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17 Claims.
1

This invention relates to printing machines of
the kind wherein certain more or less unvarying
data, such as, for example, names and addresses,
and certain varying data, such as, for example,
the monetary charges to be made from month to
month to the customers of a public utility or the
like, are printed on bill sheets or the like.

A machine of the general character to which
this invention pertains is disclosed in my United
States Letters Patent No. 2,083,061, patented June
8, 1937. Suitable devices are passed seriatim
through such a machine to have more or less un-
varying data, such as names and addresses, print-
ed therefrom and control devices, such as so-
called record cards, are also passed seriatim
through such a machine and varying data, for
example, the charge to be made to the customers
of a public utility or the like, are printed under
control of such devices.

However, in the machine disclosed in the afore-
said patent, in those instances where a plurality
of lines of variable data were to be printed, a
printing station was provided in the machine for
each line of variable data to be printed; electri-
cal circuits were established in the machine that
included therein selected of the devices in a se-
ries thereof passed through the machine; repre-
sentations of data on devices in a series thereof
were. sensed electrically to effect set-up of oper-
ative parts in the machine, such as printing
members from which impressions were made in
the course of operation of the machine; and, the
devices in the respective series thereof passed
through the machine were required to be syn-
chronically advanced through a plurality of in-
terrelated stations in the machine in order to ef-
fect desired printing and other operations of the
machine. Now while machines of the aforesaid
character are in most instances entirely suitable,
there are instances where a greater degree of
flexibility is required, especially insofar as set-up
and arrangement of the machine and the like are
concerned, than is afforded by machines of the
aforesaid character and, also, instances are en-
countered where devices included in a series
thereof cannot be included in electrical circuits
that are required to be established in the course
of operation of the machine, as where the devices
are made of a nonconductive material. Fur-
thermore, in many instances, it is advantageous
to sense representations afforded on devices, in-
cluded in a series thereof passed through a ma-
chine' of the aforesaid character, mechanically
rather than electrically.

" In view of the foregoing and for other and
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kindred reasons, which will be apparent from
the following description, it is among the objects
of my invention to enable a plurality of lines of
variable data or the like to be printed at a com-
mon printing station in a machine of the afore-
said character; to control the establishment of
electrical circuits, in the course of ‘operation of
such a machine, by devices included in 2 series
thereof passed through the machine rather than
to include such devices in such circuits under se-
lective circumstances; to mechanically sense rep-~
resentations of data afforded on devices in a se-
ries thereof passed through the machine; and to
avoid passing devices included in separate series
thereof through a plurality of interrelated sta-
tions in the course of passage of the devices
through the machine. -

Other and further objects of this invention are
to afford a plurality of variably settable printing
members at a printing station in a machine of
the aforesaid character and to control the set-up
of such members by sensing means responsive
to representations of data afforded on respective
devices included in a series thereof sequentially
passed through the machine; to enable the same
or different sensing means or members to effect
set-up of particular printing members in succes-
sive operations of the variantly settable printing
members; to effect such cyclic operation: in the
machine that predetermined sensing members
will control set-up of certain printing members
in predetermined cycles of operation- of such
members while other sensing members will effect
such set-up in other predetermined cycles of op-
eration; and to enable the variantly settable
printing members to be selectively placed under
control of the various sensing members and there-
by enable variable data represented on various
devices, in a series thereof passed through the
machine, to be printed in a selected order with-
out regard to the order in which such data are
represented on the devices. )

Further objects are to print more or less un-
varying data, such as names and addresses or
the like, directly from printing and control or
like devices, passed seriatim through a printing
machine, onto bill sheets or the like in associa-
tion with variable data, such as the monetary
charges to be made from month to month to cus-
tomers of a public utility or the like, printed on
such sheets or the like under control of record
cards or like devices passed  seriatim through
the' machine independently of the passage of
the printing and control or like devices through
the machine; to pass separated bill sheets or the
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like through the machine and to so control the
passage thereof through the machine and also
1o so arrange and coperate the machine that data
printed on each bill sheet or the like at different
printing stations in the machine and from or
under control of devices sequentially passed
through the machine in independent series will
be interrelated so as to thereby avoid printing
more or less unvarying data on a bill sheet or
the like bearing varying data that in no way
pertain to such more or less unvarying data;
and to compare devices passed seriatim through
the machine in independent series and to inter-
rupt operation of the machine when devices in
such series which should correspond with each
other do not so correspond.

Still further objects are to compare identifi-
cation indicia on the respective devices in a se-
ries thereof passed through the machine with
supposedly corresponding indicias on the respec-
tive devices in another series therecf passed
through the machine and to interrupt operation
of the machine after a predetermined operation
thereof when supposedly corresponding identifi-
cation indicia on devices in the two different se-
ries do not correspond; to enable identification
indicia represented in code on the devices in one
of two independent series of devices passed
through the machine to be compared with iden-
tification indicia represented in digital count on
the devices in the other series thereof; and to
2nable predetermined controlled operations of
the machine to be effected after operation of the
machine has been so interrupted whereby all cf
the data to be printed from or under one of the
two supposedly corresponding devices may be
printed on a bill sheet or the like.

Yet other objects are to afford a printing sta-
tion in the machine whereat parallel or other-
wise separated lines of data may be printed on a
bill sheet or the like in different printing opera-
tions; to feed a bill sheet or the like into pre-
determined relation with printing means at such
printing station and to thereafter make an im-
pression thereon from said printing means; to
thereafter shift the hill sheet relative to the
printing means whereby an impression may be
made at a new positicn thereon in the next
printing operation of said printing means; to so
operate the printing means that selected data
will be printed thereby in one printing operation
thereof and also so that the same or but part of
the same data or different data will be printed
thereby in the succeeding printing operation
thereof whereby selected data may be printed on
the main body and one or more stubs of a public
utility bill or the like at predetermined positions
thereon.

An additional object is to enable a first sens-
ing member to control the simultaneous setting
up of first and second printing members for
printing an item at two different places in one
line upon a record sheet, to thereafter render
the first sensing member ineffective and render a
second sensing member effective to set up the first
printing member for printing another item in a
second line upon said record sheet, and to sup-
vress the operation of the second printing member
while the second line of items is being printed.

My novel printing apparatus is adapted for use
in a machine of the type shown in my co-pending
application Ser. No. 221,841, filed July 28, 1938,
now Patent No. 2,286,277, patented September 22,
1942, and is particularly designed to be employed
in lieu of the multiplying apparatus in such a

4

machine in instances where the work is in the na-
ture of straight billing or listing rather than the
ascertainment of the results of computations. In
public utility billing, for example, it is often de-
5 sirable to derive numerical items from each of a
series ¢of record cards or the like and to print
the items so derived from each card in a plu-
relity of lines upon a bill sheet or the like, at a
single printing station in the machine, and also,
to enter certain of the items derived from each
record card into gn accumulator, and to further-
more enter said certain items into a tabulator
and also to print selected items upon a proof
stieet, and so to do is yet ancther object of this
invention.

It is a sbill further object of this invention to
mpadmoufﬂvr accomplish the foregoing results in
] hine which also embodies means
inting from printing and control oy
ike devices, respectively corresponding to record
cards or the like, onto bill sheets or the like that
receive the numerical data derived from the rec-
ord cards or the like.
Cther and further olbj

10

20

s of the present in-

25 X ¥
and will be understoed by
aiprence LO t!m accompanying drawings which,

way of illustratic »1, show a preferred embodi-

ik and the prmciple thereof and what I now
ey 1o Lu the best mode in which T have con-
50 ying that principle. Otfher em-
__“J".(ltan embodying the same

34

. L is & flOl’l” elevational view of
ing machine;
2 iz a plan view of the machine

my noevel
40
shown in
Fig. 3 is a side elevation, taken substantiaily
o the line 5--3 on Fig. 2, of the variable data
ng and accumulating apparatus;

g. 4 is a2 plan view of the apparstus shown
a vertical sectional view taken along
§ on ¥Fig. 3;

5. 6 and 7 are plsn sectional views taken

respectively on the lines 8—6 and 7—7T on Fig. 3;
71g. 8 is & vertical sectional view taken on the
line 8% ¢ 2.7;

Z
Fig. 8 iz a perspective detail view of a latching
mechanism employved in total taking operations
of the apparatus shown in Fig. 3:
Figs, 10 and 11 are plan sectional views taken
on the lines {8—18 and {{—1{, respectively, on

g, 8;

60 ©igs. 12 and 13 are vertical sectional views taken
on the lines 12--{2 and {8—13, respectively, on
Mo 8‘
=1

Figs. 14 and 15 are tlamavelse sectional views
taken on the lines 1948 and 1515, respectively,

85 on Tig. 7;
Hig. 16 Is g transverse secticnal view taken on
the line 18—14% on Fig, 15;
g 17 is a sectional view taken

transverse
substantially on the line |

Fig. 18 is a plan detail vie
brushes shown in Pig. 7;

Fig. 19 ig a vertical sectional view taken along
theline {4—#9 on Fig. 18;

Fig. 20 is a transverse gectional view taken
75 substantially on the line 20—20 on Fig. 19;

T—I7 on Fig, 8;

70 w of certain sensing



2,414,643

5

‘Pig. 21 is a plan sectional view taken along
the line 21—21 on Fig. 19;

Fig. 22 is a vertical sectional view taken on
the line 22—22 on Fig. 5;

Figs. 22A to 22D are elevational detail views
of certain of the parts shown in Fig. 22;

Figs, 22E, 22F and 22G are elevational detail
views illustrating various stages in the operation
of certain parts shown in Fig. 22;

Pig. 23 is a plan sectional view taken on the
line 23—23 on Fig. 22;

Fig. 24 is a vertical sectional view taken on the
line 24—24 on Fig. 4;

Fig. 25 is a plan view of the structure shown
in Fig. 24;

Pig. 26 is a side elevational view of a portion
of the apparatus shown in Fig. 3, with some of
the parts broken away to show the accumulator
mechanism;

Fig. 27 is a vertical sectional detail view of
the accumulator;

Figs. 28 and 29 are transverse sectional views
taken respectively on the lines 28—28 and 29—29
on Fig. 26

Fig. 30 is a transverse sectional view taken on
the line 30—30 on Fig. 29;

Figs. 31 to 36, inclusive, are elevational detail
views showing typical entry-effecting operations
of the accumulator;

Fig. 37 is a vertical sectional view taken on the
line 31—371 on Fig. 6;

Figs. 38 and 39 are vertical sectional detail
views taken on the lines 38—38 and 39—39, re-
spectively, on Fig. 37;

Fig. 40 is a sectional detail view taken on the
line 40—40 on Fig. 5;

Figs. 41 to 46, inclusive, and 46A, are sectional
detail views taken along the lines 41—4&1, 42—42,
43—43, 44—44, 4545, 46—46 and 46A—46A, re-
spectively, on Fig. 6;

Pig. 47 is a sectional detail view taken on the
line 41—47 on Fig. 43;

Pig. 48 is a plan sectional view showing the
printing and control device feeding mechanism;

Fig. 49 is an elevation of a typical printing and
control device which may be utilized in the pres-
ent machine;

Fig. 50 is a fragmentary plan section similar
to Fig. 48;

Fig. 51 is a transverse sectional view taken on
the line 51—51 on Fig. 50;

Fig. 52 is an elevational detail view of a part of
the printing and control device feeding mecha-
nism;

Pigs, 53, 54 and 55 are perspective detail views
of the printing and control device feeding
mechanism;

Fig. 56 is a vertical section taken on the line
56—56 on Fig. 48;

Pigs. 57, 58 and 59 constitute a wiring diagram
of the machine of the present invention;

Pig. 58A is an enlarged detail view of one of
the switch assemblies;

Pig. 60 is an elevation of a typical record card
that may be utilized in the present machine;

Fig. 61 is an elevation of a typical sheet printed
in the present machine;

Pig. 62 is a chart of the code employed in rep-
resenting certain numerical values in the print-
ing and control device shown in Fig. 49;

Figs. 63, 64 and 65 are timing charts pertain-
ing to the variable printing and accumulating
apparatus;

PFig. 66 is a fragmental rear elevational view of
the rotary printing unit showing the main con-
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trol cam shaft and its relationship to the rotary
printing unit and the sheet feed mechanism; and
Figs. 67 and 68 are diagrammatic flow charts
illustrating the progress of the sheets, the print-
ing devices and the data cards through the ma-
chine in the first and second cycles of operation
respectively of the variable printing unit.

