com-
puting wheels is turned: five times, each time a
distance representing the multiplicand. - The
carrying is done in the same way as in adei-
tion, of course, and the resultis equally accu-
rate.. Justbefore the fifth or last metion of
the handle 67 the operator presses down. on
the finger rest 55 and holds it down untik the
handle 67 is lowered. The result of this is
that the projections 60 are located by this ac-
tion in such position as to engage the-projec-
tions $1-onthe levers 35 and force these levers
o the position shown in Fig. 4 and: with-
- all the teeth 88 drom the. toothed mem-
This: sets the'machine
ack to normal position ready for any otler
operation. Itistobenoted that whereverthe
multiplying levers are moved by the action of
the levers 25 the tails 44 are in o position to
be engaged by the rod 72 and brought back
4 each operation of the

to zero posikion .at
handle.67. ,
T4 will be seen: that this machine, while not

capable of operation with exactly the same oz

4

speed: as some-of the more complicated: ma-
chines, is very much simpler and less expen-
sive. It involves comparatively few parts
and these parts everarranged compactly. The

machine 1s designed not to be used. by the 1

largest plants but o cecupy a field in which
there is a demand for calculating machines
but in which the ¢ost of the-ordinary machines
is too: great to. warrant their purchase. In
stores and small plants this machineis a very
practical one for performing; all the desired
calculating operations.

Although I have illustrated and. described
only a single form of the invention, I am
aware of the fact that modifications can be
made therein by any person skilled in the art
without departing from the scope of the in-
vention as expressed in the claims. There-
tore T do not wish to be limited. to all the de-

tails of construction herein shown -and. de-

seribed but what I do-claim is:—

1. Tn'an adding machine, the combination
of a computing. wheel loosely mounted and
having a series of digits arranged in order at
its circumference, a ratehiet wheel fixed to said
compting wheel, a lever pivoted adjacent to
the computing wheel having a pawl for en-
gagement with the teeth of a ratchet wheel,
and a throw-out lever pivoted on said lever
and having means for holding the pawl out.of
operative position so that the first named
lever can bé moved without setting the
machine. - )

PQ. Inan ’P},‘dding machine, the combination
of & computing wheel, a ratchet wheel fixed to..
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said computing wheel, a lever pivoted adja-
cent to the computing wheel, a spring-pressed
pawl for engagement with the teeth of the
ratchet wheel, and a throw-out lever pivoted
on said lever and having a projection for en-
gaging the pawl to hold it out of operative
position. the spring of the pawl being ar-
ranged {o force the pawl and the throw-out
Jever back into position for the pawl to en-
age the ratchet.

3. In au adding machine, the combination
of a computing wheel, a ratchet wheel fixed to
said computing wheel, a lever pivoted adja-
cent to the computing wheel, a spring-pressed
pawl for engagement with the teeth of the
ratchet wheel, and a lever pivoted on said
lever and having means for holding the pawl
out of operative position, the first named
lever having a finger piece on the end for
operating the sanfe and the last named lever
having a finger piece above the corresponding
first named finger piece and adjacent to it.

4. In an adding machine, the combination
with a main shaft, of a computing wheel

(re) o a
o

. mounted loosely on said shaft, a ratchet wheel
fixed to said computing wheel, a lever loosely

pivoted on said shaft, and having a spring-
pressed pawl thereon for engaging the teeth
of a ratchet wheel, another pawl mounted
on said lever, a second ratchet wheel fixed to
said computing wheel in which the last named
pawl is adapted to engage, a spring for nor-
mally holding the last named pawl out of
engagement with its ratchet wheel, and means
for engaging the end of the last named pawl
and moving it into contact with its ratchet
wheel and preventing the wheel from rotat-
ing too far. :

5. In an adding machine, the combination
of a freely rotatable computing wheel, hav-
ing a rotchet wheel rotatable therewith,
means for setting the machine and turning
the ratchet wheel to register the number of
spaces through which it turns, a lever, a rod
connected with said lever to swing about the
same center as the computing wheel, a swing-
ing lever for said wheel pivoted on the same
axis, a pawl mounted on said lever for said
ratchet wheel, said pawl having a projection
extending out in a position to be operated
by said rod when the lever is depressed to
swing said pawl into engagement with its
ratchet and prevent the computing wheel
from turning too far by its momentum, and
yielding sneans for normally holding said
pawl out of engagement with its ratchet.

