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7 Claims.

The present invention relates to improvements
in fraction accumulating and printing devices
and is more particularly concerned with means
for accumulating and printing duo-decimal
amounts, such as pence in the British monetary
system. A preferred use of the present improve-
ments is in its incorporation as a pence accumu-
lator order in an accumulator which is modified
in certain other orders to accumulate shillings
and pounds, thus enabling the accumulator to
function to receive entries according to the Brit-
ish monetary system.

The main object of the present invention is te
dispense with the two columns or orders previ-
ously utilized to represent 1-11 pence and to
have such control originate in a single control
order, such as a single column of a perforated
record, and to further provide a suitable control
means exercised by the single column for setting
a single printing member to print any of the
digits 1-9, 10 or 11 pence. In this manner any
printing member of a bank is adapted to print
not only decimal digits 1-9 but fractions or duo-
decimal figures 10 and 11 as well.

A further object of the invention is to provide
control means exercised by the printing member
to initiate the accumulator entry of either 1-2
pence, and upon entry of 10 or i1, slightly earlier
in the cycle, to thereby enter the desired number
of pence.

A still further feature of the invention is to
provide a selective control, preferably obtained
from the 10 or 11 pence designation on the con-
trolling record to condition the machine so that
the 10 or 11 entry is initiated slightly earlier in
the cycle. A further selective control as to which
pence 10 or 11 is to be entered is also exercised
by the appropriate 10 or 11 pence designation.

In some forms of accounting machines it is
generally preferable to initiate accumulator en-
tries under control of the printing mechanism
when it is started to its digit representing posi-
tion, thereby effecting and insuring a correspond-
ence between the digit printed and digit to be
entered. The present arrangement, as far as the
enfry of pence is concerned, also has this advan-
tageous feature.

At times it is desired to omit printing in which
case the present arrangement also provides for
entry of amounts according to the sterling nota-
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tion directly into the sterling accumulator, with-
out entries being controlled by the printing mech-
anism.

A feature of the invention in the above type
of direct entry is to subdivide the entry of 10 and
11 pence into two entries, the first of which is
a first entry of 9, and a second entry of 1 or 2,
depending upon the entry of 10 or 11 pence.
This second entry is determined by the pence
designation on the perforated record, and is se-
lectively effected under control of the 10 or 11
pence designations.

Other objects of the invention will be pointed
out in the following description and claims and
illustrated in the accompanying drawings, which
disclose, by way of example, the principle of the
invention and the best mode, which has been
contemplated, of applying that principle.

In the drawings:

Figs. 1a and 1b when assembled together with
Fig. 1a on the top disclose in side elevation one
order of the printing mechanism and associated
translator mechanism which are adapted to
translate and print the values of pounds, shillings
and pence.

Fig. 2 is a view in side elevation of the operat-
ing gears for the drive shafts of the printing and
translator mechanisms.

Fig. 3 is a detail view in side elevation of any
decimal order of the accumulator for adding
pounds and units of shillings.

Fig. 4 is a view of some of the parts shown in
Fig. 3 hut in operated position.

Pig. 5 is a view of the accumulator order which
is adapted to accumulate pence values.

Fig. 6 is a view of the accumulator order which
is adapted to accumulate tens of shillings or
halves of pounds.

Fig. 7 represents the code for selecting type.

Fig. 8 is a view of a portion of a card which is
adapted to be perforated to represent pence, shil-
lings and pounds.

Fig. 9 is a view showing a sample of printing
adapted to be effected by the present printing
mechanism for printing pounds, shillings and
pence.

Figs. 10a and 10b comprise a timing diagram.

Figs. 11a, 115, 11c, and 11d when assembled in
the named order constitute the wiring diagram.
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Card punching

The form of card which is preferably employed
to control enfries and printing in the present
machine is shown in Tig. 8, columns 9-13 being
appropriated o receive hole punchings represent-
ing pounds, shillings, and pence in the sterling or
British monetary system.

Columns 10 and 9 are allocated to represent
respectively units ang tens of pounds by holes at
0-8 in each of these columns. Ceolumns 11 and
12 are allocated to represent shillings 1-19, by a
hole at 0-9 in column 12 to represent units of
shillings and a hole in column 11 to represent 1
in the tens of shillings order. Thus, one or two
columns are punched to represent 0-19 shillings.
Only a single column, column 13, is necessary in
the present machine for representing 1-11 pence.
Index points 0-9 are punched to represent -8
pence. A hole at X represents 10 pence, and a
hole at R represents 11 pence.

Transletor and printing mechonism

The present machine is provided with a pring-
ing mechanism which is adapted to print, as
shown in Fig. 9, the enferad amounts in pounds,
shillings and pence. The unils pence order of
the printer has a type wheel 88 which not only
prints the pence §6-9 but on the same wheel (as
shown in Fig. 1¢) the numbers 10 and 11 ars pro-
vided to print these pence amounts. The npznce
type 0-9, as well as the units and fens of shillings
and all pounds orders, are sclected by the card
holes at 0-8 index point positions, but 10 and 11
type are not directly selected by the X and R
holes since, as will be made ¢learer on, such holes
select an impulse transmitting means which
transmit impulses 8—4 or -3, and through a trans-
lator the pence printing wheel is rotated to &
position to print the 10 or 11 pence type (see
code of g, ).

Reference character 22 in Fig. 2 represents a
main drive shaft which is rotated one revelution
for each machine cyele. The customary card
feed shaft which drives the card feed mechanism
is driven by shaft 22, and interposed between the
card feed shaft and shaft 22 is the usual card
feed clutch which is engaged, as is well known, by
the energization of the usual CF clutch magnet
(not shown).

In Figs. 1o and 2 reference numeral 38 desig-
nates the printing impression drive shaff which
is driven with a uniform speed of votation for
each eycle of the operation of the machine, The
main drive shaft 22 has secured thereto a gear
49 (Tg. 2) which drives a gear A} secured to the
printing impression drive shaft 38 to rotate the
latter at o uniform speed of rotation one and a
half revolutions for each revelution of drive
shaft 22. Reference numeral 83 designates the
type selecting drive shaft which rotates two and
one-twelfth revolutions for each operating cycle.
At times shaft 38 is driven with a uniform speed
of rotation substantially synchronous with the
drive shaft 88, but at other times the speed of
rotation given to shaft 38 is decreased or increased
with respect to the drive shaft 88.

Tn the columns where 0-9 is perforated sush
holes are analyzed when the card is in the second
analyzing station, as will be described. For each
card column a printing control magnet 8f is
energized and in accordance with such holes a
setup is made in the translator and interpreted
as  delayed mechanical impulse which consists
of the movement of an operating link 83 (Fig. 1a)
at differential times. For the selection of type
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1~9 determined by the holes 1-9 the operating
link 83 is shifted to the left at differential times
hetween 135-278° of the operating cycle as is
shown in the timing diagram (Fig. 10a). Dur-
ing this time shaft &8 is being rotated at a uni-
forin speed of rotation. The chifting of the op-
erating link 83 at differential times is provided
herein to transmit a differentially timed me-
chanical impulse to trip the type selecting clutch
shown in Fig. ig, now to be described in detail.

For each printing order there is pivoied on a
rod §6 a triple arm member consisting of arms 84,
§5 and a clutch release arm 67,

Shaft 38 has secured thereto a tube §8 which
is fluted transversely along its periphery to pro-
vide clutch notches §8. Tube 85 constitubes the
driving clutch mamber. BEncircling the clutch
tube 68 iz a plurality of gears 78, there being one
gear for each order of the printing mechanism.
wor mounting the gears 7§ on the clutch tube §2,
each gear has integral therewith a flange 12, To
provide for the lateral spacing between the gesrs
10 the gears are guided by guide sicts 7! formed
in guide blocks 73, 74 and 78. By such spacing
members the gears 18 are separated to allow in-
dependent rotation and to also locate a cluteh
pawl 76 which is pivoted on the related gear to
cooperate with the clutch release arm §7. The
cliutch relsase arm 67 normally holds the elute
pawl 78 in such position that its tooth ¥7 is oub of
engagement with any of the clutch notches 69 of
the clutch tube 53. When the clutch release arm
87 is rocked as a result of the actuation of the
operating link 83 at a differential time, the cluich
is engaged because g spring 78 attached to cluich
pawl T8 will rock the latter in order that the clutch
tooth 77 will engage g clutch notch 68 determined
by the differential time the operating link B3 is

actuated. The ahove described clutch is the
printing type selecting clutch and causes the

differential rotation of the printing wheel 8%,
since the gear 78 and the printing teeth of the
type carrying wheel 68 are intergeared.

