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CALCULATING MACHINE

Application filed May 29, 1930, Serial No. 457,004,

This invention relates to calcﬁlating ma-
.chines and particularly to.machines adapted
for calculations in British currency, and the

-principal object is to provide a selecting

. mechanism ‘whereby calculations may be op-

tionally performed by either fractional, deci-
mal equivalent, or straight decimal methods
at the will of the operator.

Another object of the invention is to pro-
vide a shiftable selecting mechanism wherein
the same keys are used for both decimal and
decimal equivalent calculations. ‘

Another object is to provide a means to re-
lease ".e depressed keys before -the selecting
mechanism is moved from decimal position to
decimal equivalent position or vice versa. ,

- Another object is to provide detent means
for holding the selecting -mechanism. ‘when
shifted to the desired position. - o

A further object of the invention is to iprd? e

vide a calculating machine, adapted for Brit-

ish currency calculations, with means to pre-

‘vent the product wheels from being acciden-

tally shifted from straight decimal or deci-
- of the keyboard, indicating keys to be ignored

mal equivalent to fractional position, or out

of fractional position, once the machine has

been set, "~ . ‘ - :
Other objects will appear from the follow-
ing description and will be pointed out in the
appended claims.
jects by the means shown
ing drawings, in which :
-Fig. 1 is a somewhat diagrammatic top
plan view of a machine embodying the inven-
tion, : .
Fig. 2 is a right-hand side elevation with
parts broken away for clearness. Lo
Fig. 8is a vertical sectional view taken sub-
stantially on line 3—3 of Fig. 1. ‘ ‘
- Fig.41sa vertical sectional view taken sub-
stantially on line 4—4 of Fig. 1. o
Fig. 515 a vertical sectional view taken sub-
stantially on line 5—35 of Fig. 1. ‘
Fig. 6 is a detail perspective view of the
pence numeral wheel. \ x o

I attain all of these ob-
in the accompany-

Fig. 7 is a detail perspective view of the

‘units of the shillings numeral wheel.

Fig. 8 is a detail perspective view of the
tens of shillings numeral wheel,
Fig. 9 is a detail perspective view of a deci-

‘mal numeral wheel.

“Fig. 10 is a detail
pence selector gears. o
- Fig. 11 is a detail perspective view of a

. portion of the key mechanism.

Fig. 12 is'a fragmentary vertical sectional
view taken
Fig. 5.+ -

substantially on line 12—1¢ of

50

perspective view of the

55:

Fig.13isa detail perspective view of a por- -

tion of the key mechanism:
equivalent column.

Fig. 14isa fragmentary ‘vertical sectional
view taken through the “0” key of the
shiftable ¢column of keys.. =~
Fig.15is a fragmentary top plan view of
certain selector bails and associated parts.

used in the decimal

60.

65

Fig:16 is a fragmentary detail view of a

part of thé key mechanism. ‘
" Fig. 17 is a diagrammatic top plan view of

when calculations in British currency by the
decimal equivalent method are being effected.,

Fig. 18.is"a similar view indicating keys
ignored when working in British Currency by
fractions. ' . . :

‘Fig. 19 is a similar view indicating the keys
to be ignored when using the machine for
straight decimal calculation.

Fig. 20 is a fragmentary top plan view of
a machine embodying a modified form of the
invention. o : t.
~ Fig. 21 is a fragmentary right-hand side
elevation of the form' shown in Fig. 19, the
casing being broken away for clearness.

Fig. 22 is an enlarged fragmentary vertical
sectional view taken just inside the right-hand
side frame showing the modified form more

clearly. ) .
Fig. 28 is a fragmentary vertical section
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‘fied form of means

4.5,:. designates the casin
and’ guides

“keyboard clearing key

taken through the bail shifting plate of the
modified form. : A

Fig. 24 is a detail perspective of the modi-
for shifting the bails in
the second, third, fourth and fifth columns
from the right.

Like characters of reference refer to like
parts in all views. :

Before describing the invention in detail, it
may be helpful to mention that by way of
illustrating the application of my invention, I
have chosen to show the same as incorporated
in a calculating machine of the well-known
Monroe construction, although this is to be
considered as merely illustrative, the inven-
tion being applicable to machines of various
types. : o _

The general construction and operation of
the Monroe type of machine is set forth in
the U. S. Patent No. 1,566,650 issued to
George C. Chase, December 99,1925, as modi-
fied by Patent No. 1,664,661 issued to George
C. Chase entitled Full cycle positioning mech-
anism, and is well known in the art, having
been incorporated in a great number of ma-
chines placed on the market and in wide gen-
eral use. :

