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UNITED STATES

1,454,108

PATENT OFFICE.

THOMAS K. DIXON, ALEXANDER ELEIN, JESSE C. COX, AND

CEQRGE R. GHENT, OF

HOUSTON, TEXAS, ASSIGNORS TO DIXOWN DEVELOPEMENT COMPANY, OF EQUsTOow,

TEXAS, A CORPORATION OF TEXXAS.

TRAWNEFER ADDING AWD TOTALING IACHINE,

Application dled Julv 13,

To all whom it may concern:

Be it known that we, Tmomas K. Dixox,
Arexavper Krmmv, Jesse C. Coz, and
Grorez R, GaenT, citizens of the United

§ States, residing at Houston, in the county
of Harris and State of Texas, have inveni-
ed certain new and useful Improvements in
a Transfer Adding and Totaling Machine,
of which the following is a specification.

This invention relates to new and useful
imprevements in 2 transfer adding and
totaling machine. ,

One object of the invention is to provids
a machine of the character described which
5 has been specially designed for the DUrpose
of mechanically  transferring the sotals,
registered on adding machines, to the total-
ing machine whereby a register is made of
the grand total of the amounis mdicated
by the different individual adding machines,
The machine herein described is particu-

- larly useful in connection with our mechani-
cal store described in our application for
patent thereon, filed in the United States

26 Patent Office on the 7 day of June, 1921,
under Serial No. 475,629, for the DUTPOSS
'of keeping a total register of the individ-
ual adding keys used in the operation of
said store. . '

Another object of the invention is to pro-
vide a machine of the character described
which in addition to transferring and com-
bining said totals will set back the adding
machine, or adding key, to zero so that it
can be re-used by other customers.

With the above and other objects in view
this invention has particular velation to cer-
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tain novel featurss of construction, opera-,

tion and arrangement of parts, an example
of which is given in this specification and
illustrated in the accompanying drawings,
wherein i— '

Figure 1 shows a side view of the
chine with the casing in seotion.

Figure 2 shows a plan view thereof,
tially in section.

Figure 8 shows an end view paptial

i
o

1921, Serial o, 432,259,

section, showing the mechanism in uctive
position, o

Figure 4 shows an end view with the 50
mechanism in inactive position.

Higure 5 shows an end view partially in
section, of the adding key,

Figures 6 and 7 show edge and side views,
respectively, thereof, and Figure 8 shows o 85

fa)
longitudinal secti view thereof.

elerrng now more pariiculerly to
drawings, wt re- numerals of

=l
meral 1 designates the cas- @0

A hand knohb
e which fits over the

block 8 and the corre- 35
cam shaft is fastensd

cem shaft carries a

knob.  The
plurality of spaced cams 7 and it has a cen-
tral bore 8 throngh which the release rod 9

works. The ocuter end of this rod is yo. 70
duced and extended through the knob &
and is formed with 2 push button 10 which
works in » sceket i1 in the outer end of said
lenob. A coil push spring 13 is interposed
between the push bution and the opposing
end of the shaft 2 and is confined within
the knob 5.

The inner end of the release rod 9 is
formed inic a release key 14, This rod is
normally locked against operation by mesns g
of the sectional spring: seated plungers 15
which are seaied in the socket 16 in, the
block 4 and worlk through aligned bearings
in the cam shaft and releass rod. The
middle section each plunger is equal in 25
length to the of the wall of the
cam shaft th n which i works so thai
when said mi ~sectlen is in aligan
with said - i will be

]
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10

When this adding key is in co-operating
relation with the mechanism with which it
is designed to operate the inner end of the
cam shaft 2 is clutched with the adjacent
end of the tubular drive shaft 17. ~This
drive shaft has a release rod 18 therein
whose inner end is formed with a release
key 19 disposed to engage with and de-
press the plungers 15 1nto releasing posi-
tion. The shaft 17 and rod 18 are normally
locked by means of sectional spring seated
plungers 20, similar in construction and op-

