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To all whom 1t may concern:

Be it known that I, ApoLr THORVALD MoE,
mechanician, citizen of the Kingdom of Nor-
way, residing at Maridalsveien 6, Christi-
ania, Norway, have invented a new and use-
ful Improvement in Calculating-Machines;
and I do hereby declare the following to be
a full, clear, and exact description of the
same.

My present invention has for its object
to provide a calculating machine, in which
the digit keys may affect the adding mecha—
nism th simultaneous depression.

The invention is illustrated in the accom-
panying drawings, in which:—

Figure 1 is a part of a vertical longitudi-
nal section on the line I—I in Fig. 2. Fig.
2 is a corresponding plan view, partly in
section. Fig. 3 shows a part of the adding
mechanism seen from the rear and repre-
senting egsentially a section on the line
JI—IT in Fig. 1. Figs. 4 and 5 are respec-
tively a rear view and a side view of a
mechanism controlling the carrying and
shown in one position. Fig. 6 1s a cross
section on the line ITT—IIT in Fig. 5. Iig.
7 shows the said controlling mechanism in
anofher position, the said Figs. 4-7 being
drawn to a larger scale. Fig. 8 is a longi-
tudinal section of the machine on the line
IV—IV in Fig. 2 and showing to a smaller
scale the several main mechanisms of the
machine. Fig. 9 is a longitudinal section
through the key bank of the machine.

T first shall describe the key bank shown
in Ilig. 9. Tach adding or total wheel 26
is fed forward by a vack 35 connected with
a bar or rail 1 extending forwardly side by
side of its appertalmng key row. The bar
1 is movable longitudinally between guiding
pins 2 and 8 and is provided with nine pins
4. Cmrespondlnﬂly to each of these pins
is a key 5, and these keys are in turn pro-
vided with inclined slots 6 for each pin 4.
When therefore a key is depressed, the slot
forces its pin 4 and consequently the whole
bar 1 to the right through a distance corre-
sponding to the degree of inclination of the
key slot 6. As 111 keys of the same row
have slots of different degree of inclination,
the latter being least for the “17- key and
inereasing umformly stepwise until the
“9 7 key, the bar 1 is moved to the right
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just a distance corresponding to the digit,
which the depressed key represents. Iach
key, moreover, is provided with an inclined
face 7, which through the medium of pins
8 moves to the left a bar 9 which ad-
justs the mechanism effecting the carrying.
Finally each key has a hook 10 which when
the key is depressed, projects beneath a pin
11 fixed on a movable bar 12. The keys are
guided by pins 18 and 14 and are pulled
upward by springs 19. Springs 15 and 16
tend to pull the bars 1 to 12 respectively to
the left, and a spring 17 tends to hold the
bar 9 toward the right. When a key 5
depressed, its slot 6 forces the pin 4 in ques—
tion a corresponding distance to the right
oppositely the action of the spring 15, where-
by the other pins 4 of the same roW move
beneath noses 18 provided on the respective
keys, whereby the latter are barred and can-
not be depressed. At the same time the
carrying adjustment key 9 is moved to the
left opposing the action of the spring 17
and the nose 10 of the key passes beneath
the pin 11, the latter then instantly snaps
back under the influence of the spring 16.
The depressed key now is locked 1n its de-
pressed position and at the same time the
other keys of the same row are barred. As
soon as the operator has assured himself of
the correct keys having been depressed, he
releases all the bars 12, whereby the de-
pressed keys snap up again, and at the same
time the springs 15 pull the bars 1 back and
thereby feed forward the total wheels
through the medium of a mechanism here-
inafter described. The simultaneous releas-
ing of all the bars 12 is effected by the de-
pression of a special key 20 connected by
the arm 21 with a cross plate 22 located at
the front end of the machine. Said plate
is pivoted at 23 and its edge projects be-
hind noses 24 on the forward ends of the
bars 12, so that all the bars 12 are moved
oppositely the spring action to the right
and release the depressed keys. If the ma-
chine is to be used for multiplication, the
locking bars 12 preferably are placed out of
action. This latter is effected bv depressing
the key 20 and locking the same in depressed
position by turning up the hook or catch 25.
Now I shall describe the adding mecha-
nism, which forms the most important part
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’of the invention and is shown in the Ifigs.