Figs. 1g and 1b show the arrangement of the
printing devices for a single grder and thes ma-
chine is preferably provided with duplicate de-
vices for printing g plurality of characters.

If the operating link 02 was shifted at aboub
5 hole at the 9 index point posi-
tion of the contreliing column, the clutch relezse
arm 67 would be rocked at this time and pawl 78
would ke releassd and rocked by spring 78 so that
clutch tooth 77 engages a clutch notch €8 and
printing wheel 838 will thereafter continue o ro-~
tate to such position as to present the numeral
type 9 to the printing line. The differential time
at which the operating link 83 iz actuated da-
termines the sextent of counterclockwise rotation
of the printing wheel 8 from a rest position
necessary to select the tywe 1-8 for priniing.
After the predefermined extent of rotation of
the printing whee! £9 has heen affected and the
printing impression hias been effected, with the
type selecting elutch still engaged, the printing
wheel ¢8 will continue to rotate unitil the frec
end of the clutech rawl 18 strikes the ciuteh re-
lease arm 67 which, in the meantime, has bssn
brought fo its normal position, by teans of a
compression spring 7§ (Fig. la). When guch dis-
engagement is effected the printing wheel 60 is
at the normal pesition shown in Fig. la.

Each printing wheel §8 is carried by an arm 8
loosely pivoted upon a rod 82 and provided with
a rearwardly extending follower extension 84
which is operated by a cam projection 83 of a

e

138° as a result of



2,658,683

5

cam disk 85 which constitutes a driven member
of a printing clutch.

Shaft 28 rotates a clutch tube 86 fixed thereto
and likewise encircling the clutch tube 86 is the
driven clutch disk 85 upon which is pivotally
mounted a clutch pawl 87. Clutch disk 85 and
parts carried thereby are guided similarly to
gear T80, Associated with the clutch pawl 87 is
a clutch release arm 88. When the clutch en-
gagement is effected between the clutch pawl 87
and one of the clutch notches of the clutch tube
86, the disk 85 will be rotated in a clockwise di-
rection, whereby the cam projection 83 will co-
operate with the follower extension 84 to rock
arm 81 about the rod 82 against the action of
the return spring 89. 'The engagement of the
printing clutch now being described is effected
when the print contrel magnet 61 for each order
is again energized for numeral printing by an
“N” impulse, as will be described.

When the printing clutch engagement has been
effected, each cam 85 will cooperate with the
related follower extension 84 to rock the asso-
ciated printing arm 81 to force the printing wheel
60 against the usual inking ribbon and platen
90 around which platen is positioned the paper
strip to be imprinted. As each arm 81 is rccked
against the action of the spring 88, the printing
wheel 60 is being rotated counterclockwise but
since the printing wheel is now rolling over the
gear 10, this rolling action will cause an equal
and simultaneous rotation in a clockwise diree-
tion. Both of these opposite rotations will, in
effect, cause the printing wheel to be immobile
with respect to its rotation when it moves to the
right to strike the platen 90, the type striking
the platen squarely and firmly to cause a legibile
impression.

After the printing operation, when cam ex-
tension 83 of the cam disk 85 passes by the fol-
lower extension 84, spring 89 will now be effec~
tive to return the type wheel carrying arm 81 to
normal position and the extension 84 now bears
against the circular peripheral edge of the cam
disk 85.

After the printing operation, since the type
selecting clutch is still engaged, the printing
wheel 60 continues to rotate as previously stated
until the clutch pawl 16 strikes the clutch release
arm 67 which, in the meantime, has been posi-
tioned to normal, thereby disengaging the type
selecting clutch when the printing wheels are at
normal position. _

The printing clutch continues its engagement
for a complete rotation of the cam 85 and the
clutch disengagement is effected by the engage-
ment of the clutch pawl 87 with the clutch re-
lease arm 88.

As the free end of the clutch pawl 16 strikes
the clutch arm 67 there is a tendency to cause
the gear 10 to rebound counterclockwise. This
action is prevented by the cooperation of a
spring-pressed detent arm 96 with a shoulder 97
of a plate 98 secured to each gear 70. When the
normal pcsition of the clutch is obtained, the
detent arm 9% will engage the shoulder 97 to pre-
vent such rebound and retain the clutch parts
in their normal position.

A somewhat similar rebound preventing mech-
anism is also provided for the printing clutch
which consists of a spring-pressed detent arm
91 cooperating with the shoulder 99 of the cam
disk 85.

Cams (00A, 100B, (00C and 100D (Figs. la
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6
and 1b) are driven by driving means to be sub-
sequently described one revolution for each cycle
of operation of the machine. It will be noted
that these cams differ in their cam confours and
the particular cam portion which is effective in
each point of the operating cycle is shown in the
timing diagram of Fig. 10¢. Each of the cams is
provided with cam heights which are identified
by three dotted circles associated with the cam
{00A (Fig. 1b), which cireles are of three differ-
ent diameters and represent the heights of the
cam contours as Low, Medium and High. The
corresponding designation is shown in the tim-
ing diagram of Fig. 10a for such cams to identify
the particular cam portion effective in each point
of the operating cycle. The cams {80A, 109B,
{00C and 100D may for convenience in construc-
tion be extended longitudinally to provide fluted
cam rods having the configuration and outline
in Fig. 1b to cooperate with a plurality of orders.

Each cam 180 cooperates with a related releas-
ing and blocking member {{0. The reason that
the member {10 is also called a releasing member
is that when elevated a predetermined distance
by the Medium or High cam portion of the re-
lated cam 100 it will release the operating link
63 for movement but when in its normal lower
position (due to the Low cam portion) it will
block the link 63 against movement. Each mem-
ber (10 is slidably mounted in a slot (0f of a
guide block 102 and is further guided by a rod
104 which receives a guide slot 183 of the related
member {43, Also pivoted on a rod 88 carried
by the block 102 is g latch pawl {86. Interposed
between the pawl 166 and the associated mem-
ber 110 is a compression spring {27, the spring
107 functioning to urge the member 116 down-
wardly so as to always press against and con-
tact with the cam contour of the related cam
160. Each member {10 is provided with a shoul-
der 108 cooperating with g lug 189 formed as an
integral part of the link 63.

The link 63, referring to Fig. is slidably
mounted in guide slots formed in a support plate
{11 to support the link 83 at cne end and guide
its movement, and referring to Fig. 17 the other
end of the link 63 is dependently hung by arm {13,
which arm has a cam follower extension §i8. A
compression spring 1 {4 fitting in 2 spring support
angd guide block for arm (18 urges the link 82 to
the left and when such spring is effective for ac-
tion under control of a cam 125 it serves 2s the
source of a delayed mechanical impulss transmit-
ted to link 63 at o differential time to rock the
clutch release arm 67 to initiate rotation of a type
wheel.

Recalling now that each cam 180 has cam con-
tours of three different heights, it should be ob-
served that when member 110 is at a position de-
termined by the low poriion of the cam {83, the
shoulder (08 abuts luz (28 to block the lnk 62
from movement to the left, urged by compression
of the spring 114, In attempting to do so lug 189
will bear against the shoulder {88 ang uree the
member 110 clockwise, which movement is re-
strained by the cooperation of an upstanding
hooked portion 112 of member {6 against the
latching end of the pawl 188. Assuming now that
2 cam has been rotated so that the Medium cam
portion of the cam contour has raised the member
10, such difference in cam height with respect
to the Low cam height will elevate shoulder 108
slightly further above the related lug {89 and by
the continued cooperation of the hooked exten-
sion 112 of the member ({0 with the extremity of

1a

id,
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the pawl (88, clockwise movement of the pawl
110 will be st11v restrained.