- eration to the plungers 15.
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The inner end of the rod 18 carries the
ivoted dogs 21 which are actuated by the
cey 14, when in co-acting relation therewith
depress the plungers 20 into releasing posi-
tion and at the same time the plungers 15
are similarly released by the key 19, so that
the interlocking shafts 2 and 17 are free to
turn. :

The key is equipped with an adding mech-
anism which will now be - described :(—1o-
tatably mounted on the shaft 22 are a plu-
rality of rotary units each complete unit
consisting of the ratchet wheel 26, the star
wheel 23, the counter disc 24, and the stop
lug 25, arranged in the order stated, Trans-
fer bars 27 are slidably mounted on the
bearing shaft 28 and one end of each bar
is formed into a dog, said dogs coacting
with the corresponding aligned ratchet
wheels 26. ‘

Tt is contemplated that the counting discs
94 will be rotated by suitable adjustable
segments, (not shown) which work through
the slots 20 of the casing 1, in mesh with

. the star wheels 23. Each counting disc has
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the numerals from 0 to 9 thereon which come
successively before the aligned windows 30
of the casing 1, as the discs are rotated, as
shown in Figures 2 and 5. Any number of
counting discs may be used, depending upon
the required capacity, or range of the
adding key. As shown five discs are dis-
closed. The first registers units or cents,
the next registers tens or dimes, and so on,
the amount indicated on any disc being ten
times the corresponding amount indi-
cated by the next preceding disc of a lower
denomination. While any disc is being ro-
tated the corresponding transfer bar is
driven forwardly. carrying its dog .out of
the range of the aligned ratchet wheel until
said disc has erformed nine tenths of a
complete rotation, that is, has counted to
nine, and then said dog will engage with
and actuate the ratchet wheel 26 of the
next unit. to accomplish a- partial (one
tenth) rotation of the counting dise of the
next higher denomination and transfer the
amount indicated by the next partial rota-
tion of the former disc, to the latter.

In order to bring this action about oseil-
lating levers 30" are mounted on the bear-

1,454,108

ing rod 81 and at their free ends.are pivoted
to the respective dogs 27. These levers have
the offset lugs 32 and the corresponding
cams 7 work against said lugs, and drive the
levers and the corresponding transfer bars
97 forwardly, and the levers are returned
by the tension of the coil springs 33. When
ihe transfer bars are driven forwardly the
shoulder 34 of each dog rides upon the adja-
cent end of the pawl 35 to hold the dog of
said bar out of engagement with the aligned
ratchet 26. The pawls 35 are mounted on
the bearing rod 36 and are aligned with
the stop lugs 25, and held ylelding there-
against by means of the tension spring 37.
When a counting disc has accomplished,
nine tenths of a revolution the sloping side
of the lug 25 pushes back, or retracts, the
corresponding pawl 35 and thereupon the
shoulder 34, of the corresponding bar 27, is
pulled down into the notch 38 of the pawl
35 and the dog of said bar 27 then engages
with the ratchet wheel 26 and upon the next
backward movement of said bar the ratchet,
and the corresponding counting disc is
turned one tenth of a rotation t%us in ef-
fect transferring the amount counted by
the preceding counter to it. A pull spring
39 is attached, at one end, to each bar 27 and

“at its other end to the rod 36 and is ef-

foctive to hold the shoulder 34 against the
adjacent end of the corresponding pawl 35,
and to cause it to drop into the notch 38
when said pawl is retracted,

As the bar moves backwardly to effect
this partial rotation of said ratchet wheel
the shoulder 34 rides up out of the notch
38 and the lug 25 having passed the pawl
35 said pawl drops in pehind said lug, act-
ing under the influence of the spring 37, so
that the dog of said bar 27 wil thereafter

pe held out of engagement with the aligned

ratchet until the corresponding pawl 35 is.

again retracted, as hereinbefore explained.