GENERAL DESCRIPTION OF BASIC MACHINE

My novel apparatus can be advantageously
used in a machine such as is shown in Figs. 1
and 2. The machine there illustrated is similar
in construction to that disclosed in my aforesaid
co-pending application, Serial No. 221,841, now
Patent No. 2,296,277, patented Séptember 22,
1942, and while the machine is fully described
in said co-pending application certain aspects are
first described herein to facilitate explanation of
the present invention.

A sheet representative of those which may be
produced in a machine embodying the present
invention is shown in Fig. 61, and as there illus-
trated this sheet S bears (1) constantly recur-
ring data, consisting of a form F, which in the
present instance includes various headings such
as “Net bill payable on or before,” the meter
reading dates at the beginning and end of the
billing period, and kindred data imparting char-
acteristics to the sheet, which in this instance
is a public utility bill, the partition dividing lines
appearing on the sheet S also being a part of
the form P; (2) changing data A, specifically
characterizing the bill and, in the present in-
stance, this is an address comprising a name,
street and number, city and state, account num-
ber, and various other designations for classi-
fication purposes; (3) variable data V which in-
clude the meter readings, consumption quantity,
and consumption charges; and (4) other anal-
ogous data such as an invoice date E. 'The date
E is the first datum, in the machine as illus-
trated, to be printed; next the variable data V
are printed; and thereafter the address and as-
sociated data A are printed; and finally the form
F is printed on the bill.

In the present machine, the address, or chang-
ing data A, are printed on the bill directly from
a printing and control device, such as the device
D, Fig. 49, and the variable data V are printed
under control of a control device such as a record
card C, Fig. 60. The printing and control de-
vices D and record cards C are advanced con-
currently through the machine and are matched
against or compared with each other according
to customers’ account numbers, in the illus-
trateq form of the invention, but it is obvious
that identification indicia other than account
numbers might be utilized for matching or com-
parison purposes. By referring to Fig. 61 it can
be seen that the changing data A are printed in
duplicate on the bill or sheet S, and that the
variable data V are printed in two superposed
lines on the sheet. The printing machine is, in
the nomenclature of the art, operated in duplicate
so as to print the data A upon both body and
stub of the sheet S, and preferably, when each
impression of such data is made from a device
D onto a sheet S, a line of variable data is con-
currently printed upon the next subsequently fed
sheet' S under control of the record card C cor-
responding to the next subsequent printing and
control device D,

‘The printing and control device D shown in Fig.
49, which is typical of such devices, includes a
carrier or frame | having, in this instance, a
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metallic platé 2 removably retained thereon by
fixed retaining devices 3, a bead & at the lower
edge of the frame, and yieldable or depressible
retaining tongues 5. When one or the other of
the tongues § is depressed, the plate 2 may bhe
slid endwise from the retaining devices 3 and
thie head 4. Type characters T are embossed
in the metallic plate 2 so as to appear in relief
on one face thereof and in intaglio on the op-
vosite face, impressions of changing data such as
the address and associated dats A, Fig. 60, be-
ing made from the relief faces of the type char-
acters T when the printing and conirol deviee D
is fed into printing relation with the platen P,
Pigs. 1 and 2, in the machine.

The printing and control device shown in Fig.
4% also bears an identification card & on which
an impression is made from the type characters
T 50 that the data that may be printed from these
type characters may ke read easily, thus faecili-
tating handling of the device D. The card § is

removably retained on the frame 1 above the
1 te 2 uhnreon by suitable retaining devices 7 and
a bead 8 at the ‘rop of the frame. 'The card é and
n deﬂymg portion of the frame { are adapted
o Iyave perforations formed therein so as to af-
fcrl identification indicia which in the present
nee are representative of the account num-
£ the custemer whose address has been em-

n the plate 2, these perforations being
¢ in accordance with the five-unit code
llustrated in Fig. 62, in denominationally ar-
mnged columns extending transversely of the
card §. Thus, referring specifically to the device
D illustrated in Fig. 49, the perforation 2A repre-
sents the digit 4, the perforations ¢8B and 8C the
digit 3, the perforation 8D the digit 2, and the
perforations 8% and $F the digit 1, these digits
constituting the account number 4321. The per-
forations in the control card & and the underlying
portion of the frame { may be conveniently pro-

uced in a machine such as that disciosed in my
co-pending application Serial No. 210,897, filed
May 31, 1838, now Patent No. 2,265,229, patented
December 9, 1941,

When data represented by perforations in the
card 3 need be changed, all that need be done is
to remove this card § and substitute ancther

unperforated card therefor and this new un-
perforasted card may then be perforated to af-
ford rmre@ﬂmations of the data that are to be
substi 4 for that which has been previcusly
insorporated in the device D. It may be that in
‘he frame | will also be perforated and
will be done in all instances where the newly
formead perforations are located differently than
upnlanted perforations, the supplanted and
unused perforations, in such instances, being cov-

red and rendered ineffective by unperforated
portions on the new card 6.

The bili or sheet 8 is severed from a web W,
igs. 1 and 2, that is withdrawn from a roll R
which is rotatably supported in the stand I8,
1, in the machine as shown in Fig. 1, is po-
sitioned af the right-hand end of the machine.
The weh W is led from the roll R to suitable web
withdrawing devices, such as are shown and de-
”N‘z"m"? in detail in my co-pending application

Serial Mo. 239,582, filed November 8, 19283, now
P%em No, 2,288,350, patented June 30, 1942,
During passsge of the web through the afcie-
said withdvawing devices the date B is printed
in duplicate thereon in the present machine but,
as will he explained, such data could be printed
glong with the form F if so desired. The man-
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ner in which printing of data as the date E is
done is described in Letters Paten: 2,132,411,
Subsequently a portion of the web bearing this
and any concurrently mads impressions is ex-
tended heyond a severing device including the
knife {2, and upon operation of this device the
bill sheet 8 is severed from the web to be de-
posited in the sheet guideway G, Figs. 1 and 2.

Onee the sheet is deposiied in the guideway G
it is under control of the sheet feeding and stop-
ping devices shown and described in detail in
my co-pending application Serisl No. 268,182,
filed April 17, 1938, now Patent IJo. 2,211,772, pat-
ented August 20, 1940, These devices serve first
{o position the sheet in association with printing
means included in the variable data printing ap-
paratus B, to which this invention primarily per-
tains, movement of the shieet being interrupted
whils fmmpressicns are made thereon in such ap-
rm"auuc these impressions ncrm2lly being the
lines of variable data V, Fig. 61. 'The print-
ing means in the spparatus B are set up under
control of g control device such gs the record card
., 66, that is positioned at a sensing station
in the printer B, such eard having been with-
drawn from the magazine ¥ and fed to the sens-
m: staticn by means which will ke described

more fully hereinafter. Concurrenily with the
advance of the card C to the sensing station in
tl plmhnﬂ apparatus B, a printing and control
ievice D is withdrawn from th‘ magazine I by
“15 to he described presently and is fed into
a detecting position intermediate the magazine
L= and the platen P. While the card C is being
sensad to set up the printing means in the appa-
ratus B for printing the first line of variable
data V upon the sheet S, the accouni number
represented on this card is compared with the
account m*moer represented on the identifica-
tien card § of the printing and control device D
in detecting position. In the event of non-match-
ing of the fwo account numbers, only obe line of
the variable dats V is printed, and further auto-
matic operation of the machine is suspsnded
until this cendition is rectified, but if the a count
numbers are in agreement, automatic operafion
continues.

After the data V have been vrinted, the shest
bearing these data is advanced into assaciation
with the platen P whereat an impression is made
directly from the type characters T on the print-
ing and control device D corresponding to the
card C under contro] of which the data V on the
sneet 8 were printed, the device D having, in
the meantime, advanced from detecting position
into printing position below the platen P. In
this operation the changeable data A, corvris-
ing the address and associated -d_ent]ﬁcation
a' are printed on the sheet 8 from thz em-
ssad type characters on the printing and con-

ol device at printing pesition through an ink
bLon IR, Fig. 48, In this connection it will
3¢ noted by referring to Fig. 2 that the sheet
gu 1dewaj G, along which the sheets as S are ad-
vaiced from the web severing m the vari-
able printer in the apparatus B, is not in align-
ment with that portion of the guideway desig-
¥ 3 3 along which the sheets move from the
ratia B to the plat-en P, When the sheet 8
at the variablz n tie both 3]
;2. WV ois printed frst, and the Chm is
shifted la‘.,ev.ally, or toward the bottom of Fig. 2.
te enable the top line of data V o be wprinted
thereupon. The sheet S is not returned to its
initial position by the shifting means, but is ad-
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mitted directly to the guideway G’, the latter
being offset sufficiently with respect to the guide-
way G so that the sheet registers with the guide~
way G’ when it has been shifted as aforesaid.
When the data A have been printed upon the
sheet S, the sheet feeding and stopping devices
operate to feed the sheet S into the printing unit
U illustrated at the left-hand end of the ma-
chine, as it is viewed in Fig. 1, and upon passing

through this printing unit the form P is printed !

on the sheet or bill S and then the sheef passes
into a suitable sheet collector (not shown).

It is advantageous to drive the various mecha-
nisms employed in a machine, such as illustrated
in Fig. 1, from a common source of power and to
this end a bracket 13, Fig, 1, is provided which
supports a motor {4 from the frame 15 of that
part of my novel printing machine through
which the printing devices D are sequentially fed.
In the present instance a pulley 16 on the shaft
of the motor 4 has a belt 17T directed thereabout,
this belt also passing about a pulley i8 on the
main drive shaft 19 that.is journaled in the frame
15. Various pulleys are provided at spaced inter-
vals along the main drive shaft 19, and the various
mechanisms in the machine have belts leading
therefrom to these pulleys so that these mecha-
nisms are driven from the main drive shaft 19
and the motor (4.