Assuming now that the High cam portion has
positioned the member 18 to its maximum height,
the shoulder 182 will be still further above the lug
165 and the member (18 is now in such position
that the compression spring 187 will be effective
to rock the member § $8 clockwise so that a hooked
extension 112 will cateh over the lateh end of pawl
{85, provided that fat thig time the pawl 188 is
rocked counterclockwise due o the consurrent
analysis of a hele in the card at the time the
member § {8 is in ils high position. If the pawl
2§ is not rocked sng counterclockwise, no
latching OJ il 1:, rﬂe;"’"\,]. 11 take place. Sum-
niarizing, .T. gh portion of a cain
has eley '-11 adl ,,1’1rcmhm' g the highest pogition,
such member will be 1 d if the related pawl

st
2%
8 wi

{85 is concuyrently 1'on1 ed o latching position.
If there is no rocking of the pawl {68 at t_h_ls time

member 118 will not he latched, and will be sub—
sequently free ho move up and down in accord-
ance with the successive cam contour as the re-

lated cam {88 rotaies.

The above description has been confined o the
operation of the paris under conirel of thc cam
108A but it should be noted that identical opera-
ticus are effected under contro] of the remain

camg 1808, 108C and 188D, For this
description of operation nsad not be rDQeat
Guplicate paris.

reascn,

Tor the purpese of to
latch these members air
highest position ab the in
tue card lu ‘vnl be seen T

ach prin racts
an armature : 5 5 aarl T it

a, related connected link ! t6 to the left.
ing from the link $18 are four integral exter
{17, each of which cooperates with the 1
I‘awl {58, The resuit of this conernct’aq is th
the *mpulcv directed to the magnet & will atire
its srmature B to shift the link i3 and roz
the four pawls 188 congcurrently but only %
pawl 186 is effective for latching the related me1
ber 168 if sa,ir.‘i member 148 has heen elevated to
its highest position. Therefore, cne or more of
the pawls E 83 may be recked idly at the same

time without latehing the related members ({6,
1{8 from sticking to

To prevent the armature
the core of the magnst %1 dua to residual mag-
, it is desirakle to provide means to

cr—UZ

netism posi-
tively 1@ tore the link ({8 angd armature {8 1o
normal by mechanical means timed w‘th the ro-
tation of tha cams 188, To this end 0

vided a miagnet knockoi cam
notehed as shown. A follower arm ﬁ
release arm {34 cooneramng with t‘we cam 5“ has
a mechanical connection {22 with the iink #48.
At the time the magnel Gs is energized it will be
ohserved thai follower arm EB% cooperates with
a notch {28z of the cam #2 Thereafter, such
arm cooperaies with the Iollowing cam porticn
£208 to rock avm (214, Iink £48 and armature 11§,
restoring the armature #45 toc normal if it shouid
remain attracted to the core under the ahove cir-
cumstances.

Referring now to Fig. 10¢
the time the card holes 9-1 a
more cams 188 will have their High portions in
cooperation with the laitching mem}:nrs {18, At
the time the 2 card hole is zmmyzed the High por-
tions of cams {82A and {88C will be effective. AL
the time the § card hole is analyzed, only cam
180A will have a High portion effective at this

. o

a, it is obvious that at

ars analyzed one or
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time. For all of the cards holes 9-1, this condition
may be represented by the following table:

TABLHE I

Members 110 Latched

110 A, 110C.
10A.

11013 110G, 110D.
1108, 1100,
110C, 110D.
110B, 110D.
110B.

110C.

110D.

It is obvious from the above table that mem-
hers 118 are latched singly or in predetermined
combinations, so that at the termination of the
analysis of the card holes 2-1, some of the mem~
ers 118 will be latched and others will not he
atched and therefore iree o he pegitioned ac-
cording to the contour of their cams during their

subsequent rotation. It is explained that once a
member $18 is latched it is not free to thereaiter
move upwardly and downwardly in accordance
with the subseguent cam contour of the related
cam, bub remaining unlatched members can do
After latching of members {i# in predeter-

5o

[ B¢
S ®

i
=3
=1
(D

T d combinations the contour of the cams
E:GSA, 1588, 184C and {38 D which are thereafter
efiective will determine the time in the operating
cycle that the operating link 62 will ke moved to

£5 1 manner now to be described in detail:

or

more members {19 ars latched

tion according o the holes ansiyze

in the preceding t the further

o of the cams {88 will raise and lower

the remeining unlatched members 118 according

to the cam contours of the respective cams, but
during said further rotation of ths cam

: 62

r'ﬂl be restrained against movems
more of such unlatched members uniil a
is veached in the operating cycle when
the cams related te the unlatched members
concurrently present cam operations of Medium
height to the unlatched merbers. It will Le
iecalled that since the latched members {19 are
£0 positicned that they do not restrain the move-

Cne or
D

b

nt

AL

2

ment of the Ynk €8 under the infiuence of the
spri::).g (44, and further, the elevation of any

member by & cam portion of Ife-
dium height will also unlock the link
civious that when both of these condi

for four of the latches #18 link 23 is ¢ >
to rove under the influence of the spring 144
ang ca;a 125, This will be made clear by refer-
ence 10 & particular example.

if, ~’or example, the 9 hole is sen bers
F16A and §{8C are latched duc to 2l
portion of their respective cams LHI
zind such lat cmng of 1embf—=r< LR ieC
cceurs about 7%° of the operating cycle when
the § hole is analyzed (see Fig., 18a). A% this
time, the merﬁbﬂ” {I0A and {13C are latched
in the highest position so that they unlock
cpczatmrf link €2 at sueh positions.
cams {388 and (82D in their subssgu n‘u rota~
tion continue o raise and lower the related un-
iztched members {888 and (10D zm_f”l Gne or
the other of such unlatched members {108, 1i3D
will restrain the operating link 63 fro 1 ragve-
ment until about 138° of the operaiing cycle,

at which time both cams {188 and {163, through

their MMedium high cam portions 7t related
latching members {853 and {{8D {c unlock the

link 63. At this time cam follower extension {13
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of the arm {13 will cooperate with the notch 125b
designated “9” in both Fig. 1b and the timing
diagram of Fig. 10a. Operating link 63 is now
unlocked at four points and the movement of the
link to the left is effected at about 133° by spring
114. The link will now operate the clutch re-
lease arm §7 and therefore engage the type se-
lecting clutch to initiate the rotation of the
printing wheel 60 to select the numeral type 9.

The type selecting clutch will be engaged at
about 150° of the operating cycle and from the
timing diagram (Fig. 10a) the type carrying
wheel 60 will rotate 4, 4, 4, 4, 4, 4, 4, 4, 4, 3 or
thirty-nine teeth, and at ahout 345° of the op-
erating cycle the 9 type will now be in position
to print.

Reverting now to Fig. 1b, when the operating
link 63 is moved to the left to effect the engage-
ment of the type selecting clutch the cam fol-
lower extension 118 is in the bottom of the noteh
125D of the cam disk 125 and further rotation of
the cam 125 in g clockwise direction will, through
the following inclined cam portion i25c, co-
operate with the cam follower extension {18
to positively restore the operating link 63 to the
right without, however, causing the unlatching
of any latched member (10, At about 330°, an
extra high cam portion 1254 will shift link &3
to the right beyond the Fig. 1b position, and in
so doing for those members {10 which have heen
latched lug 109 will engage the shoulder 123 of
the respective member 118 to rock the same
counterclockwise to unlatching position, spring
{07 beinzg compressed during this operation to
rock the pawl 106 to normal position shown in
Fig. 1b. With respect to any unlatched member
110, movement of the operating link 63 to the
right at this time may also effect movement of
such members ({0 but the operation of such is
ineffective.

It is desirable to provide means to insure that
the clutch release arms 67 are at their normal
position and will remain so when engaged by the
extremity of the clutch pawls 16 to unlatch the
latter from the ratchet teeth 69. Such means
now to be described is independent of the springs
719. Referring to Fig. 1b there is pivoted on a
shaft 128 a plate which has fixed thereto a comb
plate consisting of spring-formed fingers 129
which bear against the lower extensions 65 of
the clutch release arms 671. Attached to shaft
128 is a follower arm 130 carrying a roller 131,
cooperating with a cam (32 secured to a drive
shaft 143. From Fig. 10a it will be seen that a
cam rise 132a operative at about 306° of the
operating cycle is effective to cooperate with the
follower roller 131 to rock the shaft 128 coun-
terclockwise, pressing the spring fingers (29
against the related extensions 85 of the clutch
release arms 61, positively retracting them to the
normal position shown in Fig. 1la. Thus, it is
insured that clutch release arms 67 will be in
such position that they will be in the path of the
free ends of the clutch pawls 16 to move them
to unclutching positions.