From tne foregoing it will appear that
each counter disc, in effect, adds one for
each partial rotation up to nine, and with
the tenth partial rotation the amount
added by it is transferred to the next suc-
ceeding counter disc of a higher denomina-
tion. i

When the adding key is not in operation
the slots 29 are closed by a sliding shutter
40 +hich works: within the casing 1 and
partially surrounds the counting units form-
ing the adding mechanism. This shutter
has the transverse slots 41 out therethrough
and it is actuated by the lever 42. This
lever is pivoted to the bearing block 43, con-
fined within the casing 1. One end of the
Jever is pivoted to the shutter and its other
end rides on the cam 44 which is fastened on
the shaft 2.

When the adding key is inserted into the
mechanism with which it works and the
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shaft 2 is turned the cam 44 rides out from
under the end of the lever 42 and the slots
41 align with 'the slots 29 permitting the
gears of the said mechanism to mesh with

and operate the corresponding star wheels

23, and then said cam 44 again actuates said
lever to again shift the shutter to close said
slots 29 and thus protect the counting mech-
anism against interference.

It is to be understood that the mechanical
adding key hereinbefore described is pri-
marily designed to be used in connection
with our mechanical store described in the
application for United States Letters Pat-
ent hereinbefore referred to. -

When a customer enters the stere he pro-

cures said key and by its use gains access .

to the goods and as the purchases are made
the total cost of the articles purchased is
registered by said key. The key is then re-
turned to the cashier and the price, regis-
tered by the key, is paid to the cashier. A
register of said price must be made and the
key must be set back to zero so that it can
be delivered to another customer for use. It

© 1s obvious that a number of these keys wily

be necessary to accommodate all customers.

" A machine for totaling the registers of the
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keys used and for setting said keys back
te zero will be necessary for conduciing the
business with dispatch. " Such a machine will
now be described :—

 The numeral 45 refers to the casing which
is formed with a pocket, or keyway 46 there-
in to receive the mechanical adding key,
hereinbefore described. When this key 1s
inserted its shaft 2 will align with the crank
shatt 47, which is rotatable in suitable bear-
ings in the casing 45 and whose outer end
has the crank 48 by means of which it may
be turned. When in operative position the
shafts 2 and 47 are released for rotation and
clutched together by means of a mechanism

disclosed in Figure 8 and hereinbefore de- -

gscribed. The crank shaft 47 has a Spur gear
49 fixed thereon which drives a train of spur
gears 50, 51 and 52, the latter of which is
fized on the counter shaft 53. The gears 50
and 51 rotate on suitable spindles 54 and 55
carried by the web 56, and this web is formed
with bearings in which the respective shafis
47 and 53 rotate. The shafi 47, as it is
turned will rotate the shaft 2 and will also
rotate the shaft 53 in the opposite direc-
tion.

The inner end of the shaft 47 has a disc
57 fixed thereon, whose inner face is formed
with a cam-shaped groove 58 in which the
roller 59 runs. This roller. is carried by
the link 60 one end of which has a long
bearing 61 to receive the hub of the disc 57
and the other end of which is pivoted to
the upper end of the arm 62. The lower
end of this arm is fixed to the frame of an
adding mechanism 63 which totals the sums

indicated by the mechanical adding keys. In
other words the amounts carried by said
adding keys are transferred to the adding
mechanism 63 and the totals thereby regis-
tered.

The mechanical construction and opera-
tion of this totaling machine 63 are similar
to the mechanism of the key shown in Fig-
ures 9 to §, inclusive, and will not be further
described in detail. :

End brackets 64, o4 have their lower ends
formed into bearings 65, 65 in which the

-shaft 53 works, and one of these brackets is

extended forming the arm 66 whose free end
has the spur gear wheel 67 rotatably mount-
ed thereon. :

The upper ends of these brackets 64 are
formed with aligned bearings 68, 68 in which
the shaft 69 rotates. Keyed on one end of
the shaft 69 there is a segmental rack mem-
ber 70, and fixed thereon, between the bear-
ings 68 there is slotted cage 71.° Loosely
mounted on the shaft 69 there are the seg-
mental rack members 72, each composed of
wings 73 and 74 having gear toothed mar-
gins. These rack members 72 work through
the slois 75 of said cage. A pair of pull
springs 76 are attached to each wing 74, ap,
one end, and at their other ends these springs
are attached to said cage. Kach wing 73
has an arcuate slot 77 therethrough, form-
ing bearings, which move on the bearing rod
78 which is anchored in, and extends trans-
versely through, the cage.