1 to 7. The adding or total wheels 26 ave
turnable on a common fixed cross shaft 27
and are in well known manner provided
with a definite number (for instance 40) of
pins 28. The four arms 29 of each tetal
wheel has each a projection or finger 30.
The pins 28 are arranged in a circle and
acted upon from inside by pawl 31 turn-
able on the end of an arm 82. The pawl
31 is by a spring 36 pulled into engagement
with the pins 28. The arms 32 arve likewise
lcose upon the shaft 27 and connected with
a hub 33 (Fig. 6) carrying a row of teeth
34 engaged by a rack 35 formed on the left
end of the bar 1 appertaining to the total
wheel 26 in question. At the front side of
each total wheel 26 a detent 37 engages the
pins 28 from the outside. Said detent turns
on one of the guide pins 2 and is by a spring
38 pulled into engagement with the pins
28 (Iigs. 1 and ‘7). It now is seen, that
when a key 5 is depressed and the bar 1
with rack 35 in question is moved to the
right, the rack turns its arm 32 upward in
clockirise direction. During this movement
the pawl 81 snaps over a number of pins 28
corresponding to the value or digit of the
depressed key 5, the total wheel 26 being
held fast by ‘its detent 37. When then the
key 5 is released and snaps up, the spring
15 pulls back the bar 1 to the left, wwhereby
the arm 32 is turned back to its resting posi-
tion. During this movement the pawl 31
takes with it the wheel 26 through the pre-
determined number of steps, while pins 28
snap forward beneath the detent 37.

The proper mechanism effecting the car-
rving consists for each total wheel in a car-
rying pawl 39 (Figs. 1 and 3) pivoted at 40
and turning crosswise of the machine, and
further a spring-acted controlling pawl 41
codperating with the carrving pawl. The
carryving pawl 89 has a lateral tooth 42 (Fig.
43, which by the pawl spring 43 (Fig. 3)
tends to move in the direction toward the
wheel 26 i1 such a manner, that the tooth 42
1s beneath an offset 44 (Figs. 5 and 7) form-
ed on the feeding pawl 31. The parts now
take up the normal position shown in Fig. 1
and at A in Fig. 3. When now the pawl 39 is
moved laterally away from the wheel 26, sc
that the tooth 42 releases the offset 44 of the
feeding pawl 31, the spring 15 (Fig. 9)
throngh the parts 1, 35, 34, 32, 31 and 28
feeds forward the total wheel 26 one extra
step until the offset 44 of the pawl 31 stops
against a fixed projection 45 attached to the
plate 46 carrying the carrying pawl39. The
parts then fake up the position shown in
Fig. 5 and at B in Fig. 3. This releasing of
the pawl 39 now takes place by the turning
of the next lower total wheel just the in-
stant, in which the latter wheel turns from
the step position in which the digit “97 is

1,011,073

seen through the opening 47 (Fig. 1), to the
next step position, in which the digit “07”
is seen through said opening. During the
movement between these two positions one
finger 30 of the wheel 26 will meet and slide
past an upwardly inclined - projection 48
formed at the side of the carrying pawl 39.
Thus as soon as one of the total wheels 26
passes from “ 97 to “07 the carrying pawl
39 of the next higher total wheel 15 re-
leased. The latter pawl is caught in re-
leased position by the controlling pawl 41,
which by the action of its spring snaps up
at the side of the offset 49 of the carrying
pawl, whereby the parts take up the posi-
tion shown at C in Fig. 3. If now the pawl
31 still effects its normal feeding movement
downwardly and thus has not yet (as shown
at C in Fig. 3) come to its resting position
the pawl 39 is temporarily held in released
position, and when the pawl 31 the next in-
stant reaches ifs resting position, it sim-
ply will continue past the tooth 42, until it
arrives to the position of Fig. 5 in which
the total wheel in question has been moved
forward one extra step. During the last
part of the extra-step movement ( carrying
movement) the arm 32 meets a side nose 50
of the controlling pawl 41, which is hereby
released from the offset 49, and the pawl 29
acted upon by its spring 43 now snaps for-
ward in close engagement with the side face
of the feeding pawl 81 as shown in Fig. 4.
When the depressed keys 5 have been ve-
leased, therefore some of the feeding arms
32 take up their resting position (Fig. 1)
and the others have been fed forward an
extra step so as to take up the positign of
Fig. 5. However, in order that the de-
ser 1bed carrying mechanisin, when a key 5
then is deple«sed may again be able to ef-
fect eventual c%nvma, necessarily all of the
feeding arms 82 not appertaining to the said
key and taking up the extra position of Fig.
5, ‘must be tmned up into resting p(mtmn,
before the key 5 is lecked by the pin 11, be-
cause the arms 32 only in the resting 1)(\51—
tion can receive and effect the carrying.
This adjustment of the arms 32 is effected
by the bar 9, which by the depl ession of any
key 5 of its row is moved to the left by
means of the inclined face 7. The bar 9
transmits its movement te an arm 51 (Figs.
1, 5 and 6) and through the latter to a nose
52 on an arm 53 integral with the arm 32.
The movement of the bar 9 is so sized, that
it imparts to its arm 32 just an upward
turning corresponding to cne step, so that
the arm goes up into resting position. But
as the arm 51 15 rigidly fixed on a shaft 54
together with similar arms ”)1 one for each
of the other feeding arms 32, the movement
from a single bar 9 (and thus from a single
key 5) is Fransmitted through these arms