A low portion i32b of such cam (32 is effective
to enable the follower arm 130 to be rocked by
a spring 133 to cooperate with such low portion
132b which releases the spring pressure on the
clutch release arm 67 to free the latter for rocking
to engage the type selecting clutch.

Upon transmission of the N impulse through
circuits to be described, the second energiza-
tion of the magnet 61 again attracts its arma-
ture 115 and shifts link {16. The latter there-
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upon rocks the clutch release arm (24 to un-
latch the clutch release arm 88 of the printing
clutch. At this time a low portion (28c (see
Figs. 1a and 10a) of cam 20 cooperates with
the cam follower extension (2{ sc as not to
restrain the rocking of clutch relesse arm 124,
When the clutch release arm 88 is unlatched, a
depending extension 127 moves in a clearahce
portion {26 of said arm §24. Cam disk 83 will
now rotate clockwise and the cam extension
83 will strike the follower extension &% at the
time the selected type is at the printing line to
effect the printing impression.

It is undesirable to have the clutch release arm
88 released whenever arm {24 is rocked by link
1§58 the first time due to the analysis of card
holes 1-8 and to this end a high porticn {37¢ of
cam {37 cooperates with arm 88 to block it
against movement to release the printing eclutch
during the analysis of holes 1-9. When the N im-~
pulse is transmitted, as will later be described,
the low portion of cam [37h (see Fig. 10g) will
cooperate with clutch release arm 83 to permis
its rocking tc engage the printing clutch. After
this the cam rise 137¢ of cam {37 will function
to positively retract the clutch release srm 88 to
normal positicn to cause disengagement of the
clutch release pawl §7 after a complete revolution
of the printing clutch. At the termination of the
operating cycle a cam rise §20d of cam {28 func-
tions to rock the clutch release arm 124 closk-
wise to again position it beneath the extension §3%
of the clutch release arm 88, which previously
has been elevated to the position shown in Fig. 1q.
The cam rise {20d also shifis link {{8 to restore
armature [15 to normal if it should stick to the
core of magnet §1.

While the operation of the machine has been
desecribed in connection with the selection of the
9 type under control of the 9 eard hole, the same
brineiple of operation for effecting the above re-
sults is involved for other holes as is evident from
the following table:

TABLE II
Mechani- Cams 100 at
Hole |Members 110 Latched| cal Im- Medium Cam
pulse at— Portion
Degrees
ﬂgﬁ, 110C. ... 13g 100B, 100D.
________________ 153 | 100B, 100C, 100D,
110B, 110G, 110D_.__ 168 | 100A.

-1 110B, 1100 __________ 183 | 1004, 100B.

_| 110C, 110D __ - 198 | 1004, 100D.

-| 110B, 110D - 213 | 100C, 100A.
110B.___. - 228 | 100A, 1000, 100D.
110C_ . ... - 243 | 1004, 1008, 100D,
110D . 258 | 1004, 100B, 100C.

It will be recognized from this table that the
concurrent position of cams {82 at a Medium
height cam portion for those cams which have
not previously latched members 1ig, will deter-
mine the time the mechanical impuise is trans-
mitted.

Gear drive for prinier

In Fig. 2 reference numeral 8¢ designates the
printing impression drive shaft which is driven
at a uniform spesd of rotation for each cycle of
the operation of the machine., The drive shafi
22 has secured thereto a gear 20 which drives a
gear 4i secured to the printing impression drive
shaft 38 to rotate the latter at a uniform speed
of rotaticn of one and a half revolutiong for each
revolution of drive shaft 22. :

Shaft 39 represents the type selecting drive
shaft which rotates 24 revolutions for each oper-
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ating cycle. The shaft 29 is driven at times with
a uniform speed of rotation synchronous with
the drive shaft, but at other times the speed of
rotation given to shaft 38 is decreased or in-
creased with respect to drive shaft 38, in order
to select the desired alphabet type of a selected
group of alphabet type. This means to effect the
variable drive of shaft 39 is disclosed in full ce-
tail in Patent No. 2,439,445, issued to H. S. Beat-
tie, and since the alphabet printing is of no con-
cern here it need not be described nor necessary
to undersiand the present invention. With such
variable speed drive the shaft 25 will rotate the
type wheel at a decreased speed to present the
selected numeral type to the platen at about 330°
of the cycle, at which time the previously clutched
printing cam 83 will have its cam projection 88
in position to strike the projection 84 to impress
the selected numeral type against the platen §2.

The machine includes a driving means driven
by the shaft 22 for rotating the cams iG0A, 1085,
186C and (88D, 120, §25, (37 and (52 in syn-
chronous relationship and such cams are driven
one complete revolution for each operating cycle.

The driving means for driving cams {834, 1623,
158C and 188D will now be described. Secured
o shaft 22 is a gear 149 (Fig. 2) which, through a
gear {4, drives a gear (42 secured fo the drive
shaft (4% for the cam 188D, Shaft 22 is extended
to directly drive the cam 188C. Referring to Fig.
2 gear 140, through a gear {44, drives a gear {45
secured to the drive shaft 148 for cam (B8IB.
Gear 145, through an idler gear 147, drives 2
gear 148 secured to the drive shaft 148 for the cam
{98A. By such driving means the cams 1004,
iB0R, 108C and (80D are driven synchronously.
Referring to Fig. 2 gear {44 has rotatable there-
with a gear 158 which, through an idler gear 154,
drives a gear 152 attached to the shaft {53 to
whieh the cam {25 is secured.
 Qear {58 also meshes with a gear {54 sscured
to a shaft 155 to which shaft the cam 128 is se~
cured.

Also referring to Fig. 2 to drive shaft 85 there
is secured a gear 156 which meshes with a larger
gear 157 secured to a shaft i858 to which shait
the cam {237 is secured.

Thus, through the intergearing last described,
the operating cams {28, {25, 32 and §37 are
driven synchronously with the operating cams
{694, 1068, {68C and {80D.

Accumulator

The form of accumulator fully shown and de-
seribed in the Patent to Lake ef al., No. 2,328,853

is shown in Figs. 3-6 and modified to accumulate ¢

amounts representing pence and shiilings. The
accumulator orders which are adapted to receive
amounts in pounds and units of shillings are un-
modified decimal orders as shown in Figs. 3 and
4. The order adapted to receive tens of shillings
is & units receiving wheel receiving a unit carry
from tne units of shillings wheel, and adapied
by its carry mechanism to effect o unit carry to
the units of pounds wheel when it goes from 1-0.
The pence accumulator wheel is adapted 1o re-
ceive 1-11 pence. Upon addition of a unit pence
to 11 pence the units carry mechanism thereof
effects o unit carry to the units of shillings wheel.

1n Figs. 3 and 4 the driving shaft 713 is suit~
ably geared to the card feed drive shaft so as to
make one revolution for each cycle of opera-
tion. For each denominational order of the ac-
cumulator shaft 713 has a gear 1{4 secured there-
to which drives the accumulator wheel clutch
mechanism. Each decimal order of the ac-
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cumulator has a ten-tcothed ratchet T15 which
is free on a pest Ti6 and integral with a ten-
toothed gear 717 driven by gear Ti4. Rotatably
carried by post 716 is a spoked wheel or disk 720
also having ten teeth 728q¢ adapted to be engaged
by a tooth 72i¢ on the long arm of a clutch lever
72! {0 hold the disk against rotation in a coun-
terclockwise direction.

At the side of disk 720 is an accumulator wheel
724 for the pounds orders and the unibs of shill-
ings order which is rotatable on post T1€ and pro-
vided with ten peripheral notches 7248a. Wheel
728 for each decimal ovder may take any of ten
rotative positions for the digit values 0,1 .. . 9.
A spring-pressed lever 725 engages with a notch
7240 of wheel 724 o hold the accumulator wheel
impositively and to align it in the value posi-
tion into which it has heen rotated. A transfer
cam 788 is fixed to the side of wheel 724 and a
stud 727 in wheel 724 extends through an open-
ing in disk 729 to pivotally carry a clutch dog
738, A spring 721 urges the tooth of dog 130 to
engage ratchet 7i5. In the position shown in
Fig. 3 the clutch lever 721 is in declutching posi-
tion, its tooth T2{ is restraining rotation of disk
726 counterclockwise and dog 738 is clear of
ratchet Ti5. The dog 730 is being held clear of
the ratchet by coaction of a pin Ti¥b on the dog
with a cam edge 7285 of disk 720.