Tt may be well at this point to indicate the
intended meanings of certain phrases used
in this specification. The term “ fraction ”
or “fractional method” or kindred expres-
cions as used herein refers not to vulgar frac-
tions as might be supposed, but to dealing
with monetary values not based on-a decimal
system. The term « decimal equivalent”
means the conversion of values not based on
a decimal system to corresponding decimal
system values. Thus 10d.+4d.=1s. 2d. is
considered asa “ fractional ” system addition;
and by changing the problem into “ decimal
equivalents” we would have £.04167+
£01667=£.05834. '

* Referring to the drawings -in ' detail, 30
‘ and 31 the side frames

of the machine: - A keyboard is shown at 32
a plurality of ‘manipulative key
members as follows: fraction keys 33 used
only in fractional calculations; digit-setting
keys 34 and zero keys 35, 8 column of decimal
equivalent setting keys 36, and zero key 37,
38, repeat key 39, non-
repeat key 40, add-operating key or plus bar
41, subtract-operating key or minus bar 42,
division lever 43, and multiplying keys 45,
A driving motor is shown at 46, a hand-
operating crank at 47 and a carriage at 48.
The carriage 48 carries a plurality of ac-
cumulator dials as follows: a pence accumu-

lator dial 49, & units of shillings accumulator

dial 50, a tens of shillings accumulator dial
51, and a plurality of standard ten-point ac-
cumulator dials 52. A counter dial 53 regis-
ters only when the carriage is in the position
shown in Fig. 1; and counters 54, being of

the nineteen point type, have no carrying
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mechanism and each bears the nine signifi-
cant digits running in reverse directions
from a common zero, one set of significant
digits being colored differently from the
other. - One or more sets of ten-point counters
might be used alternatively and if ten-point
counters were used, no special dial 53 would
be necessary, since with the ten point ar-
rangement, a dial in this position would car-
ry over to the successive left-hand dials.
The motor driving means s illustrated
substantially the same as that disclosed in
the Patent No. 1,566,650 issued to George
C. Chase, motor 46 having connections with
a planetary gear mechanism, the gear mem-
bers of which normally rotate idly but may
be selectively arrested by means of a revers-
ing clutch lever (not shown in the drawings),
whereby the third member of the differential
connected with shaft 55, is driven forward
or reversely, respectively.
~ Motor operation is controlled by means of
the add key 41, and the subtract key 42 as
tully explained in Patent No. 1,566,650, here-
inbefore referred to.

British currency calewlations by fraction

method

(Figs. 1, 2, 4, 6 to 12, 15 and 18.) To
perform calculations in British currency by
the fractional method, the carriage 48 must
be moved to the extreme left position as
shown in Fig. 1, to bring the pence accumu-
lator dial 49 in alignment with the column
of pence or fraction keys 33.

"The three right hand dials are adapted
for fractional calculations in British cur-
rency and shown to be of a different color
from the rest of the dials. The pence dial
49, Figures 1, 4 and 6 is provided with one
set of twelve numbers, from “0” to %117 in-
clusive and the gear 56 attached thereto has
twelve teeth. This gear is provided with
one carry tripping pin 57 clearly shown in
Fig. 6. The units of shillings dial 50 is pro-
vided with one set of ten digits from “p”
to “9” inclusive, and the attached gear 58
has ten teeth and one carry tripping pin 59,
Fig. 7, the same as the accumulator dials 52
shown in Fig. 9, except in color. The tens
of shillings dial 51 (the third dial from the
right), Figs. 1 and 8 is provided with five
«“1%” ‘equally spaced on the face of the dial
which leaves a blank space therebetween and
the attached gear 60 has ten teeth and five
carry pins 61. The dials 52 to the left of
these fraction dials are as shown in Fig. 9,
the, construction being that of the well known
Monroe ten-point accumulator dials. The
carry mechanism, as described in above -men-
tioned patents, will advance the next higher
dial one step when a carry tripping pin
is turned to carry position.

As the pence numeral dial 49 travels from
«117 to “0” the carry pin 57 operates the tens
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 forming fractional calculations,
‘umns of keys to the left of the column of
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carry mechanism, described in Patent No. "
1,566,650, which advances the next dial 50,
representing the units of shillings, one step
upon each revolution of the pence dial. - As
the units of shillings dial 50 travels from
“9” to “0” the carry pin 59 operates the tens
carry mechanism to advance the tens of shill<
ing dial 51 one step and one of the “1’s” is
brought into alignment with the sight open-
ing. Upon the next revolution of the units
of shillings dial and a carry into the tens of
shillings dial, the tens of shillings dial 51 is
turned to show a blank, and while turning
to a blank, one of 'the carry trip-
ping pins 61 operates the carry mechanism
and advances tﬁe dial to the left, one step,
which in this form of calculation would rep-
resent one pound sterling. ‘
The keys in the diagrammatic top plan.
view of Fig. 18 show the ories to be depressed