At the start of operation of the machine a plu-

rality of printing and control devices D is intro-
duced into the magazine H from which the devices
are withdrawn one at a time to be passed through
the machine in a step-by-step manner into and

through detecting and printing positions therein. ¢

After passing through these positions, the print-
ing and control devices pass into a printing and
control device collecting mechanism such as is
illustrated and described in my co-pending appli-
cation, Serial No. 403,272, filed July 21, 1941, now
issued as Patent No. 2,390,583, patented December
11, 1945, this mechanism operating to direct the
devices into one or the other of the drawers J
in which such devices are stored when not in use
and from which they are removed when they are
introduced into the magazine H,

In the present machine the lowermost printing
and control device in the magazine H is removed
therefrom and is fed through positions or sta-
tions in the printing and control device guide-
way, in one of which stations the identifying
indicia such as the perforations 9, Fig. 49, on the
device are sensed to effect operation of means
for comparing the identification of the printing
and control device with a similar identification
represented on a card C in the printing apparatus
B, as will be explained in greater detail herein-
after, and in another of which stations impres-
sions are made directly from the type characters
T provided on the printing and control device,
this station being referred to as the printing
position of the machine. Included in the means
which withdraw the printing and control devices
from the machine and move these devices
through the aforesaid stations are means which
positively retain the devices in position in the
stations into which they are moved to have oper-
ations performed thereon or therefrom,

The magazine H is supported at the rear side
of the frame 15 and projects upwardly therefrom.
The lowermost of the printing and control de-
vices D in this magazine is withdrawn therefrom
by the reciprocal carrier bars 22 and 23, Figs.
50 to 55, inclusive. These carrier bars are dis-
posed between the side plates 24 and 25 which

P13

15

40

4

It

50

56

60

65

75

10

are spaced apart by spacer bars 2§ and 27T lo-
cated at the front and rear ends, respectively,
of the side plates 24 and 25 and these side plates
are rigidly supported in the frame (5 on girders
28 and 29, Fig. 56. A casting 38, carried by these
girders, has an anvil 3i provided thereon, the
printing and control devices resting on this anvil
at the time impressions are made directly there-
from by the piaten P. An impression operation
of the platen P is effected each time fluid under
pressure is admitted into the cylinder 82 in the
casting 38 from the pipe 33’ that leads from an
intermittently operated pump, When fluid
under pressure is admitted into the cylinder 32
the piston 33 is forced downwardly to force the
bar 34, that extends between arms as 35 of the
platen frame 36, downwardly. This causes the
platen frame 36 te so rock about its pivotal mount-
ings as 37 that the platen P carried thereby is
forced into printing relation with fthe printing
device D resting on the anvil 31. A platen of
this character and such hydraulic operating
means therefor are described in detail in my co-
pending application, Serial No. 416,548, filed
October 25, 1941.

The carrier bars 22 and 23 are supported for
reciprocal movement over the inner faces of the
side plates 24 and 25 by strips 38 and 39, Figs.
51 and 56, the carrier bars immerely resting on the
upper edges of these strips. A plate 40, Figs. 55
and 56, is fastened to the inner side of the carrier
bar 22 at the rear end thereof and a similar plate
41 is fastened to the inner face of the carrier
bar 23 at the rear end thereof. Bars 42 are se-
cured to, as by being welded thereto, and extended
between the plates 41 and 42 and serve to main-
tain the rear ends of the carrier bars 22 and 23
in permanently spaced relation, this spaced rela-
tion being such that the carrier bars are held in
a tight sliding fit against the inner faces of the
side plates 28 and 28, respectively. The anvil 3i
is recessed, as at 43, Fig, 53, at its sides and
below the top surface thereof, on which the print-
ing devices D rest when impressions are being
made therefrom. The forward ends of the carrier
bars 22 and 23 rest in these recesses as 43 and in
this way the forward ends of the carrier bars are
supporied for reciprocal movement over the inner
faces of the side plates 24 and 25 and at the
same time are maintained in properly spaced rela-
tion.

In the present machine the lowermost of the
printing and control devices D (or printing de-
vices D as these devices are sometimes referred to
hereinafter for convenience) is withdrawn from
station or position I thereof, Figs. 48, 50 and 56,
in the magazine H and first comes to rest in what
will be referred to hereinafter as the sensing po-
sition or station, this position or station being
indicated at II. In the course of movement of
the printing devices through the machine they
also come to rest in printing position above the
anvil 31, which position or station is indicated at
III. After passing from station III over anvil
3i the printing devices pass into the printing de-
vice collecting means. It will thus be apparernt
that the printing and control devices come to rest
in two different positions or stations after move-
ment thereof from the magazine H.

Suitable means are provided for engagement
with the printing devices to effect advancing
thereof from station I into and through stations
II and III and for retaining the devices in g fixed
position when in stations IT and III. ‘Thus, a slot
44, Fig, 55, is provided in the carrier bar 22 near
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the rear end thereof, and a pawl 45 mounted in
this slet is acted on by a spring 48 which urges
the forward end of the pawl upwardly so that this
end of the pawl normally extends above the top
edge of the carrier bar 22. A pawl &7 is similarly
mounted in the carrier bar 23, the pawls 5 and
47 being in transverse alignment. The pawls 48
and 47 serve to withdraw the lowermost printing
device D, in station I in the magazine H, from
this station and advance such device to station IT.
These pawls are free to pivot downwardly during
the rearward movement of the carrier bars so
that they will pass below the lowermost printing
device in the magazine and then spring up behind
this device into position to engage the rear edge
of such lowermest printing device when the car-
rier bars 22 and 23 start to move forwardly. In
order to facilitate movement of the pawls under-
neath the lowermost printing device during rear-
ward movement of the carrier bars these pawls
are beveied as indicated at 48, this serving as a
cam surafce to insure depression of the pawls
against the action of the springs as 48.

The pawls 45 and 47 are so mounted in the slots
as %44 that they are capable of movement longi-
tudinally of the bars. Then, as an incident to the
first part of the forward movement of the carrier
bars, at which time the pawls are engaging the
lowermost of the printing devices in the magagzine
H, these pawls are forced rearwardly of the car-
rier bars in the slots as 44, Such rearward move-
meny causes the notches as 48, Pig, 55, in the
lower edges of the pawls 45 and 47 to be moved
from alignment with the projections as 58 on
the lower edges of the slots as 44, and that part
of each of the pawls immediately forward of these
notches thereupon rests on these abutments dur-
ing fthe forward movement of the carrier bars.
By reason of such seating of the pawls on these
abutments the downward force exerted by the
printing devices D in the magazine H does not
disengage the pawls from the lowermost printing
device which 1is, therefore, fully fed out of the
magazine from position I to position II by the
pawls 45 and 47. When, however, the pawls move
rearwardly with the carrier bars, the beveled
edges 43 engage the lowermost printing device in
the magazine I as an incident to such rearward
movement and prior to the time the pawls are
cammed downwardly, they are moved slightly for-
wardly in the slots as 44 to thereby align the
notches as 48 with the abutments as 59 so that
during the rearward movement of the carrier
bars, the pawls may be cammed down against
the action of the springs as 88 and at this time
the abutments 8@ pass into the recesses 48.

Another pair of pawls 8] and 52 are respective-
ly mounted in slots as 53 in the carrier bars 22
and 23 and are acted on by springs as 54 {o have
the forward ends thereof projected above the
top edge of the carrier bars., These pawls are
spaced forwardly of the pawls 45 and 47 in an
amount sufficient so that when the carrier bars
come to rest in their forwardmost positions these
pawls will dispose a printing device in position
iII above the anvil 8{. It will be understood that
during the rearward movement of the carrier bars,
the pawls B! and 52 are forced downwardly
against the action of the springs as 54 during
the time they pass under the printing device in
positicn 11 and that these springs re-position the
bawls in device engaging position as soon as the
pawls pass beyond a device in position II in the
rearward movement of the carrier bars.
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Still other pawls 55 and £6 are mounted in
slots as 87 in the carrier bars 22 and 23 and are
acted on by spring 58 to be urged upwardly. The
pawls §5 and 56 are respectively spaced forwardly
of the pawls §{ and 82 in but a relatively short
amount and in the forward or at rest position of
the carrier bars, these pawls are located in a po-
sition slightly forward of the printing device in
position III. Hence as soon as the carrier bars
start to move rearwardly, the pawls 55 and 58
are pivoted downwardly as they pass under the
printing device disposed in position III, and in
the course of such rearward movement and prior
to the time it is completed the pawls 58 and 56
are disposed well to the rear of the rearward-
most edge of the printing device in position III.
YHowever, in the course of forward movement of
carrier bars 22 and 23 the pawls 55 and 58 move
into engagement with the rearwardmost edge of
the printing device in position III, which is
above the anvil 31, Fig. 56, and carry this
printing and control device to the printing and
control device discharge chute.

The just described pawls are retained in the
aforesaid slots by plates as 59, Fig. 55, that are
mounted on the inner faces of the carrier bars
in alignment with the slots in which the pawls
are mounted, and these plates serve to prevent
inward movement of the pawls. Outward move-
ment of the pawls is prevented hy reason of the
fact that the carrier bars 22 and 23 are mounted
for sliding movement over and against the inner
faces of the side plates 24 and 25 and the pawis
engage the inner faces of these side plates to be
retained in the slots in which they are mounted.

Reference has been made to reciprocation of
the carrier bars 22 and 23 and this movement is
imparted to the carrier bars in the following
manner: A block §0, Figs. 48 and 56, is mounted
hetween the bars 42 for reciprocal movement be-
tween the plate 4! and a spacing pin 61 that
extends between the bars 42. The free end of
an arm 62 extends beneath the block 68 and af-
fords a support for said block, the block being
pivotally connected to the arm as indicated at
§3. As best shown in Pig. 56, the end of the
arm 82, to which the block 68 is pivotally con-
nected, is offset upwardly, this offset portion be-
ing interconnected by an inclined portion 64 in
the arm, That portion of the main extent of the
arm 62 adjacent the inclined portion &4 is re-
ciprocally mounted in a recess 83, Figs. 48 and
56, in a block €3 pivotally mounted on an arm
87, The end of the arm 82 opposite that at
which the block €8 is pivotally connected is piv-
otally mounted as indicated at 89 on s bracket
10, Figs. 48 and 56.

The block €6, the arm 67 and the pivotal con-
nection therebetween afford a scotch yoke con-
nection for the arm 62, the arm 67 being fast to
a vertical shaft 71, Fig, 56. The shaft 7! is jour-
naled in a vertical bearing 72 that is carried by
the bracket 78. A gear 13 is rotatably mounted
on the shaft 7! and includes a hub 74 having
clutch teeth 15 therson. A sleeve 76 is slidably
but non-rotatably mounted on the shaft Ti and
includes clutch teeth 77 which are urged toward
the clutch teeth 15 by springs acting between the
sleeve 16 and a collar 12 mounted on the shaft
11, the sleeve 16 being connected to the collar
18 for rotation therewith. Reference may be had
to my Patent No, 2,265,133, patented December 9,
1941, for details of construction.

