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Application filed April 6, 1917.

To all whom it may concern!

Be it known that I, Arexanper T. Browx,
a citizen of the United States, and a resi
dent of Syracuse, 1n the county of Onon-
daga and State of New York, have invented
a certain new and useful Computlnfr Ma-
chine, of which the following is a specifica-
tion.

This invention relates to computing ma-
chines, and has for its object a particularly
simple and efficient computing mechanism
therefor; and it consists in the combinations
and constructions hereinafter set forth and
claimed. Other objects will appear through-
out the specification.

In describing this invention, reference is
had to the ﬁccompqnvmo drawings, in which
like characters designate correwondmo
parts in all the views.

Tigurve 1 is a plan view of this comput-
ing machine.

Fig. 2 is a vertical transverse sectional
view *herﬁor. partly in elevation.

Fig. 3 is an end elevation looking to the
left m Fig. 1.

Tig. 4 15 a plan view of the machine, the

2op plate and p‘uts carried thereby, and also

part ts of the frame being removed.

Fig. § is an opposite end elevation to that
seen in Fig. 3, the same being partly in sec-
tion, and ‘mrus being omltted

Fig. 6 is a ver tical sectional view through
the contiolhno mechaniem and contwuous
parts

Tig. 7 is a plan view, partly in section,
and parts being broken awzw of parts seen
in Fig. 6.

fig. 8 is an enlarged sectional view of
the differential gearing forming part of the
controlling mechanism,

Wjgs, 9 and 10 are
views of parts of the
PiSI‘l shown in Fig. 8.

11 is an elevation partly broken
of the recording wheels and contigu-
1ts, showing the positions thereof at
rt of the computing operation.

12 is a view similar to Fig. 11, show-

position of the parts when one of the
recording wheels has bocn actuated and be-
fore the setting back of said wheels.

Fig. 13 is a view similar to Fig. 12, show-
ing the position of the parts after r the set‘;ing
back operation has taken place.

Tige. 14, 15 and 16 are “vertical sectional

detail fragmentary
differential mecha-

1(;
\V'n‘:
ous pa
the sta

Fio.
ing the
."‘l
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views taken centrally of Figs. 18, 14 and 15
resDectively

Ifig. 17 1s a plan view of the machine, the
top phte being removed, part of the con-
trolling mechanism being also removed, the
stop arms being shown as in one of their
operative positions, and the cam shaft and
contiguous parts being shown in section.

Fig. 18 is a sectional view taken on line
18—18, Fig. 17.

Ifigs. 19 and 20 are sectional views taken
on line 19—20, Fig. 17, and looking in op-
1)031te directions.

Figs. 21, 22 and 23 are developed views
of the perlphery of the type wheels show-
ing the relative positions thereof during a
nartlﬂuhr computing operation.

Trigs. 24, 25 are detail views of the spring
bfu'rels and contiguous parts forming part

£ the actuated mechanism.

I‘icrs 26, 27 are vertical sections taken
contvally on Figs. 24 and 25 1‘°spect1\7ﬂlv

Figs. 28 and 29 are opposite face views
of one of the cards used in this machine.

This computing machine comprises, gen-
erally, recording elements, controlling mech-
anism for governing the setting of the ve-
cording element:., and mechanism for actu-
ating the recordin 1g elements an amount de-
termined by the controlling mechanism.

The invention includeb, generally, rve-
cording elements of different denominations,
mechanisms for actnating one of said ele-
ments, means for contrﬂlhng the actuation
of said element by said mechanism, and
mechanism for additionally actuating said
element and actuating the other element :
proportionate amount, that is, an equal
amount in the terms of the units of the
Intter element. In the illustrated form of
my invention, the element of higher denomi-
nation is first actuated an amount deter-
mined by the controlling mechanism and
the element of higher denomination is then
addition‘dh actuated and the additional

actuation is fransmitted proportionally to
the element of lower denomination. As the
machine illustrated herein is for computing
and vecording elapsed time, the element of
higher denomination registers hours fmd
that of lower order registers fractions of
hours and preferably decimal fractions; and

Pp— 3 o
any iraction of an hour first set in the hour
element is transferred in terms of tenths to
the fraction recording element. Hence, a
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in 0, 1, 2, 3, 4order

one-half hour or one-half of a space on the
hour element is tr'msferred into five spaces
to the-demical recording element.

In this embodiment of my invention, the
actuating and controlling mechanisms ope*'-
ate one 1ecordmg element to set therein the
amount to be computed including the frac-
tional amount to be transferred, the mecha-
nism  for %dchtlon'ﬂly amu%tmg said ele-
ment then oper‘ues to move said element a
fractional amount to bring the even number
of units to the I'GCOI’dlIlO’ or printing line
and to proportionally advance the other ele-
ment. ~ In- other words, when the amount
includes a fraction of a unit of the wheel of
higher denomination, or the hour wheel, the

‘advance of the hour wheel is stopped be-

tween two of the printing points on the
wheel (this point being short of the whole
number to be recorded instead of beyond
said number, for the reason to be herein-
after explained) and said element is there-
after additionally advanced to aline the
whole number type with the printing line,

and the other element proportionately ad--

vanced to aline the fraction type with the
printing line. In this form of my inven-
tlon the advance movement of the wheels is
n opposfce directions,

1,9, Figs. 2,4, and Figs. 11 to 18, inclusive,
ave the re'cordintr elements which are shown
as wheels loosely mounted on a shaft 3 actu-
ated, as will be hereinafter described, the
wheel 1 being a complete wheel and carry-

"ing prmtmfr characters on its periphery

from 0 to 12 inclusive representing hours;
and the wheel 2 Dbeing usufﬂly a seoment
Ioosely mounted on the shaft 3 at the side
of the wheel 1 and having characters on its
perlphery from 0 to 9 inclusive, represent-
ing decimal fractions of hours.