One of the bearings 65 is formed with g 3

projection 79, forming integrally therewith,
and 2 screw 80 is threaded therethrough,
forming an adjustable stop, which is ar-
ranged opposite the abutment 81 which
stands up from the bottom of the casing 45.
A pull spring 82 is attached at one end of the
projection 79, and at its other end it is fas-
tened to the casing 45. '

An arm 83 is formed with a bearing 84 at
one end, which works on the shaft 69, and
its other end has a bearing pin 85 which
Dbrojects laterally through an oblong bearing
slot 86 in the link 60. *

When the crank 48 is turned the shaft 47
rotates the shaft 2 and the cam 44 rides out
from under the end of the lever 42. There-
upon the pressure of the push spring 87
actuates the shutter 40 to align the slots 41
thereof with the slots 29 of the casing 1, so
that the segmental wings 73 may work
through said slots into mesh with the star
wheels 23 of the adding key. At the same

time the cams 7 operate, through the add-

ing key mechanism described, to carry the
bars 27 out of engagement with the ratchet
wheels 26 to permit their reverse rotation
until they are stopped by the contact of the
lugs 25 against the corresponding oppos-
ing dogs 85, in which position the zeros of
the counting discs 24 will align behind the
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“the star wheels 23’
- with the corresponding star wheels

a

windows 30 and the adding key will then be
cet back for use by another customer. As
the link 60 moves under the influence of the
cam groove 58 the frame 63 is partially ele-
vated causing the star wheels 23’ to-ap-
proach the opposing segmental wings T4
with which they are designed to mesh, and
the brackets 64 move with said link being
swung around on their shaft 69 under the
influence of the pull spring 82, until the
wings 73 are in position to mesh with the

star wheels 28, at which point the stop 80,

contacts against the abutment 81, as shown
in Figure 3. The segmental rack 88 has in
the meantime moved into position to mesh
with the rack member 70 and the further
movement of the link 60 will further ele-
vate the frame 63 and bring the star wheels
93’ into position to mesh with the rack teeth
of the wings 74. The further rotation of
the shaft 47 will now operate, through the
rack 88, to rotate the member 70 and the
chaft 69 to which it is fixed, and the rack
teeth of the wings 73 will mesh with and
rotate the star wheels 23, of the addine key,
reversely, until they are carried back to zero
and stopped, as above explained. Some ofi
these star wheels will be stopped before the
others, this depending on their respective
positions when the adding key is inserted
in the socket 46, and the springs 76 of the
correspondine segments, also stopped, will
yield to permit: the others to move on until
all of said star wheels 23, and the counter
discs 24 are returned to zero nosition. .

The wings 73 and 74 have a correspond-
ing number of teeth. The latter mesh with
when the former mesh
93. The
nurnerals carried by the counter wheels 24/
are arranged reversely with respect to the
arrangement of the numerals of the coun-
ter wheels 24 so that as the latter are turned;
backwardly the former will be turned for-
wardly with the result that the numbers
taken off of the addine key will be totaled
onto the adding mechanism 63. '

The continued rotation of the shaft 47
will operate through the cam groove 58 to
move the link 60 backwardl~ which in turn
will operate through the arm 62 to lower the
adding mechanism 63 out of operative con-
nection with the wings 74, d4nd as said link
60 moves on backwardly it will operate
through the link 83 to swing the brackets
64, 64 backwardly and release the wings
73 from the star wheels of the adding key.
The pull of the springs 76 will then
bring the segments 72 back in alignment in
their original positions, relative to the
cage T1. '

The rack segment 89, fixed on the shaft 47
is now in position to intermesh with the
oear 67 and as the shaft 47 continues to ro-
tate the rotation of said gear isreversed, thus

1,454,108

reversing the movement of the rack member
70 and restoring the cage 71, and the seg-
ments carried therein, to original, or start-
ing positlon. :

The adding key may then be removed,
and another inserted and the operation re-
peated. The sums indicated by the adding
keys will thus be transferred to and totaled
on the adder €3.