6. In a calculating machine, the combina-
tion with a main shaft, a computing wheel

loosely mounted thereon and a corresponding -

finger lever for turning the wheel independ-

ently of the shaft, of an operating handle, a-

lever pivoted on said shaft, means connected
with said handle for turning said lever when
the handle is depressed, a rod extending
across the machine under said wheel and sup-

5

ported at its end by said lever for operating
the wheel to turn it in accordance with its
setting by the operating handle, and a multi-
plying attachment for the wheel having a
tail projecting in the path of said rod to be
cperated thereby for multiplying purposes.

7. In a mmltiplying machine, the combina-
tion with a -computing wheel, means con-
nected with the wheel for performing an add-
ing opevation and an operating handie hav-
ing means connected with said adding means
for operating it, of a multiplying toothed
member oscillotable on the axis of said wheel,
an adding lever for cooperation with the com-
puting wheel to determine the multiplicand,
and a pawl on said adding lever for engaging
one of the teeth of the multiplying member,
said adding lever being constructed to oper-
ate said paw] and hold the pawl in contact
with the multiplying member, whereby when
the operating handle is operated it will turn
the computing wheel the required distance
cach time without change in the setting of the
machine and perform the multiplying opera-
tion. , :

8. In a multiplying machine, the combina-
tion with a main shaft, a computing wheel

loosely mounted thereon, an operating han--

dle having means connected with said adding
means for operating it, and an adding mecha-

nism comprising a rod oscillatable about the -

circumference of the computing wheel and
operated by the operating handle, of a
toothed multiplying member loosely mounted
on said shaft, an adding lever for cooperation

70
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with the computing wheel to set up the num- ™

ber to be multiplied, a multiplying lever on
the adding lever, and a pawl on the adding
lever for engaging one of the teeth of the
multiplying member, said adding lever being

193

constructed to operate said pawl and hold the -

pawl in contact with the member until re-
leased, the multiplying member having a
projection located in the path of said rod,
whereby the multiplying member will be

[
i
o

turned back to its original position at each -~

operation of the operating handle.

9. In a multiplying machine, the combina-
tion with a main shaft, a computing wheel
Joosely mounted thereon, a multiplying lever,

and an operating handle having means con- -

nected with said multiplying lever for op-
erating it, of a multiplying ratchet loosely
mounted on said shaft, said ratchet being
composed of nine teeth, an adding lever for
cooperation with the computing wheel to set
up the amount to be multiplied, and a pawl
on the adding lever having a tooth for engag-
ing one of the teeth of the multiplying ratch-
et, said multiplying lever being construct-
ed to operate said pawl and hold the pawl in
contact with the ratchet until released, and
a spring, and the multiplying lever having
a projection cooperating with the spring

to hold the multiplying lever in either its op-

128
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erative or inoperative position against being
displaced by accident. _
10. In a multiplying machine, the combi-
nation with a computing wheel, and an oper-
5 ating handle, of a multiplying ratchet having
a projection tail, an adding lever for cooper-
ation with the computing wheel, a multiply-
ing lever on the adding lever, a pawl on the
adding lever having a tooth for engaging one
10 of the teeth of the multiplying ratchet, a
shaft, two levers pivoted thereon and a rod
carried by said arms and adapted to be moved
to two positions in one of which it is in the
path of the tail of said multiplying ratchet
15 and will turn the multiplying ratchet back to
neutral position.
11. In a multiplying machine, the combi-
‘nation with a computing wheel, and an op-
erating handle, of a multiplying ratchet hav-
20 ing @ projecting tail, an adding lever for co-
operation with the computing wheel, a pawl
on said adding lever having a tooth for en-
gaging one of the teeth of the multiplying
ratchet, a shaft, two levers pivoted on the
25 shaft, and a rod carried by said arms and
adapted to be moved to two positions in one
of which it is in the path of the tail of said
maultiplying ratchet and will turn the multi-
plying ratehet back to neutral position, and
30 also will turn the adding lever back to neu-
tral position. ‘ o o
In testimony whereof I have hereunto af-
fixed my signature. IR

LAURTTS M. NIELSEN.
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