Thls machine is of the same character as

that forming the subjsct- matter of my pend-
ing anphcatlon Sr. No. 24,672, filed Apr.

29,1915, in which the compatmo is done not

by ddmg the used units or elapsed tlmﬁ
but by subtracting the unelapsed time fr om
the total capamty of the recorchncr wheels.
As this machine computes time the capauty
of the machine is twelve hours and the
wheels normally stand with the 12 type of
the wheel 1 and the 0 type of the wheel 2 at
the printing line; and the advance move-
ment of the wheel 1 is in a reverse direction
with respect to the order of the type on the
hour wheel 1. That is, during the advance
of the wheel 1 the numbers pass the printing
hne in 12, 11, 10, 9, 8, etec., orde1 instead of
The advance of the
wheel 2 is F direction opposite to that
of the wheel 1 and the 0 type is normally at
the, pl‘llltlllG‘ line, and the numeraﬂs thereof
pass the prmtmg line in 0, 1, 2, 3 order.
Hence if 8} hours elapsed are to be com.
puted, the hour wheel starts from 12, and

1,372,334 -

the unelapsed time numerals of 12,11, 10, 9, -

pass the printing line with the hal:‘c'-way
point of the space between 9 and 8 at the

prmtan‘ line, so that the entire amount of

§ hours elapsed time or 33 hours unelapsed
tlme is set in the hour wheel. The wheel 1

is now additionally advanced by the mecha-

nism for that purpose, to subtract the frac-
tion § from the total capacity of 12 hours,
or add hour to the unelapsed time of 3‘

hours m‘lklno it 4 hours, so that the numeral-

8 is blOuD‘ht to the prmtlng line A—A, and
the wheel 2 is advanced proporhon‘uely in
a dnectlon opposite to the advance of the
wheel 1 from the 0 to the 5 numeral.

hours elapsed time or 3% hours unelapsed
time is first set in the hour wheel and then
the wheel 1 additionally actuated to elimi-
nate any fraction therein, and the fraction
wheel 2 advanced te receive such fraction,
it receiving the fraction in terms of deci-
mals ag 5.

The means for actuating the wheels 1, 2
comprises the shaft 3 and its driving means,
and-a planetary pinion 4 mounted on a spin-
dle 5 carried at the end of the crank arm 6
mounted on and rotatable with the shaft 3,a
rack associated with the wheel 2 as a sun
gear 7, and a rack 8 associated with the
wheel 1, and here shown as formed on the
inner side of a ring 9 secured on the face
of the wheel-1 and contiguous with the
wheel 2. When the shaft 3 ig initially actu.

ated, the crank arm 6 is rocked toward the

rear of the machine, that is, to the right,
Figs. 8, 11, 12 and 13, thereby causing “the

" pinion 1 to travel pianemmiy so that it

tends to actuate the wheel 1 in a vearward
direction, that is, in the direction of the ar-
row Hig. 11, However, the advance move-
ment of the wheel of lower denomination,
that is, the wheel 2 which advance move-
ment is 10 the reverse direction from the ad-
vance movement of wheel 1, is normally
yieldingly resisted by suitable means as a
spring 10, connected at one end to said
wheel and at its other end to a suitable
bracket 11 supported by the main frame 12

-1
t

0
From the foregoing, it will be obvious
that the entire amount to be computed as 8}

90
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of the machine, and the movement of the

wheel 2 in a retrograde direction is pre-
vented by a fixed stop, or shoulder i3 -on
said bracket 11.- Hence, during the initia

movement of the shaft 8 and rock arm §,
the wheel 2 is held stationary while the
pinion 4 ia traveling planetarily about the
sun gear 7 and also 1ot‘1t1ng or acting as a
compensqtlng pinion, so that the Wheel 1is
advanced by the rotation of the pinion 4
and also by the planetary movement of said
pinion 4. The amount of movement of the
shaft 3 and parts actuated thereby is deter-
nmined by the controlling means to be de-
seribed.  During this actuation of the wheel
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1, the even amount to be computed and the
fractional amount, is set in said wheel 1.

The mechanism for additionally actuat-
ing the wheel 1, and for actuating the wheel
2, includes ratchet teeth associated with the
wheel 1, and a pawl 14 carried by an actuat-
ing part as a lever 15 pivoted between its
ends at 16 to the bracket 11, said lever hav-
ing one arm thereof coacting with a cam
17 mounted oii the main shaft 18, and carry-
ing on its other arm the pawl 14 which is
pivoted at 19 thereto. The pivotal move-
ment of the pawl is limited in one dirvection
by a shoulder 20 on the lever 15 and yield-
ing movement of the pawl is permitted dur-
ing the operation of the pawl by a spring
21. ratchet teeth 22 with which the
pawl 14 coacts are conveniently provided
on the periphery of the ring 9 on the wheel
1. There ig one ratchet tooth for each print-
ing character 23 on the periphery of the
wheel 1.