When the clutch lever 724 is rocked clockwise
1o cause its tooth 72i¢ to release the disk 720 for
counterclockwise movement, the spring 731 is
effective to rock the dog 728 into engagement
with ratchet 148, During this movement of the
#3580 rides along the cam edge
1245 and cams the disk counterclockwise until its
tooth 28¢ previously engaged by tooth 72{¢g is to
the right of the latter tocoth. The parts are then
inn the cluiching positicn shown in Fig. 4, and
the accumulator wheel 724 is coupled to the driv-
ing device 715, tiT for rotation. Through en-
gagement of the pin 738b of the dog 130 with
cam edge 728b the disk 726 is forced to rotate
counterclockwise together with the accumulator
whesl,

When the cluteh lever 72{ is rocked counter-
clockwise to a declutching position its tooth 12ia
intercepts a tooth 128a of disk 728 and stops the
disk. Accumulator wheel 124 and dog 136 con-
tinue rotating while cam edge 7280 of disk 720
cams the pin 7386b outwardly until it is again
in its outer position, As the pin 7386 is cammed
outwardly clutch dog 7386 moves clear of ratchet
315 and declutches the accumulator wheel from
the driving means. The accumulator wheel is
then held and centered in its new value position
by lever 728. A spring-urged latch 35 serves
to hold lever 72¢ in either clutching or declutch-
ing position.

The clutch lever 72{ has a short arm swiveled
to the Iower end of an armature 726 which is
disposed between an advance magnet AM and a
stop magnet SM. Energization of magnet AM
rocks armature 738 clockwise to lower the free
end of lever 12!, and energization of magnet
SM rocks armature 736 counterclockwise to raise
the fres end of lever 72f. Concurrent energiza-
tion of the AM and SM magnets, as will he de~
seribed, will retain lever 721 in the position shown
in Fig. 3 which inhibits rotation of the accumu-
lator wheel %24,

When the accumulator wheel 724 of each deci-
mal order is in its 8, 1 . . . 8 positions, the cam
728 holds a carry lever 131 pivoted at 738 in the
position shown in Fig. 3, where a contact blade
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739 (insulated from lever T37) takes a mid-
position between contact elements 140 and T41.
When the wheel is in its 9 position a tooth on
lever 137 is dropped into a cut 126g of cam 126
and blade 739 contacts element 741, When the
wheel 724 passes from the 9 to 0 position a rise
726D rocks lever 137 to cause blade 139 to engage
contact element T46. When the lever is so
rocked an arm 742 integral therewith is engaged
and held by a spring-urged latch 743 which main-
tains the coniact engagement between contact
elements 739 and 740 until a pin 744 in gear Ti4
strikes an arm 745 integral with the latch 743
to release lever 142, The point in the cycle at
which such unlatching cccurs is indicated in the
time chart of Fig. 10a.

The accumulator is also provided with a me-
chanical knockoff or declutching mechanism
which comprises three pins 154, 152 and 153 se-
cured to the side of gear T14 and adapted dur-
ing rotation of gear Ti4 to ride in succession un-
der an edge of cluteh lever T21. Assume the
clutch lever to be in lower position, when either
pin 151, 752 or 153 engages lever 121, it cams it
upwardly into the position of Fig. 3. 'The knock-
off pins 151, 152 and 153 are effective at fixed
points of the cycle as indicated in the timing
Glagram cof Fig. 10a.

Fig. 5 shows the modification of a decimal
order made for entering and receiving pence. In
general, the ratchet wheel TI5P has twelve teeth
s0 that a complete revolution of the associated
accumulator wheel T24P represents the entry
of twelve pence. The usual drive gear Ti4 and
cériven gear Ti7 are also modified as to pitch
diameter so as to provide the proper gear drive
to ratchet wheel Ti5P. The transfer cam 728
is modified in respect to its notch 126a and cam
portion ¥26b to provide a long or short carry.
The tooth on lever 137 drops in notch 126a at
the (1 position of the accumulator wheel 724P
and when wheel 124P passes from 11-0 the rise
1260 rocks lever 137 to cause blade 139 to engage
element 740. Pence accumulator wheel T24P is
provided with twelve aligning notches 124q. The
pin 152 has the same time of operation as the
pin 152 for a decimal order to effect the clutch
disengagement after the entry of pence 1-11
(see Fig. 10a). The knockoff pin 753, effective
after a units carry, also has the same time of
operation as the pin 7153 for a decimal order.
There is no knockoff pin corresponding to the
pin 151 whiech is provided in a decimal order.

Fig. 6 shows the modification of the usual deci-
mal order for entering and receiving the tens of
shillings, or halves of pounds. The gear drive
and cluteh are the same as for any decimal order,
the major change being the alternating arrange-
ment of notches 726¢ and cam portions 726b
which make up the transfer cam 726. The ac-
cumulator wheel 124S is arranged to effect a
carry whenever cam portion 7260 rocks lever 137
to close contacts 739, 740, and this is effected at
alternate and successive positions of accumulator
wheel 724S. Thus, this order represents 1, or
tens of shillings or 0, no tens of shillings. When
the wheel goes from 1-0 a units carry is effected,
as is well known, to the units of pounds order
accumulator wheel. Knockoff pins 751, 152 and
153 are arranged so as to effect a clutch disen-
gagement after each step of operation, whether
the units is entered under control of a hole in
the associated column of the card, or by a carry
from the next lower order pence wheel 124P,
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Initiation of accumulator entry

It is preferable to derive the start impulses di-
rected to the ALM magnets under control of the
type wheel clutches, each of which it will be re-
called is engaged under control of the analyzer
or translator, so that the engagement of the
printing wheel clutch to rotate the printing wheel
to a selected digit position is substantially con-
current with the transmission of the start impulse
sent to the AM start magnet. Reverting to Figs.
1la and 1b it will be recalled that the analyzer or
translator causes a movement of the link 63 at
differential points in the cycle, as is indicated in
Fig. 10¢. This causes the engagement of the
printing wheel clutch at a differential time and
after the engagement is effected type wheel con-
tacts 182 (Fig. la) are closed at differential
points in the cycle to transmit a start impulse
to the accumuliator start magnet AM of the same
order.

Referring to Fig. 1a the plate 98 has an inclined
cam edge 80 which ccoperates with and rocks
the detent arm 96 shortly after the clutch en-
gagement has been efiected. 'The lower arm 183
of detent arm 98 bears against the top blade of
contacts i82. 'Thus, it is evident that after the
engagement of the printing wheel clutch the
slight clockwise movement of double arm 96 will
close contacts 182. This closure cceurs, of course,
after the printing wheel cluteh has been engaged
and the times that contacts 182 are closed to
transmit differentially timed impulses 0-9 are
shown in Fig. 10b.

Card analyzing mechanism

The card analyzing or reading mechanism uti-
lized to control entries in the form of accumu-
lator shown herein is shown only diagrammati-
cally in Fig, 11a since the details of the analyzing
mechanism are fully shown and described in the
patent to G. F. Daly et al., No. 2,510,559, issued
June 6, 1950.

Two reading stations are provided so that when
the card is at the first reading station column 13
of the card can be analyzed to determine the
presence of an X or R hole to enter 10 or 11 pence.
The card is analyzed again at the second reading
station to determine the presence of holes at 0-9
in the entry controlling columns 9-13.

In general, a reciprocating frame carries a
plurality of insulated metal strips 261 to which
are secured analyzing brushes 252 which en-
counter the perforations and complete the elec-
trical circuit. Ifor each card column the set of
brushes 262 makes contact through the perfora-
tions in the card column to extensions 283 of
commutator contact points 264. A brush read-
out 265 driven by a shaft rotatable synchronously
with the other drive shafts makes successive con-
tact with the contact points 264 to transmit im-
pulses in the order 9, 8,7,6,5,4,3,2,1,0, X, R
at differential times, as shown in the timing dia-
gram of Fig. 100 for “CB.”

The above described arrangement of analyzing
brushes and readout commutator is duplicated
for each card column and the assembled arrange-
ment is duplicated for both reading stations.