‘What we claim is:—

1. The combination with a total retaining
device of an adding machine detachable
from said device but adapted. to be com-
bined therewith, and mechanism included in
said retaining device whereby the total sum
indicated by said machine is transferred to
eaid retaining device and said machine is

“restored to zero.

9. The combination with a total retaining
device of a detachable adding machine
adapted to be combined therewith, and
mechanism adapted to effect the transfer of
the total sum indicated on said machine to
said retaining device and restore said ma-
chine to zero.

3. The combination with a total retaining

device of a detachable addine machine
adapted to be combined therewith, and
mechanism adapted to effect the transfer of
the total sum indicated on said machine to
said retaining device and restore said ma-
chine to zero, said mechanism * permitting
the machine to be detached from said total
retaining device while in zero condition.
. 4. The combination with a total retain-
ing device, of an adding machine detach-
able from said device but adapted to be
combined therewith; register mechanism in-
cluding counting wheels in said adding ma-
chine and mechanism in’ said total retain-
ing device adapted to restore said counting
wheels to zero and to add to said total re-
taining device the sum taken off the adding
machine. ' ‘

5. The combination with a casing having
a recelving pocket, of an adding machine
within said casing, an independent adding
machine adapted to be inserted in said
pocket and mechanism adapted to .actuate
caid machines whereby the latter will be re-
stored to zero and the sum indicated there-
on will be registered on the former.

6. The combination with an adding ma-
chine, of an independent adding machine
adapted to be moved into and out of co-
operative relation therewith, and mecha-
nism adapted to actuate said machines si-
multaneously to restore said independent
machine to zero and to register the sum in-
dicated thereon to the first-mentioned ma-
chine.

7. The combination with a. casing of an
adding machine therein, an independent
adding machine capable of movement into
and out of cooperative relation with the
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first-mentioned machine, and a common

- mechanism through which said machines

may be actuated to set the latter back to
starting position and simultaneously reg-
Ister the sum indicated thereon on to the
former machine. t

8. The combination with an adding ma-
chine of an independent  register machine
adapted to be moved into and out of coop-
erative relation therewith, each of-said ma-
chines " including register wheels, means

- within said adding machine adapted to actu-

25

‘chine to zero.

.deviee to zero,

ate the register wheels of the two machines
in opposite directions to transfer the amount
indicated ‘on said register machine to said
adding machine and '

9. The combination with an adding ma-
chine, of a device detachable from but
adapted to be ¢ombined with said machine,
said dévice containing register mechanism
actuating means within said machine adapt-
ed to effect the transfer of the total indi-
cated on said register device to said add-
ing machine and to restore said register

, said register device having
an - opening through which said register
mechanism may be engaged by said actuat-

. ing means, a cover for said opening adapted

30

40

when in position to prevent access to said
register mechanism, and means for locking
said cover. ‘

10. The combination with an adding ma-
chine, of a device detachable from but
adapted to be moved into and out of Coop-
erative relation with said machine, said de-

vice containing register mechanism, actuat-’

ing means within said machine adapted 4o
effect the transfer of the ‘total indicated on
said register device to said adding machine

~and to restore said register device to ZETro,

50
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sald device having an opening through

‘'which said register mechanism may be en-

gaged by said actuating. means, a movable
cover for said opening, means for locking
said cover, and means whereby the cover ig
unlocked and the opening uncovered when
the register device is in cooperative rela-
tion with said adding machine. o

11.-The combination with an adding ma-
chine having a series of total wheels, of a
register device detachable from but adapted
to be combined with said machine, said Teg-
ister device including a series of counting
wheels, oppositely movable pivoted racks in
said machine adapted to actuate said total
wheels and said counting wheels to transfer
to said total wheels a sum indicated on said
counting wheels and to restore said counting
wheels to zero.