“to enter pounds, shillings, and pence in to
‘the accumulator dials
" therewith as described.,

which are aligned-
The keys crossed off
in this figure are to be ignored while per-
The col-
pence keys and the “1” key which represents
tens of shillings in the third column are of
a different color to enable the operator to
select the units and tens of shillings more
readily. :

- By referfing to the diégrammatic top plan

30

view Fig. 18 one can readily see and under-
stand the keys to be used and the ones to be
ignored 'while performing calculations by
fractions. The pence keys 33 include the
ten digit keys-and a “10” and an “11” key, the
last two of which act upon'a set of selector

bails '62 and 63, which in turn shift selector f

gears 64 and 65, respectively, to register the-
nuniber represented by the key depressed,
by turning an intermediate: gear 66, which
Is in constant mesh with the gear 56 on the
dial, the required number of steps. The bail

. 62 is provided with diverging lugs in sets of-

threes, while the bail 63 is provided with two'
sets of lugs each set extending at a different
angle. The bail 62 may move one, two or

three steps and the bail 63 may move either

one. or two steps, according to the selecting

_‘gear section the respective bail moves into

operative position. - "The- selecting gear 64
has three sections 67; 68 and 69 formed with
one, two and three teeth respectively, and "
the gear is moved by the depression of the
keys 1, 5 4nd 9, to align section 67 with gear
66, and it is ‘moved by keys 2, 6 and 10 to
align section 68 with gear 66, and by keys
3. 7-and 11to align section 69 with gear 66,
whereby one, two or three teeth will be
brought into position to engage the interme-
diate gear 66 to advance or retract the dial
49. The selector gear 65 actuated by the se-

85 lecting bail 63 comprises two sections 70 and

strike' the

3

71, formed with four and eight teeth, respec-
tively, section 70 being moved into alignment
with the intermediate gear 66 by keys 4, 5, 6
and 7 and section 71 being moved into align-
ment with gear 66 by keys'8, 9, 10 and 11,
The selector. gears 64 and 65 as shown in
Fig. 10 are the only set of this kind,.the re-

maining selector gears being the same as

E. E. Phinney on December 6, 1921.

The intermediate gear 66 ‘has fourteen
teeth, the same as all
ate gears 72 to the left thereof.

described in the Patent 1,399,652 granted ‘to

To bring the manipulative key stems for .

the “10” and “11” keys of the right-hand
‘column within the limits of the selector bails,

I provide an arm 73 extending forwardly’

from the vertical portion 74 of the “10” key.

This arm 73 is.provided with a finger 75 at’
its forward end to extend into a notch 76

in the edge of a short stem 77 arranged for-
‘ward of the stem of the
key is provided with two vertical elements 78
having horizontally bent portions at their

lower ends, which are fixed to a'key stem 79

for operating the latter, which is arranged in
rear of the stem of the “9” key. The upper
portion of the two elements 78 merge into
horizontal plate 80 which is provided with a
vertical bent portion
through the keyboard

frame and carrying the
“11” key button. o

81, Fig. 11 extending .

of the other intermedi- ‘

“9” key. The “11”

‘Due to the spacing of the two 'stémé e

and 79 with relation to the stem of .the “§”
key, the agﬁ’ “10”
in raised position by cl
the key stems, and held up by springs 83
attached to a stationary pin 84 extending

=

hen performing calculations by frac-
tions it is necessary to keep the dial 49 in
vertical #lignment with the columns of pence
keys 33 and to prevent accidental displace-
ment of the carriage, I provide a carriage-

‘Positioning bridge 86 rigidly mounted on’

tI}Q kefqugr;d 32, in such-a position that a
pin 87" projecting from the carriage will

carriage is
work.: . The
to prevent
to the right
carriage shifting knob 88, The length of

in' proper position. for fractional
height of the bridee is sufficient
any movement of the carriage

the bridge is sufficient to" hold the carriage .
-1n its ineffective raised position while being

shifted two spaces, and such shifting must

be done by direct manipulation of the car. -

riage, - )

orward from.a stationary cross frame 85
as shown in Figs. 3, 4 and 16, o :

left side of the bridge when the *

by the turning of the well known -

n
B

and “11” keys are held -
Ips 82, attached to -

15 -

N

@

Amounts set up on the keyboard by the

depression’rof the keys, and thereby set up
on the selecting gears, are registered upon

the accumulator dials by the tuyrning,of‘the,

Y




- a gear 91.
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20

28
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38

- Tt will, of course,

40

‘as the carriage

4

selector shaft 89 and the shaft 55 on which
the tens carry members are mounted.
The shaft 55 may be driven from the motor
46 by being connected to ‘the motor shaft
upon depression of the plus bar 41 or minus
bar 42 as is well known in the art. A gear
90 is secured to the shaft 55 and meshes with
The gear 91 meshes with a third
gear 92 which may be optionally operated
by the hand crank. These three gears 90,
91 and 92 have a 1-to-1 ratio so that rota-
tion of either gear 90 or gear 92 causes con-
comitant rotation of gear 91.
ear 91 s an elliptical gear 93 which meshes
with an elliptical gear 94 secured to the se-
lector shaft 89, so that while the tens carry

shaft 55 is traveling at a constant speed ratio,

the selector shaft 89 is driven at a variable
rate of speed.