The clutch teeth 756 and 17 and the sleeve 16
are part of a one-revolution clutch such as is
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disclosed in my copending application Serial No,
239,561, filed November 8, 1938, now Patent No,
2,265,133, patented December 9, 1941, and which
is of substantially the same construction as the
one-revolution. clutch described hereinafter un-
der the heading “Drive.for variable printer and
accumulator.” A pin (not shown) on the sleeve
16 cooperates with a cam surface (not shown) on
an arm 719 to hold the clutch teeth 17 separated
from the clutch teeth 15. A suitable electrically
operated means such as the solenoid 80, ¥ig. 48,
is provided for causing the arm 19 and the cam
surface thereon to be retracted from cooperation
with the pin on the sleeve 16 to thereby enable
the clutch teeth 11 to engage the clutch teeth
15 at predetermined times in the operation of
the machine, and in this manner the gear 13 is
connected to the shaft T1. After the solenoid 80
has been. energized to enable engagement of the
clutch teeth, the pin on the sleeve 16 acts to
again dispose the cam surface on the arm 19 in
position to be enggaed by this pin near the end
of a revolution so that as the pin moves over the
cam surface the clutch teeth .77 are separated
from the clutch teeth 15 to interrupt rotation
of the shaft Ti at the end of a complete revolu-
tion thereof.

The gear 13 meshes with a pinion 81, Figs. 48
and 56, rotatably mounted on a rod 82 that is
driven into a socket in the bracket 18, the cross
member 83, Fig. 56, being fixedly attached to the
lower end of this rod. A pulley 85 is also rotat-
able on the rod 82 and is fixedly connected to
the pinion 81, the pulley 85 being mounted be-
low the pinion, and said pulley and pinion are
supported in operative position by suitable means
such as a collar secured to the rod 82,

A belt 81, Figs. 1 and 56, is passed about the
pulley 83 and over guide pulleys 88 and 89 that
are secured in position at the point of inter-
connection of the cross member 83 with the rod
82. From the guide pulleys 88 and 89 the belt
81 passes to a pulley 92, Fig. 1, fast on the main
drive shaft 19. Thus whenever the main drive
shaf; 19 is rotating, the pinion 81 and the gear
13 are rotated so that when the aforesaid solenoid
is energized to cause the clutch teeth 1T to
engage the clutch teeth 15, as described above,
the arm 67 is caused to make a complete
revolution whereupon, through the connection
of the arm 62 with the block 66, a recip-
rocatory movement is imparted to the end of the
arm 62 to which the block 60 is pivoted and
thereupon reciprocatory movement is imparted
to the carrier bars 22 and 23 to advance the
printing and control devices through the guide-
way therefor.

While each printing and control device D is
in position II a detecting means cooperates there-
with to effect set-up of the means for compar-
ing the identification number perforated in such
device with a similar identification number per-
forated in a card as C, Fig. 60, at the variable
printer B, Fig. 1, and it is {herefore advanta-
geous to accurately locate the printing and con-
trol device when it is in position II and this
detecting means is to cooperate therewith. Fur-
thermore, when each printing device is in po-
sition III above the anvil 3| and impressions are
being made therefrom it is desirable to firmiy
hold the printing device in position for so to do
enables accurate location of the impression made
therefrom and this also enables a clear-cut im-
pression to be produced.

By referring to Fig. 49 it will be seen that a
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notch 93 is provided in one side edge of each
printing and control device D, this notch being
accurately positioned with respect to the identi-
fication area 6 and printing plate 2 on the par-
ticular printing and control device. Inasmuch as
notches as 93 are accurately located with respect
to other parts on the printing and control devices
it is possible, by locating means in the machine
adapted to cooperate with these notches accu-
rately with respect to parts in thie machine adapt-
ed to cooperate with the printing devices, to in-
sure that the machine parts will cooperate with
the printing and control device parts in an accu-
rate manner. The means in the machine adapted
to cooperate with the notches 93 in the printing
devices D are, in the present instance, pawls
84 gnd 8%, Fig. 53, the pawl 34 being positioned
to cooperate with the notch in the printing de-
vices at the station II and the pawl 95 being
positioned to cooperate with the notch in the
printing devices at the station III.

The pawls 94 and 85 are pivotally mounted on
the upper edge of the side plate 24. In order to
insure seating of these pawls in the notches in
which they are adapted to seat, these pawls are
urged toward the edges of the printing devices by
applying spring pressure thereon. However, these
pawls are arranged in such a manner that the
pressure exerted thereon may be varied so that
appreciable pressure will be effective on these
pawls only at the time the pawls are to be oper-
ative and at all other times, and especially when
the printing devices are moving past these pawls,
but very light pressure is applied thereon so that
objectionable wear on the printing devices is
avoided. Each pawl 94 and 85 includes an ear
68 having an opening therein, and the free upper
end of a leaf spring 180 is passed through this
opening. The lower end of each leaf spring is
firmly connected to the outer face of the side
plate 24 as by a screw {81,

A groove 102 is provided in the outer face of
the side plate 24 and a slide {03 is mounted in
this groove, said slide passing behind each leaf
spring 100 and these springs serve to retain the
slide in the groove. A lug as 1984 is fast on the
slide in position to cooperate with each spring
180, each lug 164 including an overhanging por-
tion which may pass over the outer face of the
adjacent spring. The forward edge of the over-
hanging portion of each lug 104 is beveled to
insure passage of the overhanging portion of this
lug over the outer face of the adjacent spring
100 upon reciprocaticn of the slide 103.

By referring to Fig. 55, it will be seen that
3 notch {86 is provided in the lower edge of the
carrier bar 22 and that another notch 107 is
provided in the lower edge of this bar forwardly
of the notch 106. These notches are arranged to
define oppositely facing shoulders, the shoulder
defined by the rear notch (06 facing forwardly
and the shoulder defined by the front notch (0T
facing rearwardly. An opening 108 is provided
in the side plate 24 and a pin 109, Fig. 52, pro-
jects through this opening to he engageable in
the notches 106 and 107. The pin (08 is fast in
a finger 110, pivoted at 111 to the lower end of
a plate 112 secured to the slide 108. A spring
113 extends hetween spring anchors respectively
located on the side plate 24 and the finger 110
and acts on this finger to urge the pin 109 into
engagement with the lower edge of the carrier
bar 22.

In the latter part of the rearward movement
of the carrier bar 22 the shoulder thereon defined
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by the notch {87 engages the pin {09 and through
the finger {18 and plate {i2 moves the slide 123
rearwardly, and thereupon the lugs as {24 assume
the pesition shown in Fig. 54, This disposes the
beveled edges on these lugs in alighment with, but
freg of, the springs {#). Xence, the fulerum for
cach spring (49 is the screw {§! wherefore the
extent of each spring between ite fulerum and
the point where it applies its effective pressure
is relatively elongated and by reason of this each
spring exerts butl very little pressure on the pawl
10 which it is connected. Hence, after the car-
rier bars attain their rearwardmost position and
start to move forwardly to advance the printing
devices in the manner above described, both the
pawls 54 and 95 exzert but very little pressure
on the edges of the vrinting devices moving past
them. .

However, just pefore the carrier bars attain

their forwardmost position, the pin {89 enters ¢

the notch {85 and engages the shoulder thereof
whereby, as the carrier bars complete their for-
ward movement, the shoulder of the notch i85
acts through the pin 169, finger {6 and plate {42
to move the slide {83 forwardly. In this move-
ment the slide i3 moves the lugs {84 over the
outer faces of the springs #80 with the resulf
that the springs fulerum on the lugs rather than
on the screws {8f{. This change in the point of
fulcruming of the spring decreases the effective
length snd thereby substantially increases the
effective pressure thereof and at the time this is
eifectad the pawls 84 and 98 are moving into
the notches as 88 in the printing devices in sta-
tions II and III. Therefcre, effective pressure
is applied on the pawls to positively seat these
pawls in the notches wherefore the printing de-
viceg in stations IT angd IIT are accurately located
and the printing devices gre firmly held in posi-
tion., 'The slide #32 is moved rearwardly so as
to withdraw the lugs 184 from association with
the springs (88 pricr to the time the printing
devices start to mave forwardly in the next
advancing thereof and hence the effective pres-
sure applied on the pawls is relieved prior fo
the time the printing devices are to be moved
relative thereto.

During the time the printing devices are being
carried along by the carrier bars 22 and 23, they
are held down on these carrier bars by thin strips
{44 ang {15, Wig. 51, respectively fastened to the
upper edges of the side plates 24 and 25, these
thin strins projecting inwardly beyond the inner
faces of these side plates and defining the upper
surfaces of the printing device guideway.

When printing and contrel devices D are with-
drawn from the magazine H and come to rest
in position IT, Figs. 48, b0 and 56, in the course
of the step by step advancing movement thereof
through the printing device guideway, these de-
vices are in g position for cosperation with the
detector mechanism which ascertains the value
of the account number or other identifying desig-
nation represented thereon. The detector to
which reference has just been made is -generally
indicated at 128 in Figs. 48 and 56 and comprises
o block {2f from the bottom of which several
columns of spring-pressed sensing pins §22 pro-
trude. When a printing and control device D is in
position II, the columns of sensing pins 122 are
aligned with the columns in the card §, Fig. 49,
in which perforations may be formed according
to the code shown in Fig. 62, and there are as
many columns of sensing pins 122 as there are to
be active eclumns on the cards 8. In the present,
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instance where the identifying (account) niimi=
bers are confined to not more than four orders,
only four columns of sensing pins 122 are pro-
vided (see Fig. 48) for cooperation with the per-
foraticns in the cards § representative of such
number. Inasmuch as & five unit-code is em-
ployed to represent the digits of the identifying
number, as shown in Fig, 62, five sensing ping 122
are provided in each column or order thereof, o
that an individual sensing pin is aligned with
each index point position on a card as 6 where a
perforation may be located, when the printing and
control device D is in position IT.

The block 12 iz mounted hetween a pair of
arms 123 and 124, Fig, 48, which are provided
with knife edges 125 and 128, Figs. 48 and 55, near
their rear ends which geat in substantially
V-shapad nofches respectively formed in the side
plates 24 and 25 of the printing device guideway.
Springs as 127 act on the arms 123 and 124 and
normally urge the head {21 carrying the sensing
pins {22 upwardly out of its operative position. A
link 128 is pivotally connected to the arm 123,
and the lower end of the link {28 is connected to
the armature of a solenoid 129, Figs. 48 and 56,
so that when the solenoid 128 is energized, the
link {28 is moveg downwardly to thereby bring
the sensing pins {22 into cooperating relation with
the card 6 on the printing and contrel device D
disposed at position II. The solenoid 128 is con-
trolled by a normally open switch 180 that is
closed at the proper time in the machine cycle,
as will hereinafter be explained, so as to effect
sensing cooperation of the sensing mieans (20
with the printing and control device that is lo~-
cated at station II. In the course of such down-
ward movement those sensing ping 122 which do
not move into alignment with perforations in
the card § come to rest on the face of this card
and are forced upwardly againsi the action of
their retaining springs in the heag 2!, Those
pins, however, which move through perforations
in the card § come into cooperation with the de-
vices which bring about setting up of switches in-
cluded in the number comparison means to be
described hereinafter.