Obviously, rocking of the shaft 18 over
to the right in TFigs. 11 to 15 inclusive,
causes the cam 17 to rock the lever 15 in
such dirvection as to carry the pawl 14 into
enpagement with the ratchet teeth 22

The means for transferring the additional
movement of the wheel 1 effected by the
pawl 14, to the wheel 2, preferably includes
a part of the means for actuating the wheel
forwardly, as the pinion 4. which, during
the transferring operation, occupies a posi-
tion similar to that shown in 12 and 13.
During the transferring operation this pin-
jon remains stationary, so, far as its plane-
tary movement is concerned, but is rotated
hy the rack 8, so that motion iz transmitied
through said pinion to the sun gear 7, which
rotates about the shaft 3 to the right Figs.
12 and 13 against the action of the spring
10 and moves the wheel 2 in its forward di-
rection. The pinion multiplies the retro-
grade motion of the rack 8, the ratio of
ceaving being such that a single complete
movement of the wheel 1 by the pawl 14 ac-
tuates the wheel 2 to the limit of its move-
ment, that is moving the wheel 1 one step
moves the wheel 2 a proportionate amount
of ten of its steps from 0 to 9 inclusive, and
transfers .9 hours to the wheel 2. If, how-
ever, the fractional amount set in the wheel
1 is for instance & hour, the wheel 2 will he
actuated but half of its movement and the
pawl 14 will slide over one of the ratchet
teeth 22, with a lost motion one-half of the
length of said tooth. If, for example, re-
ferring to Fig. 22, the amount set in the
wheel 1 priov to the transferring operation
in 8% hours or 12 less 31 hours, then the
wheel 1 will be additionally advanced one-
half of one of the spaces of the teeth 22
bringing the numeral 8 to the reading or the
printing Hne, and the wheel 2 will be set
ahead five spaces until the numeral 5 comes

The

3

opposite the numeral 8 so that the record
reads 8.5, With other fractions the pawl 14
glides over cne of the ratchet teeth 22 »
greater ov less distance, If, however, as
shown in Fig. 21 an even amount and no
fractional part is set in the hour wheel as 10
hours, the pawl 14 will slide the entire length
of a ratchet tooth and no motion will be
transmitted. The ratchet teeth and pawl
therefors constitute a varying lost motion
connection.

The shaft 18 actuates the shaft 3 as will
presently deseribed, and the cam 17 on
- shaft 18 is timed to actuate the lever
after the shaft 3 has been actuated, the
eir 14 normally engaging a low concentric
ntion 24 on the cam 17 and riding up a
Bift porticn 25 after the shait 3 has been

o
[
[

e
o
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et
it

=

et e
e
)

Z)
actuated, then onto a high concentric por-
tion 174, Figs. 11, 12, and 13.

Although in this embodiment of my in-
vention the recording elements are shown
as wheels and the pinion 4 as a planetary
pinion, it will be understood that broadly
considered, the pinton 4 is a traveling and
rotating pinion meshing with racks connect-
e to recording elements, and that it is not
necessary in all embodiments of my inven-
tion that the pinion 4 be a planetary pinion
or the raclks 7 and 8 be concentric or curved.
Fuvther , it will be noted that the pin-
ion <+ is utilized not only as part of the ac-
tuating mechanism but also serves to per-
form a function in the operation of trans-
ferring mechanism, so that additional mech-
anisin for advancing the wheel 2 is un-

t 3 is journaled in suitable bear-

ings 27 in frame 12, the latter being car-
ried by a Lracket 28 depending from a hori-
zontally extending arm 29 of the frame.
said bearing 27 being located bebtween the
sides of the frame. The means for driving

he shatt 3 or for controlling the driving
thereot Includes the shaft 13, a segment 30
meunted on the shaft 3, Figs. 2. 3 and 4, »
pinion 31 meshing with the segment 80 and
loogely mounted on the beaving 26 of shaft
3. spring 82 located in a stationarvy barvel
33 {ixed to the frame, and resisting move-
ment of the shaft 18 by its handle, a seg-
mernt 34 loosely mounted on the shaft 18 and
i with the pinion 35, the hub of
. 38 to the shaft 3, and a
to turn the shaft for-
located within a barvrel
of the gear 35 and to the
so that the shaft 3 is normally un-
der the tension of the spring 387. This
gpring 37 is weaker than the spring 82 and
the latter serves to veturn all parts to their
startine positions when the handle is re-
leased.

The segments 30 and 34 ave arranged side
by side, and the segment 30 is formed with
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¢
<

90

0o

160

105

120

130



10

15

20

o
e

30

35

40

49

65

60

65

the shoulder 89, Irig. 20, on the rear side
thereof, which engages the rear edge of the
segment 24. As the spring 37 tends to actu-

“ate the shaft 38, the segment 34 is held

against the shoulder 39, Hence, the shaft 3
is held from actuation by the shoulder 39
on the segment 30 which is under tension
of the stronger spring 32. The segment 30
is not keyed directly to the actuating shaft
18 but 1s connected to a disk 40 thereon by
lost motion connection consisting of a shoul-
der 40* on said disk which presses against
the segment 30 during the forward move-
ment of the shatt 18, and which is normally
spaced apart from the segment. So -far as
this invention is concerned, the segment 30
may he considered as fixed to the shaft 18.
The shaft 18 is provided with a handle 41,
and when this handle is operated or pushed
downwardly from its position shown in Fig.
3, the shaft 18 is rocked forwardly, and the
segment 30 moved downwardly rotating the
gear 31 and additionally -tensioning the
spring 22, During such movement of the
segment 30, the shoulder 39 thereon moves
rearwardly gradually releasing the holding
effect on the segment 34, and permitting the
spring 37 to act, and to actuate the shaft 3
and the crank arm 6 which carrviers the
planetary pinion 4, and hence to actuate the
recording wheel 1 in a forward direction.
When the handie 41 is released the spring
32 which is stronger than the spring 37 re-
turns the parts to their starting positions.
From the foregoing it will -be seen that
there are two sets of power transmitting
parts between the main shaft 18 and the
recording element 1, one set operating to
initially move the element in a forward di-
rection; and the other operating to addi-
tionally move said element in a forward di-
rection, and both sets operating to. succes-
sively advance the elements 1, 2. This ac-
tuating mechanism for the shaft 3, and the
controlling mechanism to be described, and
the operation thereof, are no part of this
invention but constitute the subject matter
of my pending application, Sr. No. 24672,
filed Apr. 29, 1915, and the operating and
controlling mechanisms are only of im-
portance herein in order that the operation

of the recording elements may be under-.