51 simultaneously to all the “other feeding 1:
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arms 32 taking up the extra position of Fig.
5. By this movement of the arms 32 up to
resting position a small space i1s formed at
the lett hand side of each pin 4 between the
same and the active wall of the slot 6 (see | ¢
Figs. 1 and 9). On the other hand, when all
keys 5 are in released (uppermost) position,
there must be present such a space between
the noses 53 and the arms 51, that the feed-
ing arms 32 are free to move down to the
position of Fig. 5, when a carrying shall be
effected.

In order to better understand the carry-
ing mechanism, I shall now describe its
complete operation by way ot an example.
If through the opening 47 is seen for in-
stance the number 957 and if to this number
for instance the number 245 shall be added,

then I depress simultaneously or succcsswely
the “5”-key in the units row, the “4”-key
in thc tens-row and the “27 key in the hun-
dreds-row. All the depressed Lkeys are
locked by the pins 11 and at the same time
the other keys in the operated rows are
barred. The feeding arms 32 acted upon
from the three depressed keys are turned up-
ward respectively 5, 4 and 2 steps from
their resting position. The other feeding
arms 32 are brought up to resting posmon
ready for receiving eventual carrying, their
carrying pawl teeth 42 projecting beneath
the offsets 44 on the pawls 31. When now
the key 20 is operated and the depressed
keys 5 are thereby released, their feeding
arms 32 simultaneously are turned down to-
ward resting position. Presuming first that
all feedmd arms 32 move downward with
the same mnoular velocity, the hundreds-arm
32 first is turned 2 steps, whereby the hun-
dreds - wheel 26 passes from “97” to “1.”
One finger 30 of the said wheel therefore
slides over the inclined nose 48 of the thou-
sands-pawl 39, which is released and the
feeding arm 32 of the thousands-wheel re-
celves the carrying, 4. e. the wheel turns one
step and adjusts the digit “1” in the open-
ing 47. Also the hundreds wheel is turned
from “97” two steps and presents the digit
“17” in the opening. Then the tens-arm 32
arrives to resting position, and the tens-
wheel presents the digit 5-4+4=“9" in the
epening 47. Finally the units-arm 32 com-
pletes its movement, whereby the units-
wheel is fed forward 5 steps from “7” to
“9.” However, when the wheel during this
movement passes from “9” to “0,” one of
its fingers 30 releases the carrying pawl 39
of the tens-wheel the latter thereby being
turned one extra step from “9” to “0,” but
during this latter movement one ﬁnorer 30
of the tens-wheel in turn releases the carry-
ing pawl 39 of the hundreds-wheel, so that
this wheel also is turned one extra step from
“17 to “2.” The adding now is completed
and the number 1202 (957-4245) is seen in

3

the opening. However, if for instance the
units feeding arm 82 moves so quickly to
resting position, that it during the passage
of its wheel from “97 to “07 releases the
carrying pawl 39 of the tens-wheel, before
the tens-feeding-arm has arrived the resting
position, the tens-carrying-paw! 39 is tem-
porarily held in released position by its con-
trolling pawl 41, which snaps up at the side
of the offset 49. When then the tens-arm
32 arrives at resting position, it continues
directly to the extra position (Fig. 5), <. e.
it receives the carrying and ﬁnaﬂy releases
also its controlling pawl 41 (Figs. 4 and
3, B).