12. The combination with an adding ma-
chine having a series of total wheels, of a
register device detachable from but adapted
to be combined with said machine, said Tog-
ister 'device having a series of counting

restore the register ma--

&

wheels and openings through which said
counting wheels may be engaged, a pivoted
rack in said adding machine adapted, when
the adding machine and register device are
in cooperative relation, to engage and ac-
tuate said counting wheels, a second pivoted
rack in the adding machine adapted to ac-
tuate said total wheels, and means for si-
multaneously operating said racks in oppo-
site directions, whereby the sum indicated
on the counting wheels is transferred to the
total wheels and the counting wheels are
restored to zero.

13. The combination with an adding ma-
chine having a series of total wheels, of a
register device detachable from, but adapted
to be combined with said machine, said reg-
ister device including a series of counting
wheels, and oppositely movable members in
said machine adapted to actuate said total
wheels and said counting wheels to transfer
to said total wheels a sum indicated on said
counting wheels and to restore said count-
ing wheels to zero.

14. The combination with an adding ma-
chine having a series of-total indicators, of
a register device detachable from but adapt-
ed to be combined with said machine, said
register device having a series of counting
members, a movable rack member in said
adding machine adapted, when the adding
machine and register device are in coopera-
tive relation, to actuate said counting mem-
bers, a second movable rack member in the
adding machine adapted to actuate said to-
tal indicators, and means for operating said

“rack members to transfer the sum indicated
on said counting members to the total indi-
cators and to restore said counting members

" to zero.

15. The combination with an adding ma-
chine having a series of total wheels, of a
register device detachable from but adapted
to be combined with said machine, said reg-
ister device including a series of counting
wheels, a rocking member adapted to engage
both series of wheels to transfer the total
from the register device to the adding ma-
chine and to restore the wheels of the regis-
ter device to zero.

16. The combination with a casing hav-
ing a pocket, of an adding machine within
the casing, and independent adding machine
formed to be inserted into said pocket, and
a_mechanism within the casing through
which the first mentioned machine may be
actuated forwardly and the independent

adding machine may be simultaneously actu-

ated reversely. :

17. The combination with a.casing having
a pocket, of two adding machines, each in-
cluding counting discs, one of said machines
being permanently located within the casing
and the other one being independent and
formed to fit within said pocket, and a mech-
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anism adapted to rotate the discs of said in-
dependent machine rearwardly and to
simultaneously rotate the discs of the other
machine forwardly. ;

18. The combination with a casing having
a. pocket, of two adding machines, each in-
cluding counting discs, one of said machines
being carried by the casing and the other
being independent and formed to- fit into
said pocket, and a mechanism adapted to
rotate the discs of the latter rearwardly and
the corresponding discs of the former the
same degree forwardly.

19. The combination with a casing,

of a

5 totaling machine therein, an independent

adding key, means normally locking said
key against operation, a common mechanism
through which said totaling machine and
key may be actuated to set back the latter
to zero and simultaneously register the sum
indicated thereby onto the former, means
normally locking said mechanism against
movement, and releasing means carried by
the adding key and actuating mechanism,
respectively, each disposed to mutually re-
lease the locking means of the other when
the key and actuating mechanism are in co-
operative relation.

1,454,108

90. The combination with a casing having.

a pocket, of an adding key, and a totaling
machine, each including counting discs, said
totaling machine being permanently located
in the casing and said adding key being in-
dependent and formed to fit into said pocket,
a mechanism adapted to rotate the discs of
said key rearwardly and to simultaneously
rotate the discs of the totaling machine for-
wardly,
against operation, means normally locking
said mechanism against movement, and re-
leasing members carried by said key and
mechanism respectively, said releasing mem-
ber of one operating to release the locking
means of the other when said key is in co-
operative relation with said mechanism.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

THOMAS K. DIXON.
ALEXANDER KLEIN.
JESSE C. COX.,
GEORGE R. GHENT.

Witnesses:
E. G. Wrssuws,
C. . KILiiNGSWORTH.
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