stood,

The controlling mechanism comprises
keys or stops 42 mounted above the top plate
43 of the machine in $wo concentric circular
10Ws oriseries, two pairs of controlling arms
44, 45 and 486, 47 in the paths of which cer-
tain selected stops are movable downwardly
below the top plate, vertically extending
shafts 48, 49, 50, 51 Figs. 3, 5, and 6, on the
upper ends of which the controlling arms
are mounted, and differential gearing be-
tween said shafts and the shaft 3. The

1,372,334

series of stops 42 are supported by a mov-
able ecarriage 52 Figs 1 and 5, which in-
cludes a perforated plate 53 through which
the lower ends of the stops 42 extend, the
stops being guided at their upper ends in a
perforated plate 54 which is supported by
posts 55 rising from the top 48. The inter-
mediate portlons of these stops 42 are en-
larged at 56 providing shoulders which rest
on the plate 53 and which abut against the
uncer side of the plate 54. The portions
of the stops projecting through the plate 53,
move when permitted, as hereinafter de-
scribed, through perforations in the “top
plate 43 downwardly into the paths of the
arms 44, 45, 46, 47, The carriage 52 moves
downwardly by gravity, and is moved up-
wardly into its position shown in Fig. 5, by
means-of a lever arm 57 pivoted at 53 be-
tween-its ends and having at one end a fork
59 engaging an annular groove in the hub of
the carriage 52, and having at its other end
means for engaging a cam 60 on the shaft 18
which cam controls the movement of the
carriage 52. The carriage 52 slides verti-
cally on a- post 61 arising from the top
plate 43, .

The stops 42 which arve permitted to-move
into the paths of the controlling arms 44,
45, 46 and 47, are determined by a card such
as shown in Fig. 28 which has a cirelar
series of graduations thereon, and numbers
on the outer side of the graduations repre-
senting the hours of from 6 a. m. to 12 m.
or the morning work hours, and numbers on
the inner side of.the graduations running
irom 12 m, to 6 p. m.

The holes 62 are punched in the card op-
posite the graduations showing the time at

which a workman enters in the morning, :

leaves at noon, enters in the afterncon and
leaves at night. These perforations are
usually made by a time recorder for that
purpose, but so far as this invention is con-
cerned, they may be made by hand.

The perforated card is placed in the
card slot or receiver 63 Fig. 2, located below
the plate 43, and when the series of stops
42 are permitted to move downwardly by
gravity upon the actuation of the shaft 18
as will be hereinafter described, the stops
49 that come into alinement with the holes
in the perforated card in the receiver 63,
pass through said holes into the paths of the
controlling arms 44, 45, 46, and 47, and the
remaining stops are limited in their move-
ment by the card, the controlling arms pass-
ing over the graduations of the card repre-
senting the unelapsed time and the elapsed
time spaces being untraversed by the con-
trolling arms, hence the unelapsed time is
added and the wheel 1 turned to subtract
the unelapsed time from the total capacity
of the wheel 1 to give the elapsed time.
The differential gearing between the nested
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shafts 48, 49, 50 and 51 include shaft sec-
tions 64, 6:) Figs. 2, 6, and 8, differential
gearing 66 connectmg said shaft sections 64,
65 and branches between the shaft sections
64, 65 and each part of controlling arms 44,
45 or 46, 47, the branches including differ.
ential gearing.

The shaft sections 64 and 65 are sleeves
rotatable on a vertical shaft 67 located near
the nested shaits. The differential gearing
66 is provided with a bevel gear 68 which
meshes with the bevel gear 69 on the shaft 3.

The opposing gears {O 71 of the differen-
tial gear 66 between the shaft sections 64,
and Ga in addition to meshing with the com-
l)ensatm pinions 72 are secared to flanges
or disks 73, 74, Figs. 2, 6, 8, 9, and 10, which
constitute the drlvmcr elements of the dif-
ferential gearing 70 76 in the branches.
Said disk 73 carries the compensating pin-
lons 77 of the branch differential gearing 75,
and the disk 74 carries the compens%tmor
gears 78 for the branch differential gearing
74, The differential gearing 75 in addition
to the pinions 77 includes opposing gears 79,
80 carried by hollow shaft sections or hubs
81, 82 which are loosely mounted on the
main shaft section 64. Said gears 79, 80
mesh in the ordinary manner with the com-
pensating pinions 77 and are also connected
to gears 83, 84 mounted respectively on the
nested shafts 48, 49 on which the controlling
arms 44, 45 are mounted. The gear 80
meshes directly with the gear 84 and the
gear 79 meshes with an idler 85 which
meshes with the gear 83. Hence, the shafts
48, 49 are actuated in opposite directions.