From the above is understcod, that the
carrying always must be correctly translated
independently of the mutual positions and
the moving velocities of the feeding arms 32.

Finally I shall describe the action of the
zero-adjustment mechanism. The same is
shown in Figs. 1, 2, 8 and 9. The zero-ad-
justment is effected by turning the arm 55
in the direction of the arrow 56. By this
turning, which takes place about the pin 57
against the action of the spring 58, the pin
59 of the arm 55 slides along the curved
path or edge 60 of the arm 62 to the point
61, Whexeby the said arm 62 is moved to-
Gethel with the shaft 68 and all arms 64 at-
tached thereto. The pins 65 (Figs. 1 and 2)
of the arms 64 strike offsets 66 on the rack
bars 1, so. that the feeding arms 32 are
turned’ up through ten steps. The detents
37, however, would prevent a backward
movement of the total wheels. Therefore
these detents must be released, before the
arm 55 is turned. This releasing is effected
by depression of the key 67 (Ifig. 8), where-
by the arm 68 on the shaft 69 turns all
arms 70 toward the counter arms of the
pawls 37 and releases the pawls 87. By the
turning of the arm 55 therefore all feeding
arms 52 take with them their wheels 26 by
the friction of the pawls 81 against the pins
28. However, as soon as one " of the fingers
30 of the several wheels 26 meets the under
face of the inclined nose 48 of the carrying
pawl 39, each wheel is stopped n zero-posi-
tion. When the arm 55 is turned to the
dotted position, the key 67 is released and
the parts 55, 62 and 64 are pulled back into
normal position by the springs 58 and 71
As the arm 55 must be barred, when one of
the keys 5 is in depressed position, the shaft
54, which always from the bar 9 in question
thr ough its arm 51 is turned by the depres-
smn of a key, 1s provided with a lateral arm

the end portion 73 of swhich moves up
behmd the pin 59 of the arm 55 as shown in
Fig. 9, so that the arm 55 is barred, as long
as one or more keys 5 are depressed, but is
released (Iig. 8), when all keys are in up-
permost position.

Instead of arranging one spring 17 for
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each bar 9, one of the arms 51 may be acted
upon by a single spring 74 as shown in
g 1.
T M L2 -
faving now desceribed my invention, what
and desire to secure by Let-

(1
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ters Patent is:—

. In caleulating machines, the combina-
tion of means as keys to be del,ressed or op-
erated in accordance swith the number to be
added, feeding-pawls, means connecting the
kevs with said pawls so as to adjust the
same according to the value of the depressed
Leys, total-wheels, fed forward by the feed-
ing pawls during “their return movement to
resting position, C‘Il‘l}ln pawls arranged so
as to normally step the feeding pawls or
their connections in resting position, releas-
ing projections or fingers attached to each
tofal wheel so as to release the carrying
pawl of the next higher neighboring wheel
and cause the same to move one extra step
forward during the passage of the said total
wheel from “ 97 to “07 and a mechanism
arranged between each key and all feeding-
pawls or thelrr connections, sald mechanism
being o construeted, that i it by the depres-
sion of a key in any one of the key rows
moves all LhL feeding pwwlg of the other
rows which have received a previcus carry-
ing move: neni up into resting position re eady
for re celving o new carrying.