British currency by the decimal equivalent
method. '

(Figs. 1, 5 and 11 to 16 inclusive.) To
set' the machine to perform calculations by
the decimal equivalent method, the carriage
48 must be moved two spaces to the right,
to align the right hand one of the accu-
mulator dials 52 with the second column of
keys from the right-hand side of the ma-
chine, and must be moved manually from
the fraction “position previously explained,
shifting knob 88 will not
raise the front of the carriage high enough
to permit the pin 87 to clear the bridge 86.
be understood that the
carriage may be moved freely to all positions
on the right-hand side of the bridge.

The three right hand columns of keys are
not used in performing calculations by the
decimal equivalent method as clearly shown

in the diagrammatictop plan view Fig. 17,
‘although the selector bails of the second and

- third column from the right, are used to set

45

up the fourth and fifth places of the deci-
mal equivalent. For this purpose I have

provided the lower ends of the keys 36 in the

~ fourth column from the right, with cross, or

60

63

80

cam bars 95 rigidly attached thereto but
spaced therefrom so that the bars will, as
clearly shown in Figs. 5 and 13, register
with the recesses between the lugs on the
selecting bails of the second, third, fourth
and fifth columns from right, when the ma-
chine is used for straight decimal caleula-
tions or fractional work. Therefore, prepar-
atory to doing decimal equivalent work,
this fourth column of keys must be moved
toward the front of the machine to bring the
cam bars 95 over the extra lugs provided on
the selecting bails operable by the bars, as
shown in Figs. 5 and 15. To shift the fourth
column T provide separate upper and lower
key guide plates 96 and 97, rigidly mounted

85 on end frames 98 and 99, and guided in

Secured to-

.particular column

1,877,801

grooves 100 provided on the keyboard 32;
the lower plate is held within the plane of
the lower keyboard frame 101, by a plate
109 attached to and slidable with the lower
plate 97. The outer edges of the plate 102
are turned down at right angles and pro-
vided with grooves for guiding the outer
ends of the cam bars 95. This column of
keys 36 and 37 slides a distance equal to the
space between the centers of the lower end
of the key stem and the attached cam bar
95 and is operated by a manipulating handle
103 attached to and extending from the front
end of the upper plate 96.,

To prevent accidental shifting of this col-
umn of keys, I provide the stem of the zero
key 37 with a forwardly extending pin 104
provided with reduced portions or notches
105 and 106 which engage a keeper 107, fixed
to the edges of the stationary keyboard 32, as
shown in Figs. 5, 12, and 13. When the ma-
chine is used as a decimal equivalent machine
the notch 106 of the pin 104 is locked in the
small portion of a key-hole slot formed in
the keeper 107, and the column of keys can-
not be returned to decimal or fractional posi-
tion until the zero key 37 is depressed to dis-
engage the pin 104 from the Ikey-hole slot of
the keeper 107, which causes any key in this
that stands in depressed
position to be released. When the column of
keys 36 and 37 has been moved to decimal
or fractional position any numeral key de-
pressed, will release the zero key, which is
then raised by its spring, so that the notch
105 will engage the key-hole slot of the keeper
107 and lock the column in rear position.

The construction of the “10” and “11” key
36 in this column is identicaly the same as
that of the corresponding keys for the pence
fraction keys 33 except for the addition of
a cam bar 95 to each of the stems 7 and

With the fourth column of keys from the
right, moved to decimal equivalent position
as shown in Fig. 17, the cross bars 95, on the
lower ends of these keys will be in position
to engage the added lugs on the second, third,
fourth and fifth sets of selector bails from the
right. The selector bails of these sets are
indicated in Fig. 15 by the reference char-
acters A and B, A indicating the “4.side”
bails and B the “5-side” bails of these sets.
The usual lugs have been reduced in width
and the added lugs are shown directly oppo-
site the digits 1-9 between the bails and
which indicate the values set up by the respec-
tive lugs. For example, should the “1” key
of the column of keys 36 be depressed. the
significant digits of 00417 (decimal equiva-
lent of one penny), will be set up by the
first second and third sets of bails A and B.
Tn Fig. 15, the decimal equivalent values of
1 to 11 pence are indicated by the small
numerals between the sets of selector bails
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