The differential 0‘e‘1ring 76 in addition to
the compensating pinions 78 includes oppos-
ing gears 86, 87 carried by hollosw shaft
sections or hubs 88. 89 loosely mounted on
the main shaft section 65. These gears 86,
87 mesh with the compensating pinions 78,
and are also connected to gears 90, 91 mount-
ed respectively on the nested shafts 50, 51,
the gear 86 meshing directly with the gear
90 and the gear 87 meshing with an idler
92 which meshes with the gear 91. Hence,
the nested shaft sections 50, 51 and the con-
trolling arms 46, 47 rotate in opboslte di-
rvections. The idlers 85, 92, Fig. are
mounted on a shaft 93. In the operation of
the controlling mechanism, the controlling
arms 44, 43, 46, 47 start from a common

starting point located in a position corre-
spomhno to the space between the 6 a. m.
'md the 12 noon graduations on the card,

nd these arms separate Varv ng dlstmnces
nq, for instance, is shown in Flcr 17.

When the card is placed in the card re-
ceiver 63 and four of the stops 42 drop
through four of the holes in the card into
the p:d;hc of the controlling arms 44, 45, 46,
47 and the handle 41 is operated to rotate
the shaft 3, the gear 69 on said shaft 3 ro-

Oy

o

tates the gear 68 of the main differential
66, and all the shaft sections and all the dif-
fereﬂtial gears rotate as a unit. As soon
as one of the controlling arms 44, 45, 46, 47
engages a stop as for instance, the qrm 40,
1t and its nes ed shaft 49, are held from ro-
tation thus stopping the hollow hub or shaft
section 82 and gear 80 of the differential
gearing 75 from rotation so that the com-
pensqtmo piniong 77 of this differential
gearing 75 will now be rotated on their own
axes and all the other shaft sections will
be rotated with increased speed carrying the
arms 44, 46, 47 toward the three remain-
ing stops. Whenever another of the con-
trolling arms engages a stop the remaining
arms actuated with still greater speed
toward their stopping pomts, and whenever
the third arm engages its stop, the fourth
arm is actuated “with still greater speed
toward its destination, and v*hen it engages
its stop, the shaft 3 is held from rotation
and the reccrding wheel 1, has set therein
the total amount computed, that is, in the
example, 8 hours elapsed time and 34 hours
uneLmsed

The additional advance of the wheel 1,
and the transferring opemtmn of any frac-
tional part of a umt b ¥ means of the mecha-
nism including the parts 17, 15, 14, and 22
Tigs. 11 to 13 now takes phce Tn the ex
ample illustrated on the card Fig. 28 on all
four of the stop arms 44, 45, 46 47 would
come fo rest at the same ’c1me, as the holes
in the card are opposite each other,

The operation of this controlling mecha-
nism is of no importance so far as this in-
vention is concerned and it is only necessary
to bear in mind that it controls the extent
of movement of the recording wheel 1. For
a full description of the o pﬂratlon of this
controlling mechanism reference is had to
my Dendmo qpphm.umn referred to.

As seen in Fig. 17, the cam 17 is provided
with a shoulder 95 which moves into en-
gagement with the upper side of a hammer
96 having a hub loosely mounted on the
shaft 18 and also having a platen head 97
for enoaoqnb and pressing the card in the
card receiver against the. type of the re-
cording wheels at the printing line, A suit-
able mklno ribbon 98 is interposed between
the card and the type wheels, The ribbon
winds oil of one spool 99 onto another
spool 99. The printing mechanism is also
described in my pending application re-
ferred to.

In operation, when the perforated card
is placed in the card veceiver and the handle
41 operated, the cam 60, Fig. 5, moves to
the right permitting the stops 42 to move
downwarfllv so that celtun of them can
move through the holes in the card into the
paths of the controlling arms 44, 45, 46 and
47. During this part of the movement of

a
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the shaft 18 the lost motion previously re-
ferred to between the segment 30 and the
disk 40 is taken up, so that continued opera-
tion of the h‘zndle moves the segment 30
rearwardly carrying the shoulder 39 there-
of away from the rear edge of the segment

34 so that said segment 34, ig free to move
rearwardly actuating the pinion 35 and the.

shaft 8. 'This movement of the segment 30
also - additionally tensions the returmng
spring 32. The shait 3 through the arm
6 and the planetary pinion 4, actuates the
recording wheel 1, in a forward direction.
It also actuates the differential gearing of
the controlling members until all the con-
trolling arms 44 45, 46, 47 ‘come to rest,
whereupon the shaft 3 is held from rota.
tion, and the entire amount of the unelapsed
time including any fractional parts-of a
unit is set in the recording wheel 1. Con-
tinued. movement of the handle and shaf

‘18- forwardly or downwarrlly causes the cam
17 and shait 18 to actuate the correcting

“lever 15 thus additionally actuating the

wheel 1 and transferring any fractional
part of a unit set In sald wheel to the wheel

2 through the pinion 4 which now occupies
a position similar to that shown in Fig. 12.

At this point the lever 14 has passed the
“high vpoint or lift 25 of the cam 17 "and

arrives at the:outer concentric: portion of
said cam, and during this part of the move-

‘ment of the shaft 18 the ha mmer 96 is actu-

ated to print the elapsed time on the card
by reason of the shoulder 95, Fig. 17, en-
gaging the hpper'slde of the hammer 96.
The  handle 41, is then released and the
spring 32 vestores the par ts to uhelr start-

‘ing positions.
40 .