2. In C‘l]CUL“HlO mabhlne'\:, the combina-
ion of keys to be depressea or operated in
accordance with the number to be added,
feeding-pawls, means connecting the keys
with said p‘a‘x 15 so as to adjust the same
accordinﬁ‘ to the value of the depressed keys,
total-wheels, L'c‘d forward by the feeding-

Is arranged 50 as to normally stop the
ie'laing pas 15 or their connection in rest-
tien, releasing projections or fin-
gers ¢ Lm ed to each total-wheel so as to
1’eleak se the carrying pawl of the next higher
ne]ohbormo wicel and cause the same to
move one extra step forward during the
passage of ‘me said total-wheel from “97
to “Of’, a_ccentrolling pawl arranged for

each 11‘1’\‘11‘3 L)Awl and taking up “such a
/usdlop, tha t it mtchu the carrying pawl,
when the lat released and is'then itself
released by the tec(ung-pavl or its arm at
the end of the c&nyinw movement of th
ast-mentioned parts, and a mechanism ar-
ranged between each key and all feeding
pawls or their connections, said mechanism
be::m so constructed, that 1t by the depres-
sion of 2 v key in any one of the key rows
noves 91 he feed ma pawls of the other

ich have received a previous carry-
nt u p into resting position ready
receu'ing a new carrying.

3. In a calenlatimg machine, the combina-
tion of a plurality of keys pivoted arms op-
eratively connected with the keys and hav-
ing feeding pawls each carrying a special

p,- 1
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offset, total-wheels fed forward by the pawls
during their return movement into rvesting
position and arranged on the shaft of the
pivoted arms, carrying pawlsnormally snap-
pmo in beneath the said oilsets to stop the 7
feeding pawls in resting position, 1de‘mnﬂ
}10]601101}5 attached to each total wheel s
as to release the carrying pawl of the ne\t
111011“1 nf>1r>hoollnn wheel for enabling the
same to tale one extra st ep (carrying move- 7
ment) fixed pvoje\/.mn (4)) stopping the
offset and the feeding pawl at the comple-
tion of the carryving movement, and a mech-
anism so arr fmp;ul between each key and all
feeding-pawls, that by the depression of a
leey in any one of the key rows all the feed-
ing-pawls of the cther rows which have re-
ceived a previeus carrying movement are
moeved up into resting position.

4. In a caleulating machine, the combina-
tion of a number of keys, tm‘nnble arms op-
eratively connected with the keys and hav-
ing iegdmo pawls, each carr VmO‘ a special
off set total-wheels fed forward by the pawls
éurmg their return movement into resting
position and arvanged on the shaft of the
turnable arms, a carrying pawl, an oflset
(49) on the carrying pawl, a controlling
pawl (41) codperating th said offset (L())
to hold the carrying pm\l in veleased posi-
ticn, inclined noses “attached to each cayry-
ing pawl and codperating with releasing
nrojections attached to each total wheel so
as to release the earrying pawl of the next
higher neighboring wheel for enabling the
same to take one extra step (carrying move-
ment). ixed projections stopping the special
oiiset (-L) and the feeding p avl at the com-
pletion of the carrving 1110‘\.'@111011‘[, and a
mechanism so arranged between each lLey
and all feeding pawls that by the depres-
sion of a ey in any one of the key rows all
the feeding pawls of the other rows which
have received a previous carrying movement
are moved up into resting position.

5. In caleulating machines, the combina-
tion of a number of kevs, ?fe(,dmg pawis, op-
eratively connected with the keys total
wheels, fed ferward by the feeding pawls
durmo their return movement to resting po-
%111011. carrying pawls normally stopping

e feeding pawls in resting position, releas-
ng pr (\]ectlons attached to each total wheel
so as to release the carrying pawl of the
next higher neighboring wheel for enabling
the same to take one extra step (carrying
movement) a controlling pawl (41) having
a lateral projection (50) and catching the
1'@1%90({ carrying pawl and being then re-
leased by its pro]edmn (59) being moved
by the feeding arm ( 32) at the end of the
carrving movement of the arm, and a mech-
anism so arra nﬂed between each key and all
feeding pawls, that by the depression of a
key in any one oi the key rovws all the feed-
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ing pawls of the other rows which have re-
cetved a previous carrying movement are
moved up into resting position.

6. In calculating machines, the combination
()i a number of L.e Vs, ieemno pawls, oper-
atively connected wi Lh the Leys, total wheels,
fed forward by the feedmg pans dmmo
their return movement to resting posnlon,
carrying pawls normally stcppmrf the feed-
ing pawls in 1fesung position, releasing pro-
jLCUOD‘S attached to each total wheel so as to
release the carrying pawl of the next higher
neighboring wheel for enabling the same to
take one extra step (carrying movemeﬂt), a
bar common to all keys of the same row, in-
clined faces (7) on each key for moving said
bar longitudinally, piveted arms (51) rig-
idly attached together for translating move-
ment from the corresponding bar to all feed-
ing pawl ArmS, 80 that a key by its depres-
sicn imparts to all the feeding arms of the
rows (in which carrying movement has
taken place) a movement of one step up into
resting position.