The devices with which sensing pins 122 so
cooperate include push pins 133, Fig, 56, mounted
in g block 134 carried by the casting 30. There
are as many columns of push pins {33 as Jhere
are columns of sensing pins 122 ang each push
pin 133 is respectively aligned with a sensing pin
122, Thus, when g sensing pin (22 passes through
a perforation in a card 6 on o printing and con-
trol device at position II, it moves into engaie-
ment with a push pin 123 and pushes the aligned
push pin 133 downwardly. Connection between
the push pins 133 of the detecting device 120 and
the aforesaid switches of the number comparison
means is established through Bowden cables 135
for so to do affords the regired flexibility in the
mounting of the various parts of my machine in
cpberative association with each other for, as will
be understood, varied lengths of Bowden cables
may be employed and inasmuch as these cables
are flexible they may be directed as required.

In the present instarice, the ends of the Bowden
cables {35 that are to receive movement are re-
spectively aligned with the push pins 133, these
ends of the cables being maintained in proper
relation with these push pins by having the cas-
ings 136 of the cables secured in g supporting
plate 137 carried by the block 134. The Bowden
cables {35 are slightly longer than the distance
between the push pins (33 that impart movement
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thereto and the devices in the number comparison
means receiving movement from these cables, and
therefore each push pin 133 is provided with a
head, as shown in Fig. 56, so that when the push
pins are in their normal at rest position with the
Bowden cables effective thereon these pins are
firmly seated against the bottom of the block
134 in which the push pins are mounted.

The variable printing apparatus to which this
invention primarily pertains is particularly,
though not necessarily, adapted for use in the
machine shown in the accompanying drawings
and when so used the apparatus as a whole is
operated in timed relation with other operative
parts in the machine. Moreover, the various
operative parts in the variable printing apparatus
are operated in timed relation with each other,
such timed relation of these parts being corre-
lated with the timing of other devices in the ma-
chine. The timing of the operation of the var-
ious operative devices in the machine, as well as
the timing of the various operating parts in such
operative devices, is under control of means as-
sociated with the form printing unit U. Thus,
while the present invention primarily pertains to
the variable printing apparatus and while this
apparatus may be used in other ways than in the
particular machine shown in the accompanying
drawings, the form printing unit U and its oper-
ative functions are described herein for so to do
will facilitate describing the operation of the var-
iable printing apparatus, both in so far as the
operative parts included therein are concerned
and in so far as the operation of the variable
printing apparatus is related to the operation of
other operative devices in the machine is con-
cerned.

While constantly recurring data, such as the
form F on the sheets S, Fig. 61, may be printed
on the sheets in a wide variety of ways, in the
present instance I have employed a well-known
printing unit, one form of which is indicated at
U, Figs. 1, 2, and 66. Reference may be made
to, for example, U. S. Letters Patent 816,311;

970,411; 990,207; 1,031,311; 1,094,065; 1,148940;

and 1,647,560 for a disclosure of the full details of
a printing unit such as the unit U.

The unit U is mounted on bars as 140, Figs. 1,
and 66, in a fixed position longitudinally of these
bars. The bars as 140 are mounted on a rod 141
that is carried by the upright 142 of the frame 15,
and the printing unit U is prevented from pivot-
ing about the rod 14! by a brace 143 that depends
from the frame thereof and which engages the
adjacent end of the frame {5.

The printing means of the printing unit U in-
cludes a rotatable drum 144, Fig. 2, which has
suitable printing means, such as electroplates, se-
cured on the periphery thereof. Such printing
means may be located on the periphery of the
drum {44 as required and in the present instance
are located on the periphery of the drum in such
positions that when sheets are admitted into the
bite between this drum and its cooperating platen
roller 145, the form F will be printed on the bills
or sheets S at the proper and required positions
thereon. This, of course, entails locating the
printing members on the periphery of the drum
in such locations that as the drum starts from its
at rest position and a sheet starts to pass thereto
from a given position, the leading edge of the
sheet will engage the bite between the drum 144
and the platen roller 145 at a time when the lead-
ing printing means on the drum is spaced from
the bite in the same amount as the portion of the
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sheet that is to receive an impression from such
means, all of the foregoing being standard prac-
tice in the art and for further description refer-
ence may be made to U. S, Letters Patent 816,311
or 990,207,

It is to be noted that, of the various operative
mechanisims provided in the machine, the only
one which is constantly opsrated when the ma-~
chine is in operation is the printing unit U and,
more specificaliy, the drum {44 and its asgociated
mechanisms in this unit. This drum rotates at a
constant given speed which is selected according
to the productive capacity desired of the machine,
the printing unit fl being of such a character
that it is operative to print upon a sheet as S in
every other revolution of the drum 44, and the
speed of rotation of the drum (44 is in most in-
stances such that the drum will make g complete
revolution each time the platen P is to be oper-
ated to make an impression. For example, if it
should be desired that fifty sheets, such as the
bills S, Fig. 61, each bearing duplicate impres-
sions of changeable data A, are to be produced
per minute, then the drum 144 is rotated at a
speed of 100 revolutions per minute. By way of
further example, if four impressions were made
on each sheet and the drum speed were 100 revo-
lutions per minute, then the productive capacity
would be twenty-five sheets per minute. From
the foregoing it will be apparent that the produc-
tive capacity of the machine in so far as the num-
ber of sheets produced is concerned, is based
upon the speed of rotation of the drum 144, and
it is therefore, advantageous to operate this drum
at as high a speed as possible consistent with the
production of satisfactory work in the machine
as a whole.

In order to insure that sheets will pass through
the machine and have operations performed
thereon in such a way that sheets will be pro-
duced consistent with the type of work being per-
formed, that is, consecutive, duplicate, triplicate,
and so forth, the various mechanisms in the ma-
chine are timed to operate in accordance with
the speed of rotation of the drum {44 and, in
order that this may be effected, the devices which
control operation of the various mechanisms in
the machine are placed under control of the drum
i84 and mechanisms associated therewith.
Since, in the present machine, the various oper-
ative mechanisms receive power through suitable
controls, and more specifically clutches, provided
in each of the mechanisms, and since these
clutches are electrically controlled, by means of
solenoids, it is possible to associate the regulat-
ing means, for the controls or clutches of the
mechanisms to be timed relative to the printing
unit U, directly on the printing unit U, these reg~-
ulating means, in the present instance, being in
the form of switches for controlling the closing
of the circuit to the solenoids of the clutches.
To this end a timing shaft 146, Pigs. 2 and 66,
is journaled in suitable bearings provided on the
outer face of the form printing unit U, This
shaft is adapted to be coupled through suitable
gearing to the shaft on which the drum 144 is
fast, for rotation therewith. Cam discs ag 147
are fast on the shaft 146 to be rotatable there-
with and these cam discs operate the switches
that control operation of various operative mech-
anisms in the machine,

In the present instance where the machine is
set for printing two lines of variable data V, Fig,
61, and printing the changeable data A at two
places on the sheet S, as has been explained here-
inabove, the gear ratio between the qrum 144 and
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the timing shaft 148 is two-fo-one, so that the
shaft {46 and the varicus cam discs 147 fast
thereon make one revolution for each two revolu-
tions of the drum 144, Thus the timing shaft
146 makes one revclution for each operating or
printing cycle of the printing unit U, or in cther
words, for each sheet or bill S that is to be pro-
duced on the machine, and hence in g complete
revolution of the timing shaft 148, the cam discs
147 of the timing shaft {46, and the stop finger
mechanism driven by the shaft 145, may be effec-
tive to control and properly time the operations
of the various mechanisms that are to be opera-
tive in producing a particular bill or sheet S. In
order to insure that there will be a definite timed
relation between the operation of the form print-
ing unit U and the various other operating mech-
nisms in the machine, an arrangement is provid-
ed such that the angular relation between the
shaft {46 and the drum 144 wiil always be the
same at the beginning and at the end of every
complete rotation of shaft {48, which is to say,
such that there will exist g predetermined angu-~
lar relation hetween the lobe or lcbes on each
cam disc as 187, and a given point on the drum
144 at the beginning of each and every 360 de-
grees of rotation of shaft 146, This may be ac-
complished by providing a uniform engagement
clutch such as is shown, for example, in my co-
pending application, Serial No. 238,563, filed No-
vember 3, 1938, now Patent No. 2,265,134, pat-
ented December. 9, 1941, which functions in such
a manner that the shaft {48 is always connected
in an identical manner to the shaft on which the
drum (44 is mounted. The main timing shaff
188 is thus connected in every instance in the
proper timed or angular relation to the printing
unit U, thereby to insure that the timing cams
147 will cause proper timed operation of the vari-
ous mechanisms that are to be controlled by such
timing shaft, and in addition, the timing shaft
{46 is connected in a one-to-one relation by
means including a cross shaft 181, Figs. 2 and 66,
50 as to drive a stop finger cam shaft {48 that is
extended along the sheet guideway sections G
and &’. Thus the cam means on the stop finger
cam shaft 148 serves to operate sheet advancing
means including the stop fingers [48, 160 and
{58 in the timed sequence or relation shown in
Fig. 64 so as to thereby cause controlled move~
ments of the sheets along the sheet guideway in
timed relation to the operations of the mecha-
nisms that are governed by the timing shaft 46
and timing cams {47. The manner in which the
just described switch arrangement functions to
bring about the properly timed operation cof the
various mechanisms in the machine is described
in detail hereinafter. Thus the web feeding and
severing unit includes a one-revolution control
clutch {48A, the driving element of which is con-
stantly driven from the main drive shait 1§ by
means including g belt 1488, and this clutch has
a control solenoid {48C which serves when ener-
gized to cause engagement of the clutch. The
clutch 148A, as shown in my aforesaid Patent No.
2,288,350, serves to drive the web feeding and
severing mechanism through a single cycle of op-
eration each time the solenocid {48C is energized,
and this is accomplished by one of the cams 147
each time the control shaft (48 is rotated through
a complete revolution.

Whiie the machine disclosed in the accompany-
ing drawings includes other devices which enter
into the production of printed sheets, such as
the bill 8, Fig. 61, it is believed that the fore-
going description is sufficient to enable under-
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standing of the relationship between the various
operative devices in the machine and the variable
data printing apparatus B to which this inven-
tion primarily pertains and which will now be
described, particularly since reference may be had
to my co-pending application, Serial No. 221,841,
now Patent No. 2,296,277, patented September
22, 1942, for a full description of the other units
in the machine, The specific timing of the units
of the present machine is set forth hereinafter.

VARIABLE DATA PRINTING AND ACCUMULATING
APPARATUS

The variable data printing and sccumulating
apparatus generally designated B, Figs. 1, 2 and 3,
is adapted, in the present instance, to be oper-
ated under control of record cards C, Fig. 60.
These cards are of a well-known type in which
the data are represented by perforations formed
in the card in accordance with the conventional
singie-hole notation. Thus, the card C is divided
into a number of data columns extending trans-
versely of the card starting from the line L be-
neath the printed heading as A’, Fig. 60, this
heading including the name and address of the
customer for whose account the record card is
prepared. The first row of index point positions
extending lengthwise or horizontally of the card
C below the line L, in the several card columns,
is allocated to the digital value of zero; the next
row beneath the line L pertains to the digit 1;
and so on, to the last row of index point posi-
tions, situated just above the bottom edge of the
card C as viewed in Pig. 60, which row pertains
to the digit 9.