A Ithough T have shown this m‘wcnme as
adapted for computing units of time it may
be used for various other computations, some
of which are ou‘flmed in my pendnm ap-

‘plication.
45

W‘”mt I claim is:
. In a computing m%chl‘le the combina-

tlon of recording elements of different de-

nominations, ‘in one of which the enure

‘1m0Uﬁt is set, and means for first actuating |

said element to set the entire amount to be
compmed thereln including ‘units to be
transferred to the other “ocordmg element,
and: suogequently n-the same opem‘rlon ac-

tuating Lioth elements to transferto the lat- -

tor

LEL,y

such units first set 1n the former element,

substantially as and for the purpose spem-'

fied,

2. In‘a computing machl‘le. the combma— ,

tion of recording elements of different de-

nominations, in one of which the entire .
~amount computed is set, means for first

moving said element to snt the entire amount
thev ein, including units of the other element,
and means for subsequently transferring in

the same operation such- units propm’mop-

,nomin ation,

-elem

1,372,334

ately from the former element to the latter

element, substantially as and for the pur-

pose. set-forth. ) )
3. In a computing machine the combina-
tion of vecording elements of different de-

‘nominations, in the one of which of higher

denomination, the entire amount Lompmed
is first set, means for first actuating the ele-
mem -of higher denomination a predeuer
mined amount to set-the entire amount

70

~1
ot

therein, including the fractional amount to

be transferred to the element of lower de-
-and {01' subsequemly in the

ame ope‘mtwn advancing
lower denomination a proport 1onwte amount

- to set the trqctlornl amount therein in terms
of the element of lower denomination, SUb~_
stantially as and for the purpese flesnvlbe d..

4. In a computing machine, recording ele-

ments of different ,flenommamons in one of

which of higher denomination: ‘the  entire

amount to he computed is set, means for:
first moving said element of higher denomi- .

nation to set the entire amount therein, in-
cluding fractional amount to be transferred
to the element of lower denomination and
subsequently reversing the movement of the

d1e fra ctlonal amount- therein and ‘transfer
such reverss movement proportionately: to
the element of lower denomination in ‘the

puipgse specified.
5. Inqa compaﬁno machin e, ‘hp combln‘t—
tion. of 1ecor ding ‘wheels of different de-

noiminations, .in one of which the entire

amount ccmputed 15 set, the wheels bemo :

formed resi >ectlveh Vth an-internal and a

external rack, a’ pmlon interposed. bemeen
the-racks, means for rotating Jle wheel In
which said amount is set; means for holding

the other wheel "and means for actmtmo :
such ~other - wheel  during . each ~opera ton -

after the total amount has been first set in
the formﬂ" wheel {1 om rotation when the
amount is being set in the former wheel,

substantially as and for. tLe purpose de’
seribed.

~6.dn a compuima machmeq 1Lc0=01n<r
wheels of different denominat tions in one of
which the entire amount computed is set,

-ratchet tecth on one wheel and “means for
rotating said wheel

after-said a

therein, including a. pawl -coacting with the
ratchet teeth and a gear umnged to reverse

and to transmit the said movement propor-

tionat ely to the other wwheel, substfxnw\lly
as aﬂd for the puipose specn’ie

the  wheel of

nt of hlnher denomm‘moa to eliminate

80~

86

96

95-

" same operation, sabsua,ntml]y as qnd for the .

100"
105

110

amount 1s set

120

7. In a computing I 'nachlne, the combina. "

tion of recording elements o1

nominations; and means for a mumg -durp-

ing each operation first one of said elements

and then the other and to additionally move

the element first actuated while: the elemen‘r'

secondly acfuated is beln moved 111 its ad-

different. de--1
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vance direction, substantially as and for the
purpose set forth.

8. In a computing machine, the combina-
tion of recording elements of different de-
nominations, and means operating during
each oper ration to successively advance the
elements in their forward dire (ﬁ'ions and to
additionally move one element while the
other element is being advanced, substan-
tially as and for the purpose described.

9. In a computing machine, the combina-
tion of recording elements of different de-
nominations, actuating mechanism includ-
ing a main shaft, a train of power trans-
mitting parts between the shaft and one
element to actuate said element in its for-
ward direction and to transmit the motion
of one element to the other, a second train
of power transmitting parts between the
shatt and said element to s dditionally move
the same a predetermined distance, said
trains being arranged fo be brought into
opemhon successn*elv during each opera-
tion of the main Qh‘ut a‘ld means for pre-
vemmo the transmission of movement from
caid element to the othe element during the
first actuation of the former element in its
forward direction, substantially as and for
the purpose specified,

10. In a computing machine. the combi-
nation of recording elements of different de-
nominations, mechanism for first setting the
amount computed including any ifraction,
in one of said elements, mechanism for ad-
ditionally moving said element a fractional
amount, and advane cing the other element a
proportional amount and thereby trans-
ferring the fractional amount to the latter
clement, and a common actuator for both of
gaid mechanisms arranged to actuate the
same successively durmfr each operation,
substantially as and for the purpose set
forth.

11. In a computing machine, the combi-
nation ot mco*dmo clements of different
denominations, echanism for setting the
amount compnted including any fraction,

in one element, mechanism for %ddmonﬂh‘

moving said element a  predetermined
amount, the former mechanism including a
part serving to reverse and transmit pro
portionately the additional movement of
said eclement to the other element, and a
common actuator connected to both of said
mechanisms to actuate the same successively
daring each operation. substantially as and
for the pnrpose described.