The current supply comprigses line wires 266
and 267, and current {o each commutator (Fig.
11e) is supplied by a circuit from line side 268,
threugh circuit breaker contacts CB, wires 269
to the current supply ring 268 of each readout
commutator. Thus, according to the perforation
a timed impulse is transmitted by the readout
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commutator to a plug socket 2718, one allocated
to each readout commutator and thus for each
card column.

Eniries in accumulator under conirel of
tyne wheel contacts 182

There will now ke described the manner of ef-
fecting entries in the sterling accumulator under
conirol of the type wheel clutches. The plug
sockets 279 associated with colitmns 9-13 have
plug connections 27f (Fig. 11a) to plug sockets
973. The coperation for columns 9, 10, 11 and 12
will now be described. Impulses transmitted ac-
cording to the perforations in columns 9, 10, 11
and 12 are directed over the plug connections 274
to sockets 272, thence through the normally
closed relay coniacts LCh—e and DEb—e to plug
sockets 275 from which plug connections 214 are
made to plug sockets %%, For column 13 the
cireuit when 1-8 pence are to be enterasd is from
plug sosket 212, and through the following relay
contacts now in the position shown Ri5-3, R16-3,
R8-2, Ri8-2 and R3-3 to plug socket 278. Thence
for all orders from plug sockets 273 by plug wires
274, plug sockets 213 through the normally closed
PCCa—-e rtelay contacts, the normally closed
RiNa-e velay contacts, to the translator control
magnets 61, to line side 267. The relay conbacis

are designated ¢—e and pertain to the five de-
nominational orders, ¢=pence; & and c=tunils

and tens of shillings; d and ¢ units and tens of
vounds.

Thus, impulses are transmitied to energize the
magnets 61, and in the manner previously de-
scribed the printing type wheels 6% will take posi-
tions representative of the digits designated by
the card holes.

Printing is effected from the type wheels by a
second impulse transmitted to the magnets 81 by
the following ecircuit. The CREZ8 contacis (Fig.
11d) energize the R relay between 183°-235° to
transfer the ANe-e contacts (Fig, 11¢). At about
183° CR 184 contacts close to transmit an impulse
by a circuib

3

rom line side 288, CR184 cam con-
tacts (Fig, ), the RNa-e contacts now trans-
ferred, thence to magnets 81, to line side 287. As
is well known in the forma of printer shown this
secend impuise will cause the printing clutches
$0 be engaged o effect printing from the sslected
numeral type.

As was previously described contacts 182 will
be closad at differential times shown in the tim-
ing diagram t impulses will be directed to

fr
ic

50 that
the sceumulator start magnsats AM (o engage
the ascumulator clutches to receive and accumu-~
late the printed amount. These impulses are
transmitted between 130°-285°. Between 150° to
985° CR19 cam contacts close to energize the
PLC relay (Fig. 11e) to transier the PCCa-e re-
iay conbacts.

Ab 3150° of the cycle CR@ cam contacts (Fig.
11B) close to complete a circuit from line side 268,
CRIS cam contacts, DE{Z normally clesed relay
conbacts, pickup coil of LC velay, to line side 287,
A holgd circult is effected through the LO2 reiay
contacts, CRE{5 cam contacts, back o line side
568. CRII5 cam contacis transfer the LCb-e
contacts between 150° and 350°. Thus, individ-
ually timed impulse circuits are completed from
line side 288, CB circuit breaker contacts (Fig.
1iq), OR18% cam contacts (Fig, 1ie), the asscci-
ated contacts 182, relay contacis PCCa-e now
transferrved, plug sockets 278, over the same plug
connactions 2714 to plug sockets 278. TFor the
shillings and pounds order, thence through the
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normeally closed contacts DEb-¢, the transferred

1.Ch-e contacts, wires 276, to the AM start mag-
nets of such orders to line side 257.

In the above example, it is assumed that only
pence 1-9 are entered, and not 10 or 11 pence, in
which case for entry of 1-9 the impulse is directed
from pence order type bar contacts 182 (Fig. 11c),
plug socket 288, plug wire connection 288, plug
socket 23! (Fig. 11b), the now transferred R8-3
relay contacts, as will be described, Ri8-2 relay

contacis now normal, thence through R8-2 relay

contacts now transferred as will be described,
and wire 278 to the pence order AM accumulator
start magnet. The impulse circuit to this start
magnet is the same when either 10 and 11 pence
are o be entered, as will be presently described.

When CRT9 cam contacts close ot 150° the im-
pulse will also be directed through DEIZ contacts
now closed, through Ri8-2 and RIE-2 contacts
now in the position shown, through DE& contacts
new closed, pickup coil of R8 relay to line side 257,
The RS relay is held through its R8~{ hold con-
tacts, and CR 11§ cam contacts to nearly the end
of the cycle. By such means RS relay is ener-
gized to operate its R8-2 and R3-3 conbacts to
enable the 1-8 impulse from pence order type bar
contacts {82 to be sent to pence order accuraula~
tor start magnet AM to enfer 1-0.

Circuits for printing 10 or 11 pence when
designated by X or R in column 13

Sensing of the X or R holes which represent 10
or 11 pence respectively is effected at the first
reading station, cne machine cycle prior to the
10 or 11 entry effected in the second machine
cycle. To this end the plug socket 278 (Fig. 11a)
pertaining to column 13 has a plug wire connsc-

tion 2771 ending at a plug socket 878, thus direct-

ing the impulse at X or B time to this socket o
selectively energize the RI8 relay, or Ril relay
which are set up to represent 10 or 11 pence, as
will now be described. If will be seen from the
timing diagram of Fig. 10b and the circuit of Fig,
11¢ that the RI3 relay is snergized by CFid2 cam
contacts when both X and B impulses are being
transmitied, and Ri2 relay is energized by CFidi
cam contacts only when the R impulse is trans-
mitted. If both relays ave energized ot the R im-
pulse time the R impulse from plug socket 213
(Fig. ila) is directed through the Ri3-i relay
centacts now closed, the R12-1 relay contascts now
transferred, the Rif relay, to line side 2687. When
the X impulse is transmitted the Ri2-! contacts
will not be transierred at this time 5o that the X

Aimpulse will be directed through the 2i3-{ relay

contacts, R{2-1 normally closed relay contacts, to
pick up coil of FEi® relay, to line side 28%. If
either RI1G or R relay is energized a hold circuit
is provided through the respective “1” hold con-
tact, cam econtacts CFiE3, back to line side 268.
As i3 well known “CF” contbacts are clesed only
during card feed and card sensing cyeles. Thus,
either the Ri8 or Ri{ relay or both are main-
tained energized from the time of their energiza-
tion to 330° of the same cycle. In the meantims,

the card is transported to the second reading

station.

CR212 cam contacts (Fig. 114) close to ener-
gize the Ri4 relay hetween 308° and 230° of the
cycle which relay closes its R{4-2 and Rid4-3
relay contacts (Fig. 11d). With either RI18-2 or
Ri{-2 relay contacts now closed, depending upon
whether 10 or 11 pence is to be entereq, a circuit
to pick up either RIS or RI§ relays is cloged
when CFi04 cam contacts close at 315°, from
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- 1ine side 266, CF'104 cam contacts, through either
"R10-2 or RII-2 relay contacts, the Ri4-2 or
- R14-3 contacts to the pickup coil of the RI5 or
RI6 relay, to line side 267. The RI5 relay is a
9—4 impulse control relay and RI{6 relay a 9-3
impulse control relay and comprise means to
transmit 9-4 impulses or 9-3 impulses, for print-
ing the 11 or: 10 pence respectively.

A hold circuit for either the R{5 or Ri6 relays
is through the RIi5-1 or RI16-1 hold contacts,
cam contacts CR216, back to line side 266. It
will be seen that CR216 cam contacts hold either
RI5-R16 relay energized for the remainder of
the cycle it was picked up, and up to 290° of the
next cycle, during which cycle the card is being
analyzed at the second reading station.