Perforations may bhe made in the aforesaid rows
in any of a plurality of card columns that ex-
tend transversely across the card. When it is de-
sired to represent a digit in any particular card
column, a perforation is made in the card at the
index point in that column in the row allocated
to the desired digit, this being standard practice in
the art and hence not explained herein in greater

. detail.

The card columns are generally grouped to-
gether to accommodate numerical entries of more
than one order, as for example in the case of the
group of columns on the card C designated “Dist.,”
which comprises two columns that are perforated,
in the present instance, to represent the district
number 85. Similarly, other perforations are
present in the appropriate card columns to rep-
resent the ledger number 549, account number
4321, preceding meter reading 7192, present meter
reading 7618, total kilowatt-hours of consump-
tion 426, first rate step quantity 250, gross bill
($) 20.13, and net bill ($) 18.12. The rate desig-
nation (C3 in the present instance) consists of an
alphabetical character in combination with a nu-
merical character. The numerical character may
be any digit from 1 to 9 or 0, and is represented in
the appropriate card column in the same manner
as are digits in other columns. The alphabetical
character is selected from nine availahle letters,
for example, A, B, C, D, E, F, G, H and J, that
may be respectively represented in the appro-
priate card column by perforations in the index
point positions allocated to the digits 1 to 9. Pref-
erably, a perforation in the Zero position of such
column denotes a blank or blanking character.
An interpretation of the gross bill and net bill is
usually printed on the card C along with the ac-
count number, meter reading dates, and invoice
date, as at Z. For a reason which will appear
hereinafter, the ciphers, as in the first step quan-
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tity 250 and gross bill 20,13, are perforated in the
card C as at X and Y in the zero row, instead of
being represented by the mere ahsence of per-
forations in the corresponding columns.

In general, the printing apparatus B comprises
card feeding and card analyzing means; means
for comparing the account number on each card C
with that represented on the corresponding print-
ing and control device D that is being advanced
concurrently therewith through the machine;
means under control of the number comparison
means for interrupting automatic operation of
the machine in the event the account numbers do
not match; the variable printing mechanism
proper, which interprets the variable data repre-
sented on the card C that is sensed by the card
analyzing means, and which prints such data
upon the corresponding sheet S one line at a time;
a line shifting mechanism which moves the sheet

S transversely from alignment with the guide- o

way G and into alignment with the guideway G/,
Fig. 2, after the first line of variable data V has
been printed upon the sheet S, to thereby en-
able a second line of such data to be printed on
the sheet; a selective control means including
cam-operated switches for governing the oper-
ative interrelation between the card analyzing
means and the variable printer as each line of
variable data is printed, to enable the data de-

rived from each card C, Fig. 60, to be transposed .

in the desired manner upon the sheet S, Fig. 61;
8 proof printer operable to produce a list of cer-
tain items of variable data printed upon the var-
ious sheets S under control of the cards C; and
an accumulator which is operable to keep a run-
ning total of certain of the items printed by the
proof printer.

As shown in Figs. 1 and 3, the supporting frame-
work of the printing apparatus B includes side
frames 155 and 158 which, at their lower ends, are
secured to a bracket 157 that may be adjustably
secured to the frame of the machine in which the
present apparatus is included. In order to posi-
tively reenforce the side frames 155 and 156,

spacing sleeves as 158, Fig. 5, are disposed there- .

between at suitable positions and bolts as {59 are
freely passed through the side frames 155 and 156
and are threaded into tapped openings in the
ends of these spacing sleeves. The various oper-
ative devices of the printing apparatus B, which
have been briefly referred to hereinabove, are sup-
ported by the side frames 155 and {56 and are
operated in timed relation with the printing
machine as a whole, as will be explained.

Drivé for variable printer and accumulator

The variable data printing and accumulating
apparatus constituting the present invention is
adapted to be operated in a plurality of print-
ing cycles during each variable data printing op-
eration of the machine. In each such cycle of
operation a single line of variable data is print-
ed upon a sheet such as S, Fig. 61, under the
control of a card as C, Fig. 60, and various other
operative functions of the apparatus are effected
as will be described hereinafter. As employed in
the present description, the term “cycle of op-
eration” primarily refers to a complete rotation
of a driving cam shaft 1580, Figs. 5 and 6, which
is journaled in and carried between the side
frame members 155 and 156 of the variable print-
er and accumulator B. This cam shaft controls
the operation of the various operative mechanisms
embodied in the apparatus B and insures correct
timing of such mechanisms,
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As shown in Figs. 5 and 6, a gear 161 is rotat-
ably mounted on that portion of the cam shaft
160 which projects beyond the side frame (55,
and this gear 161 meshes with a gear 162 that
is rotatably mounted on a stub shaft 163 secured
to the frame {55. The gear 162 is attached to
a pulley 184 around which a belt 165, Fig. 1, is
passed, this belt also passing around a pulley 166
on the main drive shaft 19 of the machine %o
thereby afford a driving connection between this
drive shaft and the gear 162, Pig. 5, so that the
gear 161 will ke constantly driven while the ma-
chine is in operation.

Referring to Fig. 6, the gear {61 is provided
with a hub in which cluich teeth {67 are formed
that are adapted to engage complementary clutch
teeth 169 formed in a collar {638 slidably but non-
rotatably mounted on the cam shaft (68. Suit-
able spring means (not shown) teand to urge the
collar 169 in such a direction that the clutch
teeth 168 thereon will mesh with the driving
clutch teeth i87 in the hub of the constantly
driven gear 161. Normally, however, such move-
ment of the collar {69 is restrained by a plate 170
pivotally mounted at 111 on the side frame 155,
which plate normally rests on the collar 169 and
has a shoulder 172 against which a pin 1713 on
the slidable collar 169 abuts.

As is best shown in Fig. 5, a solenoid (74 is
mounted in a bracket 175 secured to the frame
185 above the cam shaft 160, and the core {716
of this solenoid is pivotally connected to a de-
pending plate {17 which rests against the free
end of the pivoted plate 170. The plate 117 has
a lug thereon which, when the solenoid 174 is in
a deenergized condition, underlies the free end
of the plate {70. When the solenoid 174 is en-
ergized, in a manner to be described hereinafter,
it retracts the plate {717 upwardly, thereby pivot-
ing the plate 170, Fig. 6, upwardly and disengag-
ing the shoulder (712 therecn from the pin {713
on the collar 169. The collar 189 is thereupon
urged into engagement with the hub of the gear
161 and the clutch teeth 16T and (68 are thus
engaged to operatively connect the driving gear
161 with the cam shaft 168. The collar 169 and
shaft 168 thereby take motion with the gear {61,
and as the pin 113 rotates to the right as viewed
in Fig. 6, it strikes the plate {17 and swings
this plate cutwardly to thereby release the piv-
oted plate 170 so that the latter plate drops down
and rests on the collar 169, Thus it will be seen
that the plate 170 is released shortly after ini-
tiation of a cycle of rotation of the cam shaft
160, regardless of how long the solenoid {14 may
remain energized, .

As seen in Fig, 6, the pivoted plate 110 has a
relatively narrow body portion which is con-
nected to the shoulder 172 by a cam surface
118. Toward the end of a complete rotation of
the cam shaft 160 the pin 173 on the collar i69
rides onto the cam surface 178 and as the shaft
i68 and collar 189 continue to rotate, the pin
173 is urged along this cam surface ang onto
the shoulder {13 of the plate 1710, thus causing
the clutch teeth 188 on the collar 168 to move
out of engagement with the clutch teeth {67 on
the gear 161. Such separation of the clutch
teeth 167 and 168 disconnects the cam shaft {60
from the gear i6f and further rotation of the
cam shaft is arrested by engagement of a lug
{19 on the plate 110 against the pin 113 which
occurs at the termination of one complete rota-
tion of the shaft i160. Further rotation of the
shaft 160 cannot take place until the solenoid
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{14 is subsequently energized to retract the plate
116 from engagement with the pin 173.

The sclenoid {74 which operates the one-revo-
Iution cluteh for the cam shaft §68 is energized
pericdically during automatic operation of the
machine. Such timed energization of the clutch
solenoid is in the present instance effected by
a switch (88, Fig, 57, which is closed at prede-
termined times in the rotation of the timing
shaft 148, Mig. 2, of the printing machine Ly a
double-lobed cam {47-—B included in the cams
{47 mounted on the shaft i46. The contacts of
the switch 188 are in series with the winding of
the solencid {74 and when these contacts are
engaged upon aciuation of the switch 189 by
either 1obe of the cam {47—R, the winding of the
solenoid £74 is energized to thoreupo"1 initiate a
revolusion of the cam shaft 162 of the printing
apparatus B, which is to say, a cycle of operg-
tion of this appaartus, as is explained more fully
under the heading, “Operation cf the machine.”

Card feed

The cards C from which the variable data V
to be printed upon sheets as 8, Fig. 61, are de-
rived are stacked in the card magazine K, Figs.
1, 15 and 16, in the same sequential order as
respects the account numbers represented on these
cards, as are the printing and conirel devices
D in the magazine H. These cards sre withdrawn
one at a time from the magazine K, synchroni-
cally with the withdrawal of the dchces D from
the magazine H and the cards are fed in sn
endwise relationship into the sensing position in
the apparatus B. As each printing ang ccnirol
device D is advanced to detecting position IT be-
neath the detector §28, Figs. 48 and 535, a cor-
responding card is advanced to a sensing station
in the variable printing apparatus B. There,
movement of the card is arrested while two suc-
cessive sensing operations are verformed by sens-
ing members in the apparatus B disposed for
cooperation with such card, to effect setting up
of the variable printing means for prinfing the

two lines of variable data upon the sheet S which )

is disposed in printing position at the printer B.
When the aforesaid mmtmg operation has been
verformed, the sheet 8 is advanced by the sheet
feeding means to printing position heneath the
platen P, and the card C is fed tc a suitable col-
lector M, Mig, 1.

As can be seen in Fig, 15, the magazine ¥ and
collector N are supported at opposite ends of a
horizontal bed plate 183 that is carried by the
side frame members 155 and {56 near the front
ends thereof, this bed plate being secured %
said frame members by a clamp bar 1§41 and bolis
182, also shown in Fig. 8. The stack of cards
C contained in the magazine K rests in part unon
the bed plate {83 and in part upon a flat blade
or card picker i84, Figs. 7 and 15, which is re-
ciprocated horizontally to snd from the stack
of cards C, in a manner to be described present-
ly, for the purpose of enabling the forward end
of the picl«:e“ 154 to engage the rearwardly dis-
posed edge of the lowermost card € and there-
after push such card through an opening defined
between a vertically adjustable plate {85 secured
to the front end portion of the card magazine X,
and the bed plate #83, this opening being of a
depth sufficient to permit only one card at a time
to be advanced therethrough by the card picker
i84.