12. Tn a computing machine, the combi-
nation of recording elements of different
denominations, mechanism for moving one
elemenu in an advance direction, and for

ransferring movement of one element to
thp other elﬂment means for holdmo‘ the lat-
ter element from movement during the ad-
vance movement of the former element,

7

echanism for sLopmno the former mech-

m after d former element has been
ciuamu thereby, mechanism for addition-
moving the former element when a
actional amount is set therein, and first
1 tauz«l named mechanigms having a
wer transmitting part in common, and a
common actmator for both of said mecha-
nisms arranged to actuate the same succes-
during each operation, substantially

‘,:'3

jus]
.
w
&

£SO

sively
as ¢ 114 for the mu‘pose specmefl

13. In a computing machine, the combi-
nation of recording wheels movable about
a common axis, the “wheels being of different
denominations. mechanism ior moving one
(111 wheels 1n an advance dn‘ectlon to
2 the ﬂﬁhole amount and any frac-

pQ t therein, and for transferring
movement of said wheel to the other wheel.
mean holding the la‘tez' wheel from
nlo‘"‘meat during the advance acumuoﬁ of
the former wheel by said mecl nm%mq and
mechanismn for ade ,Lmoﬁa,lj* moving the
former wheel when a fractional amount is
containgd therein, substantially as and for
the purpose set forth.

14, In 2 computing x‘mchinaj the combi-
nation of mm\"ﬂmo elements of different de-
nominations, and *nﬂch‘mlcm for computing
the v‘hﬂlo amount including 2 fractional
part of a unit in the element of h’ gher de-
nomination and for transferring a fractiona’

amount of a unit of the element of higher

A
¢

oY

dencmination proportionately to that of
lower denominati tion, substantially as and
for the purpese described.

15. In a computing machine, the combi-
nation of recording elements of different de-
nominations. mechanism for actuating the
clement of higher denomination to compute
vid element the whele amount ?r-cludinn‘
g Tl'il(,‘duili‘l part of a unit of the element of
higher denomination, and for {ransferring
movement of said element proportionately
to that of lower denomination an amount
equal to the fractional part of a unit theve-
in, and means for h\“dmo the element of
Tower denomination from movement while
the former o‘ement is being actuated in a
forward direction by the frst named mech-
anism. substantially as and for the purpose
specified.

16. In a computing the combi-
nation of i'e"or'hro wheels movable about a

ommon oXis, one heing a segment, mecha-
nism for actnating the complete wheel n one
direction fo set the entire amount to be com-
puted inelnding any fraction of a unit of
the completo wheel, and for reversing and
transmitting movement of the complete
Wneel *)mp(wmnatelv to the segment, in a

stion ovpos‘m to the movement of said
1, means for holding the segment sta-
qm ing the said movement of the
] ete wheel b ¥ “said mechanism, mecha-

in &8
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nism for additionally moving the complete
wheel when a fraction of a unit is contained
therein, and means for holding the first
menticned actuating mechanism for the
complete whee! stationary during the addi-
tional movement of the complete wheel, sub-
stantiz:lly as and for the purpose set forth,
. In a computing machine, the combi-
nww of recording elements, mechanism for
actuating one of said elements to compute
Lhele the entire amount, including a frac-
tion of a unit of said element, mechanism
for additionally moving the said element an
amount equal to the fractional unit set in
said element, the former mechanism serving
to transmit the additional movement of said
element to the other element including
planetary  gearing, and means for holmno
the planetary gearing from planetary move-
ment during the opumtion of the second-

named mechanism, and a common actuator .

for both of said mechanisms  connected
thereto to operate the same stccessively dur-
ing each movement of the actuator, substan-
tially as and for the purpose described.

18. In a computing machine, the combi-

nation of recording elements of different de--

nominations, mechanism connecting said ele-
ments including a rotating traveling pinion,
racks associated respectively with said ele-
ments and meshing with the pinion, means
for -actuating the pinion to cause the same
to trm/el means for holding one of said ele-
ments from movement flurm(“ the traveling
of the pinion, hence holdmcr the rack asso-
ciated with said element from movement,
whereby a rotary movement of the tr aveling
pinion 1s effected, multiplied and trans.
ferred to the other element, controlling
mechanism for additionally movmcr the lat-
ter element a predetermined amount after
the traveling movement of the pinion is
limited and thereoy causing the pinion te
rotate without traveling and hence transfer
1ts rotative movement to the former element
and an actuator common to both of said

" mechanisms and connected thereto to actuate

50
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the same successively during each operation
of the common - actuator. substantially as
and for the purpose specified.
19. In a computing machine, the combi-
wmtion  of recordmg elements including
wheels of different denominations arranged

~side by side, the wheels being formed ve-

spectively with an internal vack and a sun
gear, actuating mechanism including a
planetary pinien meshing with the sun gear

and the rack, means for normally holchnr;'

fl om movement the wheel provided with the
sun gear, controlling means for limiting the
trave hno of the pinion, and means for'wd-
ditionally v moving the wheel provided with

the internal rack, a predetermined amount,

and -thereby actuating the internal rack

“whereby rotative motion is transmitted to

1,872,334

the sun gear through the stationary planet-
ary pinion, substantially v as and for the pur-
pose set forth.
20. In a computing machme the combi-
nation- of recor dlng elemenis, actuating
mechanism connected to said elements and
tending to actuate the same, said mechanism
including a planetary pinion-interposed be
tween the elements, one of said elements be
ing free to ﬂdvarﬂe, & stop preventing retro-
rade movement of the latter element in one
curec*lf\p means yieldingly resisting move-
ment of the latter element in the oppos1te
direction, controlling means for limiting the
pianet‘u’j mevement of said pinion, “and
mechanism to additionally move the former

70

S0

element after the planetary movement of -

said pinion is limited, substantially as and
for the purpose described.

21 In a computing machine, the combi-
nation of recording elements of different
depommatlons, movable in- opposite direc-
tions, mechanism for setting the amount to
be r*omputbd in-one element including com-
pensating means between the elements a
stop pre\entmo movement of the other ele-
megt in one duectlon means yieldingly re-
s1<t;n0 movement of the latter element in
the opposmn direction, controlling- means for
limiting the ODLl‘athtIl of said mechanlsm
mechanism - for adchtlonullv moving the

former element and thereby actuating the -

latter element through the compenswtlno'
means against the influence of the yielding
means, and-an actuator common to -both
mechanisms and connected thereto to op-
erate the same successively during each op-
eration of the common qcttmtOI substan-
tially as and for the purpose set forth.