7. In caleulating machines, the combination
of a number of keys, feeding pawls, oper-
atively connected with the keys, total-wheels
fed forward by the feeding pawls during
their refurn mevement to 1’est1ncr pos 1t10n,
earrying pavwls normally s {opp]ng the feed-
ing }_)",W]h in resting pCt,l{.lOn, releasing pro-
jections attached to each total wheel so as
to release the carrying pawl of the next
higher neighboring wheel for enabling the
same to take one extra step (earrying move-
ment) pwotea arms 64 (coacting with one
p(u'L (1) of the members connecting each

key with its feeding pawl, a handle, a Tateral
arin (62) connected with all arms (64) and
receiving through the handle a movement to
carry all feedmcr arms back throngh ten
steps whereby the total wheels stop in the
7ero Dc.smr)n by their releasing projections
(48) plo**lckd on each carrying pawl (39).

8. In a calculating machine, the combina-~
tion of keys urfmﬂ'ed in rows, feeding pawl
arms, total .\'hce] a pfu* (1) opwatneiy
connecting each kev with its feeding pawl
arm, an inclined f‘we on each key, a bar (9)
common to all keys in a row and acted upon
by the inclined face, when one key is de-
pressed, rigidly interconnected arms (51)
receiving movement from the bars, a side
arm (79 ) attached to the arms (51), piv-
oted arms (64) acting on the said part (1),
a lateral arm (69) connected with all arms
{64) and provided with a curved portion
(GO), a plvc,tul zero adjustment arm (55)
having a pin acting on said portion so as to
turn the latcml arm (62) and all arms (64)

=]

<

for zeroizing the mao‘une, the arm (72)
barring the said pin and its arm (55) there-
by preventing such zeroizing, when any one
of the keys is in depressed posntxon.

9. In a calculating machine, the combina-
tion of total wheels, keys arranged in rows
each containing nine keys, a longitudinally
movable bar (1) commen to all keys of one
row and transmitting their movement to the
total wheels, nine pins (4) attached to each
bar, u}chqﬂd planes (6) being arranged on
the key and acting on the pins, said Dhnps
having different deome of inclination for
the several keys and a nose attached to each
key and barred by its corresponding pin (4),
when any other key in the same row is de’
pressed.

10. In a calculating machine, the combi-
nation of total wheels, keys arranged in rows
cach containing nine keys, a side nose (10)
on each key, spring-actuated projections
(11) releasably locking the keys in their de-
pressed position, a longitudinally movable
bar (1) commeon to all keys of one row and
transmitting thelr movement to the total-
wheels, nine pins (4) attached to each bar,
inclined planes (6) being arranged on the
keys and acting on the pins, said planes hav-
ing different degrees of inclination for the
several keys, and a nose (10) attached to

each key, and barred bV its corresponding
pin (4) when any other key in the same row
18 de ressed.

11. In a caleulating machine, the combi-
nation of total wheels, Leys arranged in rows
each containing nine k 2 side nose (10)
on each key, spring actuated bars each
having nine projections (11) releasably lock-
ing the keys of one row in depressed posi-
thn, a key- “operated pivoted cross plate (,42)
projecting behind noses of all bars for re-
leasing aH depressed keys ab a time, a longi-
uudmaﬂy movable bar (1) common to all
keys of one row and transmitting their
movement to the total wheels, nine pins (4)
attached to each bar, inclined planes (6) be-
ing arranged on the keys and acting on the
pins, said planes having different deO“Oe of
inclination for the several keys and noses
(18) attached to each key and barred by its
corresponding pin (4), when any other key
in the same row is depre@sed

In testimony whereof, T have signed my
name to this spemﬁcatlon in the presence oi
two subscribing witnesses.

ADOLE THORVALD MOR.
Witnesses:

Axprn Lamx,
Mogans I‘RAAS Buger., -

Copies of this patent may be obtained for five cents each, by addressing the * Comz missioner of Patents,

Washington, D
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