The picker {34 is secured to a picker block {88,
Fig. 15, in such a manner that the leading edge
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of the picker blade projacts upwardly from the
block (8% sufiiciently to engage the edge of but
a single card. The picker block 18§ is mounted
for recivrocatory movement and is guided in such
movenment by horizontal rods 187 which are se-
cured to the bed plate 182 and which extend
through suitable openings in the block 188, these
openings being sized to afford a sliding fit, A
pin i858 projects downwardly from the bottom
of the picker block {85 and is disposed in a slot

ieg prov..d ed in one arm of a2 bell crank 90,
Figs. 7, 15 and 16, which is pivetally connected
at 8% to a bracket 192 on the bed plate 183 for
horizontal swinging movement relative thersto.
The other arm of the bell crank #88 is pivotally
conizected to one end of & link 193, and the other
end of the link {93 1s pivotally conﬁected to an
arm of "uhe crank (%4 secured to one end of a
;10?’1201 1 shait Fﬁa which is journaled in bear-

ngs 198 and 187, Fig. 15, depending from the bed
vlate 58"

A bevel gear 19§ is fixed on the shaft 195 in
spac ed relation to a collar 199 on said shaft and
he gear 199 meshes with another bevel gear 200
1"pose at right angles thereto and secured to
the upper end of a vertical shaft 281, Figs. 3 and
5. A framec generally designated 202 is pro-
vided for supporting the shaft 201 in upright
position, this frame having at its lower end a
bearing member 283 which receives a horizontal
shaft 2534 journaled in bearings 20% attached to
the side frame {G6. 'The bearing member 263
has a horizontally projecting arm 265 in which
the vertical shaft 281 is journaled near its lower
end. At its lowermost extremity the shaft 291

[ Q, ot

carries a bevel gear 207 which meshes with a bevel
gear 268, F¥ig. 3, on the horizontal shaft 204.
T

e upper end of the shaft-supporting frame 262
is provided with a bearing member 208 having
a Iateral arm in which the shaft 261 is journaled
near its up*oev end. The arms of the bearing
members 28§ and 203 in which the shaft 201 is
Jou“naled abut the bevel gears 2087 and 200 re-
spectively, Figs. 3 and 15, so that the shaft 201 is
held against vertical displacement. To insure
against horizontal displacément of the shaft 201,
the arm of the lower bearing member 263 which
receives the shaft 284 is held in position by col-
lars 218 on the shaft 284, and the upper bear-
ing member 248 has a laterally ex ctending arm
21f having an opening therein through which
the shaft {65 is passed, the arm 24 { being clamped
between the bevel gear {88 and collar 199 ag
shown in Fig. 15, Thus the shaft 20! is fArmly
supworted in upright position between the hori-
zontal shaits 185 and 264, and through the
just described bevel gearing affords an operative
connection batween these two shafts.
Referring to Fig, 37, the right end of the shaft
284 extends Lurougn ocne of the aforesaid hear-
ings 208, and a bevel gear 212 is fixed to the
shaft 204 abutting the bearing 285, A horizon-
tal stub shaft 2{3 is secured to the side frame
185 at right angles t0 the shaft 264 and in
speced relation with the end thereof, and a
bevel gear 244 rcta"ably mounted on the stub
shaft 212 meshes with the bevel gear 212 on
the shaft 284, As shown in Fig. 6, the bevel
{4 is attached to a gear 20§ rotatably
the stub shaft 2i3, which latter
pted to mesh with a gear 216, also
hown Ln Flg 3, fastened on a hub 217 slidably
t non-rotatably mounted on the cam shaft 160
i the printing apparatus B. The diameter of
gear 213 is twice that of gear 216 so that when

i
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these gears are meshed with each other there is
a two-to-one driving ratio between the cam shaft
160 and the shaft 204.

As has been explained, the shaft 204 is opera-
tively connected to the shaft 195 through the
medium of shaft 201 and associated bevel gear-
ing, and shaft 195 carries a crank 194 connected
by link 193 to an arm of the bell crank 190 that
has a pin-and-slot connection with the picker
block 186. Therefore, each time the shafts 204
and 195 are caused to make a complete revolu-
tion, the crank {94 reciprocates the bell crank
190, and in the course of such reciprocation the
picker block {86 is moved rearwardly, or to the
left as viewed in Fig. 15, of the stack of cards
C and then forwardly, or to the right, to enable
the picker blade 184 to push the lowermost card
through the opening between the vertical retain-
ing plate (85 and bed plate 183.

As the lowermost card is so passed out of the
magazine K, it advances between a pair of guide
strips 218, Fig. 7, and is engaged by one of a series
of feed rollers 219 which are disposed at spaced
points along the path of travel of the card from
the magazine K to the collector L. FREach of the
rollers 219 is mounted on the end of a short shaft
220 journaled in a bearing 22{ stationarily mount-
ed on the bed plate £83. The other end of the
shaft 220 projects sli~htly beyond its bearing 221
and carries a pulley 222. Suitable driving means
is provided for rotating the ro'lers 218 in a coun-
terclockwise direction, as viewed in Fig. 15, to
urge the cards along the guide way toward the
collector N, and such means may comprise, for
example, an endless belt (not shown) passing
about the pulleys 222 and a pulley similar to the
pulley {68, Fig. 1, on the main drive shaft 9.
The spacing between the first and second rollers
219 from the left, Fig. 15, is such that the card C
is advanced into the bite of the second roller 219
prior to the time its trailing edge moves out of
engagement with the first roller 219. Thereafier
the card is advanced by the second roller 219
into engagement with a card stop finger 223, Fig.
7, which normally rests on the upper surface of
the bed plate 183 in position to arrest a card
C at the time such a card is fed toward this stop
finger. Thus the card C is halted by the finger
223 in position indicated by dot-dash lines in
Fig. 7, notwithstanding that the second of the
constantly rotating rollers 219 is still in engage-
ment with the upper surface of this card.

The card stop finger 223 extends transversely
of the card guideway and is attachad st its front
end to a strip of spring steel 224 anchored in a
block 225 that is attached to the bed plate 183.
A pin 226, Figs. 8 and 15, mounted for vertical
movement in the bed plate 183, is disposed beneath
the stop finger 223 at a -point intermediate the
spring strip mounting and the card stopping sur-
face of said finger. The lower end of the pin
226 bears upon the periphery of a cam 227 that
is fast on the shaft {95, Fig. 15, and in the course
of rotation of this shaft the cam 227 pushes the
pin 226 upwardly to thereby lift the finger 223
from out of its card stopping position. When
the finger 223 is so lifted the card C is advanced
by the second roller 29 into the bite of the third
of such rollers, which operates to discharge the
card into the collector N. Continued rotation of
the shaft 195 causes the lift pin 228 to ride onto
the release portion of the cam 227 to enable res-
toration of the stop finger 223 to its lower or card
stopping position so that it may arrest the next
succeeding card.
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During the time the card C is engaged with
the stop finger 223 and is held stationary there-
by, the card sensing operations, which have been .
referred to hereinabove, are performed by the
sensing members, which will be described in great-
er particularity presently. The continued rota-
tion of the second roller 213 while the card C is
being held by the stop finger 223 urges the card
firmly against the stop finger and thereby pre-
vents any accidental displacement of the card
while it is being sensed. Inasmuch as the stop
finger 223 and the card picker {84 are operated
from a common shaft 195, accurate timing in the
operaticns of these parts relative to each other
is insured.

Card analyzing means

When a card C has arrived at the aforesaid
sensing position whereat it is arrested by the
stop finger 223, the card analyzing means which
senses the variable data represented by perfora-
tions in the card may be rendered operative.
Such analyzing means also includes means for
sensing identification indicia which in the present
instance constitute an account number that is
perforated in the field of the card C, Fig. 60,
labeled “Acct.” The means for sensing the vari-
able data, exclusive of the account number, com-
prises groups of sensing bars 228, Figs. 7 and 8§,
which are aligned with columns. in the card C,
wherein such variable data are represented, when
the card is in sens‘ng position, these sensing bars
extending above the card guideway and trans-
versely thereof in the directions of the card col-
umns. Each of the sensing bars 229 is provided
with a downwardly extending sensing point 230
which, when the sensing bar is caused to travel
across the face of the card senses the position
at which g perforation is located in the particular
column, the construction and operation of such
sensing means and associated mechanisms being
described in detail presently.

The means for sensing the identifying or ac-
count number in the card C in the present in-
stance comprises a group of sensing brushes gen-
erally designated 23{, Figs. 7, 8 and 18 to 20,
mounted in a block or head 232 of insulating
material supported by vertical posts 233 that re-
spectively extend through the bed plate 183 and
a block {83a secured thereto, and which are slid-
able therein. The brushes 231 are electrically
conductive and their lower ends are vertically
aligned with stationary contacts 234, Figs. 19
and 21, mounted in an insulating block 235 se-
cured in the hed plate 183. The tops of the
contact members 234 are flush with the upper
surface of the bed plate (83, and the various
index point positions in the group of columns for
the account number in the card C respectively
overlie the contacts 234 when the card is in
sensing position, as can be seen by reference to
Figs. 18 to 21. There are in the present instance
four sets of stationary contacts 234 and cooperat-
ing brushes 231, each set comprising a series of
ten contacts or brushes respectively allocated to
the index point positions on the card C repre-
sentative of the digits 1 to 9, inclusive, and 0.

The lower ends of the posts 233 that support
the insulating block 232 are secured to a plate
236, Figs. 8, 15, 19 and 20, that rests on a pair of
rollers 237 carried by arms 238 secured to the rock
shaft 239 journaled in the frame members 155
and 158. The shaft 239 is provided with a rock
arm 248 to which a link 241 is pivotally connect-
ed by a rod 242 passed through the arm 240 and
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Unk 241, the link 24{ serving to connect the rock
arm 248 with an arm of the lever 248 pivoted at
- 248 upon the side frame 158, as shown in Fig. 6.

The other arm of the lever 243 is urged against
the periphery of a cam 245 on the cam shaft {68,
as shown best in Fig. 37, by a spring 248, Fig, 8,
that is anchored in the frame member {55 and
acts upcen the opposite arm of this lever,

As shown in Fig. 8, compression springs 247 are
disposed about the posts 233 hetween the plate
228 and the bed plate {83, these springs tending
to depress the insulating block 222 and brushes
221. However, when the lever 243 is engaging
the high portion of the cam 248, as shown in Fig.
3, the rollers 237 are maintained in their elevated
positions to thereby prevent the head 222 from
being so depressed by the springs 247 that the
brushes 2&f are brought info engagement with
the stationary contacts 234, Figs. 15 to 21. At
the proper time in the operation of the machine,
the cam 245 is rotated to bring its low portion
beneath the end of the lever 243, and a spring
246 retracts the opposite end of this lever up-
wardly to thereby lower the rollers 237 and en-
able the springs 247 to urge the head 232 down-
wardly at the time a card C is disposed in sens-
ing vposition thereunder. The tips of those
brushes 23{ which are vertically aligned with
perforations in the card rass through these per-
forations and engage the contacts 234, while
those brushes beneath which there are no per-
forations bear on the top of the card and are thus
held out of engagement with the contacts 234,

. The stationary contacts 234, Figs. 19, 20 and

21, are in the form of elongated cylinders pro- 5;

vided with rectangular heads, these heads being
of a width equal to the diameter of the body por-
tion of the contacts, but having a length greater
than such diameter. The insulating block 235 in
which the contacts 234 are mounted has a plu-
rality of slots 248 therein, and a series of ten
circular openings are afforded in the block 235
at the botiom of each slot 248. The slots have a
wigth equal to the narrower dimension of the
heads of contacts 284, and these contacts are
seated in the bleck 235 in the manner shown in
Figs. 19 and 21, the shanks of the contacts pass-
ing through the aforesaid circular openings and
the rectangular heads thereof being disposed in
the slots 248. The depth of the slots is equal to
the thickness of the heads of the contacts 234
50 that the upper surfaces of the heads lie fush
with the card guideway when the block 235 is
mounied in the bed plate 183.