22, In a computing machine, the combi-
nation of recording elements of different
denominations, meclumsm for setting in one
element -the amount to be computed nclud- 7
ing any surplus amount to-be transferred
to the other unit, said ‘mechanism including
compensating means between the elements,
means for normally holding the other ole.

erate
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ment from movement in either direction, -

controlling means for limiting the opera-
tion of said mechanism, mechanism for ac-
tuating the former element an amount pro-
porhomw to the surplus set in said former
clement and thereby actuating the latter
element through the CO“’ll"eDS‘ItlIlO‘ means,
the lagt mentioned mechanism - including a
varying lost motion connection; and an ac-
tuator common to both of said mechanisms
and connected thereto to operate the same
successively during each -operation of -the.
actuator, substqntmllv as and for the pur-
pose described. -

23. In- a computing m‘xchme the combx—

nation of recording elements. of -different -

denominations; méchanism for rsetting
one element the amount to be computed in-
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cluding any surplus amount to be trans-
ferred to the other unit, said mechanism in-
cluding compensating means between the
elements, means for normally holding the
other element from movement in either di-
rection, controlling means for limiting the
operation of said mechanism, and mecha-
nism for actuating the former element an
amount proportionate to the surplus set in
said former element and thereby actuating
the latter element through the compensat-
ing means, the last mentioned mechanism
including a varying lost motion connection,
the amount of said lost motion being de-
termined by the surplus in the former ele-
ment, substantially as and for the purpose
described.

24. In a computing machine, the combi-
nation of recording elements of different
denominations, mechanism for setting in
one element the amount to be computed in-
cluding any surplus amount to be trans-
ferred to the other unit, said mechanism in-
cluding compensating means between the
elements, means for normally holding the
other element from movement in either di-
rection, contrelling means for limiting the
operation of said mechanism, and mecha-
nism for actuating the former element an
amount proportionate to the surplus set in
said former element and thereby actuating
the latter element through the compensat-
ing means, the last mentioned mechanism
including ratchet teeth associated with the
former element and a reciprocating pawl
coacting with the ratchet teeth, each ratchet
tooth being equivalent to a single advance
step of the former element and all the
ratchet teeth combined being equal to all
the steps of the latter element, substantially
as and for the purpose specified.

25. In a computing machine, the combi-

=

nation of recording wheels of different de-
nominations arranged side by side and be-
ing provided respectively with an internal
rack and an external rack, said racks being
concentric with the axis of the wheels, one
wheel being provided with ratchet teeth,
one for each of the recording characters
thereof, means for actuating the wheels in-
cluding a planetary pinion meshing with
said racks, means for yieldingly preventing
movement of the other wheel in one direc-
tion, a stop for preventing movement of the
latter wheel in the opposite direction; con-
trolling means for llimiting the planetary
movement of the pinion after the former
wheel has been actuated by said pinion, and
mechanism for additionally actuating the
former wheels including a pawl coacting
with said ratchet teeth, substantially as and
for the purpose set forth.

26. In a computing machine, the combina-
tion of a driving shaft, recording elements
loosely mounted on the shaft side by side
and being formed respectively with an in-
ternal rack and an external rack, a support
mounted on, and rotatable with, the shaft
and carrying a planetary pinion meshing
with said racks, means for normally pre-
venting one wheel from movement in one
direction, means for yieldingly preventing
movement thereof in the opposite direction,
controlling means for limiting the move-
ment of the support, and means for moving
the other of said wheels after the same has
been moved by the support and the plane-
tary pinion, substantially as and for the
purpose described.

In testimony whereof, I have hereunto
signed my name, at Syracuse, in the county
of Onondaga, and State of New York, this
29th day of March, 1917.

ALEXANDER T. BROWN.
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Corrections in Letters Patent No. 1,372,334.

It is hereby certified that in Letters Patent No. 1,372,334, granted March 22,
1921, upon the application of Alexander T. Brown, of Syracuse, New York, for an
improvement in “ Computing-Machines,” errors appear in the printed specification
requiring correction as follows: Page 6, line 107, claim 5, after the word “wheel”
insert the words from rotation when the amount is being set in the former wheel; same
page and claim, lines 110-111, strike out the words “from rotation when the
amount is being set in the former wheel”’; and that the said Letters Patent should
be read with these corrections therein that the same may conform to the record of

the case in the Patent Office.
Signed and sealed this 17th day of May, A. D., 1921.
[SEAL.] T. E. ROBERTSON,

Commassioner of Patents
Cl. 234—35.



Corrections in Letters Patent No. 1,372,334.

It is hereby certified that in Letters Patent No. 1,372,334, granted March 22,
1921, upon the application of Alexander T. Brown, of Syracuse, New York, for an
improvement in ‘ Computing-Machines,”’ errors appear in the printed specification
requiring correction as follows: Page 6, line 107, claim 5, after the word ‘“wheel”’
insert the words from rotation when the amount is being set in the former wheel; same
page and claim, lines 110-111, strike out the words ‘“‘from votation when the
amount is being set in the former wheel’’; and that the said Letters Patent should
be read with these corrections therein that the same may conform to the record of
the case in the Patent Office.

Signed and sealed this 17th day of May, A. D., 1921,

[SEAL.] T. E. ROBERTSON,

Commissioner of Patents
Cl. 234—35.