It should be noted that 1-9 impulses directed
to plug socket 272 for the pence order pass
through the normally closed R15-3, R16-3, R8-2,
R18-2 and R8-3 contacts, as previously described
to transmit an impulse to the magnet 61 for the
pence order when 1-9 pence are to be printed
and accumulated. When either 10 or 11 pence
is to be printed and accumulated the opening of
either contacts RI18-3 or RI16-3 will open this
impulse circuit and cause either CR202 or CR20{
cam contacts to transmit 9-3 or 9-4 combina-
tional impulses to the magnet 61. The impulse
circuit for 9-3 impulses when Ri5 relay is ener-
gized is from line side 266, CR202 cam contacts,
RI16-3 relay contacts now transferred, Ri6-3
contacts now normal, R8-2 relay contacts now
normal, R18-2 contacts now normal, R8-3 con-
tacts now normal, plug socket 273, plug wire 274,

plug socket 275, PCCa confacts now normal, RNa ¢

contacts now normal, pence order print control
magnet 61, to line side 267. As will be described,
this will effect printing of 10 pence. For print-
ing 11 pence RI16-3 relay contacts would have
been transferred and CR201 cam contacts would
have transmitted 9-4 combinational impulses to
pence order print control magnet 61 by g similar
energizing circuit.

A 9-4 combination impulse will condition the
translator to cause link 63 to be shifted at about
105° of the cycle (see Fig. 10a), thus engaging

"the type wheel clutch to cause a rotation of the
pence printing wheel 60 to select the ““11,” where-
as the 9-3 combination causes a movement of
link 63 later in the cycle (see Fig. 10a) so that
type wheel 60 is rotated a lesser extent to select
the “10” type on the pence printing wheel 60.
The manner in which type are selected under
control of the translator was previously de-~
scribed for digit type 1-9, and for 10 and 11 type
the operation is quite similar, except for the
earlier engagement of the type selecting clutch.
It should be noted that movement of the oper-
ating link 63 to the left during the time that the
9—4 or 9-3 impulses are transmitted, which
movement might be permitted if all of the four
members 110 for this order are either latched or
elevated so as to be above the lugs 109, is re-
strained by a cam portion 125a of cam 125 (Fig.
1b). As shown in the timing diagram of Fig.
10a, during the transmission of 9-4 or 9-3 im-
pulses, the high portion 125¢ of cam 125 will re~
strain movement of the operating link 63 to the
left.

Entering 10 or 11 pence in pence order
of accumulator

With either the RI6 or RI5 relays energized
and their respective R16-2 or RI5-2 contacts
transferred, cam contacts CR2(5 close at 120°
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station to complete a circuit from line side 268,
cam contacts CR215, R16-2 or R15-2 relay con-
tacts, the DE4 relay contacts, the pickup coil of
RS, to line side 267. R8 relay closes its R8-1 hold
contacts to complete a hold circuit back to line
side 266 through the CR116 cam contacts, main-
taining R8 relay energized up to 850° of this
cycle. .

The type wheel contacts 182 associated with
the pence order close after R8 relay is ener-
gized at about 127° for initiating the entry of 11
pence, and at 142° for initiating the entry of 10
pence, both times being much earlier in the cycle
than for entering digits 9-1. Since PCC relay is
picked up later at 150° when CRI19 cam contacts
close to energize PCC relay, it will be evident that
the normal position of relay contacts PCCa for
the pence order would prevent an impulse from
being transmitted to the pence order AM accu-
mulator magnet. For this reason, one side of
contacts 182 of the pence order terminates at a
plug socket 290 between which and a plug socket
281 a plug connection 280 is made. Now it will
be seen that impulses are transmitted by con-
tacts 182 of the pence order, over plug wire 280,
through R8-3 contacts now transferred, R18-2
contacts now normal, R8-2 contacts now trans-
ferred, wire 276 to the AM magnet of the pence
order. The accumulator wheel is set intc rota-
tion one or two points prior to entry of 5 9 digit
to enter by a continuous operation 10 or 11
pence. Since the mechanical knockoff which
occurs by pin 751 at 150° for decimal orders does
not take place in the pence order, due to the ah-
sence of such a pin, the wheel continues to rotate
until the mechanical knockoff is effected by
pin 7152.

Units carry circuit

The units carry circuit is well known and for

-this reason is only generally described, At 295°

CR61 cam contacts pick up the RI7 relay which

‘closes its b-e relay contacts (“a” contacts not

being necessary) to enable the transmission of a
carry impulse by the CR16 cam contacts at 305°,
Thus, if blade 739 made contact with contact
point 740 when “12” was entered in the pence
order the impulse would be directed through
the “b” contacts to the AM magnet of the units
of shillings order, to carry a unit. This is a
“short carry.” If this shillings order was stand-
ing at 9 with blade 139 in contact with contact
point T4l the unit carry would be extended
through the “c” contacts to the AM magnet of
the tens shillings order. This would be a “long
carry.” Similarly carries are directed and made
in each of the other orders. Pin 153 (Fig. 10a)
is adapted to disengage the accumulator clutches
in each order that a carry has been made, as is
well known.

Direct entry of non-decimal amounts

While it is preferable to cause accumulating
operations to be initiated under control of the
type wheel clutches, it is sometimes desirable to
cause entries to be made directly under control
of the perforated record, especially when it is
desired not to print the entered amounts,

In direct entries the impulses derived from the
readout commutators are transmitted directly
to the AM start magnets. The plug wires 271
from the second reading station to plug sockets
212 are retained, as well as the plug connection
211 for determining 10 or 11 pence entries. The
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‘plug connections 274 -and ‘280 are ‘omitted to
‘render the printing -mechanism inoperative.
For this type -of operation a plug connection
285 (Fig. 11d) is made to pick up the RI8 re-
lay and the DE relay at 330° by cam contacts
CR50 and hold them energized up to 285° -dur-
ing the cycle the card is at the second ‘reading
-station.

In the manner previously described either the
Ri0 or Ril relay is energized upon sensing an
X or R hole at the first reading station to there-
by pick up the RI5 or RI6 relay to enter 10
‘or-11 pence. ‘The R15 and RI6 relays select re-
‘spective cam contacts CR262 or cam contacts
"CR201 for transmission of combinational im-
pulses, as previously described.

The DF relay opens its DE4 contacts to pre-
vent ‘the energization of the R8 relay and the

--operation of its contacts R8-2 and R8-3 since
they should not be operated in -direct entry.op-
werations.

“For “@irect entries it is necessary to pick up
‘the L.C relay -a little earlier in the entiry cycle
than for-indirect entry operations. To this end
DE relay transfers its DEI2 contacts, thereby
completing a circuit when CRTI cam contacts
close at 135° from line side 266, CR7f cam con-
tacts, DEI2 contacts now transferred, to the
pickup coil of LC relay to line side 267. CRII§
cam contacts hold LC relay energized up to
350° of the cycle. When LC relay is energized
it transfers its LCb-e contacts.

However, reverting to cam contacts CR20!
and CR202, it will be seen that they each trans-
mit a “9” impulse at about 5°, which is coinci-
~dent with a 9 impulse transmitted by a commu-
tator readout. By the following exemplary cir-
cuit it will be evident that CR28{ or CR202
start the rotation of the pence accumulator
wheel at the “9” time; line side 266, CR202
cam contacts, R15-3 relay contacts now trans-
‘ferred, R16-3 contacts now normal, R8-2 con-
tacts now normal, Ri8-2 contacts now trans-
ferred, wire 216 to the AM start magnet of
pence order. If the RI6 relay was energized and
its contacts R16-3 transferred CR20I cam con-
tacts will transmit the “9” start impulse to the
same AM start magnet. It should also be noted
that cam contacts CR201 will transmit a sec-
ond impulse at 82° and CR202 will transmit a
second impulse at 97°, but neither of these will
be. effective since the pence accumulator wheel
is already in rotation. The pence order accu-
mulator wheel rotation continues until an im-
‘pulse.is -transmitted to the stop magnet SM of
‘the pence order to terminate the rotation of the
:pence -accumulator ‘wheel after a “g» entry by
‘the following described circuit. As shown in
“Pig. 11b, CR208 cam contacts transmit an im-
pulse to the SM magnet for the pence order by
a circuit from line side 268, through DET relay
contacts, CR209 cam contacts, SM magnet, line
side 267. Energization of SM magnet will de-
clutch the pence order accumulator wheel after
the entry of “9.” ‘The remainder of the entry
-of: 3 digit “1” or “2” for 10-or 11 pence is ef-
“fected in the second half of the cycle, as will
-now be deseribed.

If 11 pence are to be added it will be recalled
‘that the R16 relay would be energized and the
R16-3 contacts in transferred - position at the
time. CR20{ cam contacts again close at 257°
in the cycle to transmit a second start impulse

“to the AM start magnet of the pence order. This
“impulse’ is 5o -timed with relation to -knockoft
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pin 152 of the pence order that “2” will be en-
tered, thereby entering in two entry operations
9 and 2, or 11 pence. If 10 pence are to be add-

.ed CR202 will transmit an impulse at 272°,

enabling only a unit to be entered before clutch
disengagement is effected by the knockoff pin
152.

‘With respect to the decimal orders it -will be
recalled that their entries oceur during the
first half eycle only, and that only in the pence
order is a successive entry -effected for entering
10 or 11 pence. If neither 10 nor 11 pence are
to be entered then entry of 1-9 pence occurs
only in the first half of the cycle. In the event
that the pence column is perforated at 0 to rep-
resent 0 pence, the commutator will transmit an
impulse at about 142°, but it will be seen that
this is coincident with the impulse transmitted
by CR209 cam contacts. Transmission of im-
pulses to the SM and AM magnets in the pence

.order simultaneously nullifies each other and
‘the -accumulator wheel clutch will remain -dis-
engaged.

Zero print control

From Fig. 9 it will be seen that zeros are print~
ed in the units of pounds order, the units of
shillings and the pence orders, but omitted in
the tens of shillings order. To effect this se-
lectively zero print the zero print control shown
and described in the application of H. S. Beattie
et al., Serial No. 131,004, filed December 3, 1949
may be utilized, and is not shown here since
it forms no part of the present invention. In
general, the 0 is printed in the units of pounds
order under control of the zero hold in the re-
lated column when the next higher order or tens
of pounds column represents a significant digit
1-9. Where the 0 is not to be printed, as in
the tens of shillings order, this intercontrolled
plugging is omitted. The zero is printed in the
pence column, units of shillings column, de-
pendent upon printing a significant digit 1-9
in the next higher order column. The above
zero print control will cause printing on g re-
sult sheet as shown in Fig. 9. :

While there have been shown and described
and pointed out the fundamental novel features
of the invention, it will be understood that vari-
ous omissions and substitutions and changes in
the form and details of the device illustrated
and in its operation may be made by those skilled
in the art, without departing from the spirit of
the invention. It.is the intention, therefore, to
be limited only as indicated by the scope of the

following claims.

‘What is-claimed is:

1. In-a machine controlled by a record having
10 pence designated by a designation at X, and
11 pence by a designation at R, a plurality of
combinational impulse emitters, one for emitting
a combination of impulses for controlling the
entry of 10 pence and another for emitting a
different combination of impulses for control-
ling the entry of 11 pence, means for anhalyzing
said X and R designations, means controlled by
said analyzing means to select an associated
emitter to emit a combination of impulses, an
accumulator wheel, an accumulator wheel clutch
magnet, and means under control of each of said
emitters to energize said accumulator clutch
magnet by differentially timed impulses derived
as a result of the operation of a selected emitter
to advance said accumulator wheel to enter 10
or 11 according to the emitter selected.

2. In a machine controlled by s perforated rec-
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ord having X and R designations and digit desig-
nations 1-9, a plurality of emitters each for trans-
miting a 9 differentially timed impulse and an-
other differentially timed impulse to enter 1 or
2, means for sensing X and R designations, other
means for sensing 1-9 designations, means con-
trolled by said X and R designation sensing
means to select an associated emitter, an ac-
cumulator wheel, an accumulator wheel clutch,
a control magnet therefor, impulse means con-
trolled by said 1-9 designation sensing means to
energize said control magnet by single differential-
ly timed impulses representing 1-9 to engage said
accumulator wheel clutch to rotate said accumu-
lator wheel to 1-9 digit representing positions,
and other means for causing said control magnet
to be energized by said 9 impulse from each
emitter to engage said accumulator clutch to en-
ter 9 by one entry, and dependent upon the
emitter selected by said other impulse to engage
said accumulator wheel clutch to rotate said ac-
cumulator wheel additionally to enter 1 or 2.

3. In a machine controlled by a perforated rec-
ord having digit designations 1-9 and X and R
designations representing 10 or 11 entries, means
for sensing said X and R designations, other
means for sensing said digit designations 1-9 after
said first named sensing means, a printing mem-
ber having type 1-9 and 10 and 11, means under
control of said second named sensing means when
designations 1-9 are sensed to position said print-
ing member to print 1-9, and under control of
said first named sensing means to position said
printing member to print 10 or 11 when designa-

tions X and R are respectively sensed, an ac- 3

cumulator wheel, and means under control of
said printing member for effecting & rotation of
said accumulator wheel to enter by a continuous
operation digits 1-9, 10 or 11.

4. In a machine controlled by a perforated rec-
ord having digit designations 1-9 and X and R
designations representing 10 or 11 entries, means
for sensing said X and R designations, other
means for sensing said digit designations 1-9
after said first named sensing means, a type wheel
having type 1-9 and 10 and 11, positioning means
therefor, means under control of said second
named sensing means when designations 1-9 are
sensed to cause said positioning means to posi-
tion said type wheel to print 1-9, and under con-
trol of said first named sensing means to cause
said positioning means to position said type wheel
to print 10 or 11 when designations X and R
are respectively sensed, an accumulator wheel, an
accumulator wheel clutch, a control magnet
therefor, and contact means closed when said
type wheel is positioned to transmit an impulse
to said control magnet to engage said accumula-
tor clutch for effecting a rotation of said ac-
cumulator wheel to enter by a continuous opera-
tion digits 1-9, 10 or 11.

5. In a cyclically operable machine controlled
by a perforated record having digit designations
1-9 and X and R designations representing 10
or 11 entries, means for sensing said X and R
designations in one cycle, other means for sensing
said digit designations 1-9 after said first named
sensing means in a following cycle, a printing
member having type 1-9 and 10 and 11, means
under control of said second named sensing means
when designations 1-9 are sensed to position
said printing member in said following cycle to
print 1-9 and under control of said first named
sensing means to position said printing member
in said following cycle to print 10 or 11 when
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designations X and R are respectively sensed, an
accumulator wheel, and means under control of
said printing member for initiating a rotation of
said accumulator wheel at differenial points in
said following cycle to enter digits 1-9, and at
points earlier in said following cycle than when
9 is entered for initiating a rotation of said ac-
cumulator wheel digits to effect an entry of 10
or 11.

6. In a machine controlled by a perforated
record having X and R desighations and digit
designations 1-9, a plurality of emitters each for
transmitting a different combination of impulses
than the other, means for sensing X and R des-
ignations, other means for sensing 1-9 designa-
tions, a printing member having digit type 1-9
and 10 and 11, positioning means therefor, a
translator controlled by said emitters for trans-
lating and converting combinations of impulses
to a single differentially timed equivalent to con-
trol the position of said printing member, means
under control of said 1-9 designation, sensing
means for causing said positioning means to po-
sition said printing member to select digit type
1-9, means under control of said X and R sens-
ing means to select an associated emitter for
transmitting a combination of impulses to said
translator, said translator deriving a differential
timed equivalent to control said positioning
means to position said printing member to select
type 10 or 11, an accumulating means, and means
under control of said printing member and in
accordance with the 1-8, 10 or 11 type selected
for causing said accumulating means to receive
an entry corresponding to the type selected.

7. In a machine controlled by a perforated
recording having X and R designations and digit
designations 1-9, a plurality of emitters each
for transmitting a different combination of im-
pulses than the other, means for sensing X and .
R designations, other means for sensing 1-9 des-
ignations and transmitting differentially timed
impulses singly, a printing member having digit
type 1-9 and 10 and 11, positioning means there-
for, a translator controlled by said emitters for
receiving said single differentially timed impulses
and said combinations of impulses for convert-
ing them to a single differentially timed equiva-
lent to control the position of said printing mem-
ber, means under control of said translator when
single differentially timed impulses are received
for causing said positioning means to position
said printing member to select digit type 1-9 and
when combinations of impulses are received for

~ causing said positioning means to position said

printing member to select type 10 or 11, means
under control of said X and R sensing means to
select an associated emitter for transmitting a
combination of impulses to said translator, an
accumulating means, a control magnet therefor,
and differentially timed impulse means under
control of said printing member for causing, in
accordance with the 1-9, 10 or 11 type selected,
the energization of said control magnet and op-
eration of said accumulating means to effect an
entry corresponding to the type selected.
EDWARD J. RABENDA.,
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