As shown in Fig. 18, the insulating block 235
has a relatively small depth and the two opposite
ends of this block respectively seat in recesses in
the bed plate 183 adjacent the ends of a rectan-
gular orening 248 provided in the bed plate. The
block 2235 is secured to the bed plate {83 by screws
289 which are ireely passed through openings in
this block and which ave threaded into tapped
openings in the bed plate, and the shanks of the
contacts 234 project downwardly from the hlock
235 into the opening 248, Hlectrical conductors
451 are connected to the shanks of the contacts
234 in the manner shown in Fig. 20. Thus, in
the case of the two outer sets of contacts, the
ends of the conductors 25! are soldered to the
contacts 234 at the points where these contacts
emerge from the under side of the block 235.
This prevents these contacts from being acci-
dentally displaced upwardly during operation of
the machine, such as might ctherwise oceur, for
example, due to arcing and welding of the lower
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tips of the brushes 251 to the contacts 234. The
shanks of the outer sets of contacts 254 are short-
er thian are those of the two inner sets, and a
thin plate 252 of insulating material, provided
with openings to receive the shanks of the longer
contacts, is positicned so as to abut the lower
ends of the shorter contacts 234. 'The conduc-
tars 281 ave soldered to the shanks of the lenger
contacts immediately beneath the plate 252 so
that the plate 282 rests on the soldered connec-
tiens, Inasmuch as the shorter contacts 284 are
firmly held ageinst upward displacement in the
manner just explained, there can ke no upward
displacement of the piate 252 nor of the inner
scis of contacts which are soldered io the leads
281 therekelow. The conductors 281 pass through
a sultable copening in the plate 238 so that they
are not disturbed when this plate is raised or

As has been mentioned hereinabove, the vari-
printer B eflects two printing operations
it functions. The electrical sensing
inciuding the brushes 231 and contacts
rendered operative during the first of the
rinting operations of the printing appara-
5 B, for the purpose of sensing the account
mumber on the card C disposed in sensing posi-
tion. The brushes 23! are all connected to a
common concuctor 253 which leads from a source
of electric current, and upon establishment of
slectrical contact between any of the brushes 231
and the stationary contacts 234 disposed there-
nelow, through card perforations, circuits are
partially established from the source of current
through these brushes and contacts in accord-
ance with the numerical value of the account
nuamber perforated in the card C. Such circuits
sre completed only if the account number per-
iforated in the identification card § of a printing
and control device D, Fig. 49, at detecting position
1T, Figs. 50 and 856, in the printing device guide-
way is identical with the account number per-
forated in the card C at sensing position in the
card guideway, as will be explained under the
heading, “Matching of cards against printing and
control devices.”

The sensing bars 223, Figs. 7, 8 and 15, which
have been brielly referred to hereinabove, are
mounted for lateral reciprocatory movement
transversely of the card guidewsay. As shown in
Figs. 3, 7 and 8. the sensing bars 229 are pro-
vided near their rearward extremities with
rounded projections 254 which extend down-
wardly from these bars and rest cn a horizontal

5 plate 285 extending between and secured to the

side frames 185 and §55. These sensing bars are
made of thin material and are supported in edge-
wise position as shown in Figs. 7 and 8 by a
comb 286, also carried between the side plates
{88 and (58, the sensing bars 229 passing through
the slois in this comb to be guided thereby. To
Turther assist in guiding the sensing bars 229, a
fiat guide plate 287 (shown in Figs. 7 and 8 but
omitted from the cther views) is supported by
the card guide strips 218 and is provided with
slots 258 extending transversely of the card
guideway and in vertical alignment with the
overlying sensing bars 228, The sensing points
238 of the bars 229 project downwardly into the
corresponding slots 258 in the guide plate 257 to
e accurately guided thereby in the course of
movement of the sensing bars 228 across the face
of the card disposed therebelow in the space he-
tween the guide plate 257 and the surface of the
hed plate 183. The plate 257 is provided with
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suitable openings to enable the roller 219 and
sensing brushes 231 to engage the card.

The sensing bars 229 rest on a roller 259 near
the medial portions in the extent thereof. The
roller 259 is rotatably mounted on a rod 230 car-
ried by two vertical posts 261, as shown in de-
tail in Fig. 17, a recess being provided in the bed
plate 183 directly beneath the roller 259 to allow
clearance therefor, as shown in Fig, 8. The posts
261 extend through openings in the bed plate 183
and carry rollers 262 at their lower ends which
bear upon arms 263, as shown also in Fig. 8, that
are mounted on a shaft 264 carried by the side
frame 155 and 156, Compression springs 265 ex-
tended between the bottom of the bed plate 183
and collars 266 on the posts 261 urge these posts
into engagement with the arms 263. The rod 242,
Fig. 8, which connects the link 24{ to the rock
arm 240 for operating the elevating and lowering

means of the sensing brush assembly, also passes @

through rock arms 257 connected to the arms 263.
Hence, when the lever 243 and link 241 are ac-
tuated to raise the brush assembly, the arms 2&3
are swung upwardly to raise the roller 259 and
thus elevate the sensing bars 229 to their upper
positions as shown in Fig., 8. Inasmuch as the
head 233 in which the brushes 231 are mounted
is lowered and elevated once during each rota-
tion of the cam shaft 160, Fig. 3, the sensing bars

232 will likewise be lowered and elevated at the 3

same time as are the brushes 231.

Bars 268, Figs. 3, 8 and 15, attached to the side
frames 155 and 156, project horizontally over the
bed plate 183 above the sensing bars 229, and a

cross bar 269 is carried by the bars 268, Comb

springs 210 are attached at their upper ends to
the bar 269 and at their lower ends bear against
the upper edges of the sensing bars 229 to urge
these bars downwardly at all times. The sensing

bars 229 are serrated along their upper edges to-

ward the front thereof as indicated at 27t, Fig. 8,
and a series of lock pawls 272, respectively co-
operable with the teeth 271 on the several sens-
ing bars, are pivotally mounted on a rock shaft
213 carried by the support bars 238 above the
sensing bars. Springs 214 attached to a rocker
275 that is fast to the shaft 213 bear on the pawls
212 and tend to urge these pawls into engage-
ment with the notches or serrations 27f in the

sensing bars 229. A bail 276 carried by arms 277 ¢

of the rocker 275, however, holds these pawls
2712 out of engagement with the sensing bars 229
when the rocker 215 is in ifs extreme clockwise
position, as viewed in Fig. 8. The positioning of
rocker 215 in such a manner as to engage or dis-
engage the pawls 272 and sensing bars 228 is con-
trolled by the printing means of the variable
printing apparatus B, as will be explained here-
inafter.

Two strips 2718, Figs. 5, 7, 8, 22 and 23, are se-
cured to the plate 255 and the side frames 135 and
156 to the rear of the sensing bars 228, which
extend horizontally along the inner faces of the
aforesaid side frames. The upper edges of the
strips 278 have grooves extending longitudinally
thereof along the centers of the strips, and slide
bars 219 are fitted in these grooves. At their
forward ends the slide bars 219 carry a bail 288
which is received in recesses afforded in the rear
ends of the sensing bars 229 when the parts are
in their normal, at rest positions shown in Fig, 8.
Upstanding lugs 281 are provided on the sensing
bars 229 and a series of individual pusher arms
282, rotatably mounted on a shaft 282q, Fig. 3,
bear against the forward edges of the lugs 281.
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The arms 282 are slotted to receive these lugs for
maintaining the sensing bars 229 in spaced rela-
tion, and are acted upon by springs 283, Pig. 3,
which are effective, when the bail 280 is released
in a manner to be described hereinafter, to urge
the sensing bars 229 rearwardly or to the right,
as viewed in Fig. 8.

As best shown in Figs, 7, 22 and 23, a rack 284
is formed in the upper edge of each of the slides
279. The racks 284 mesh with gears 285 that are
fixed on a shaft 286 near either end thereof jour-
naled in the side frames 155 and 185, A smaller
gear 287 is secured to the shaft 286 adjacent each
gear 285, and each pair of gears 285 and 287 in
cfiect constitutes a compound gear, the purpose
of which will be explained presently.

To control the actuation of the sensing bars
228 under the infiuence of the spring-urged
pusher arms 282, there has been provided a drive
lever 288, Figs. 3 and 22, pivotally mounted on
the side frame (58 as indicated at 288, Pig. 37.
A segmental gear 290 is formed in the upper end
of the drive lever 288 and meshes with the small
gear 287 at the left end of the shaft 286 as viewed
in Fig. 5. The lower end of the lever 283 has a
roller 28! which is urged against the periphery
of a cam 292 on the cam shaft {89 by a spring
293, Fig. 22, acting upon the upper arm of the
lever 288. When the cam shaft 180 is rotated
and the roller 291 rides onto the low portion of
the cam 292, the spring 293 draws the gear seg-
ment 290 on the lever 288 to the right as viewed
in Fig. 22, thereby imparting counterclockwise
rotation to the gear 287 and shaft 28§. Gears
288 thereupon take motion and drive the slides
2719 and bail 280 carried thereby rearwardly, or
to the right as viewed in Figs. 8 and 22. The
slide bhars 229 thereupon take motion under the
influence of the pusher arms 282, each bar 228
initially tending to move with the bail 280.

Shortly prior to the time when the sensing
bars 229 are freed to the action of the pusher
arms 282, the roller 259, Fig. 8, which functions
to maintain these bars in their raised positions
is retracted downwardly out of engagement with
the bars 229 so that the sensing points 238 of
these bars engage the surface of a card as C,
Fig. 60, disposed in sensing position. Thus when
the sensing hars 228 are moving rearwardly or
to the right as viewed in Fig. 8 (this being re-
ferred to hereinafter as the sensing movement
of the bars), they are supported by the sensing
points 239 resting upon the card. The bed plate
183 is preferably grooved as indicated at 294,
¥ig. 8, directly beneath the path of travel of each .
sensing point 230, and hence when a2 point 239
encounters 2 perforation in the card therebelow,
it drops through this perforation and to the bot-
tom of tha groove 284, The sensing bars 228
are, in eifect, fulcrumed on the rounded pro-
jections 254 near their rear ends to enable the
sensing points 236 to drop through the card per-
forations. A downwardly projecting iug 2%% is
carried by each sensing bar 229 near its forward
or left end, as shown in Fig. 8. The aforesaid
downward movement of the point 223 is multi-
plied in so far as the lug 285 is concerned so that
this lug is displaced downwardly a considerable
distance whenever a perforation is encountered
by the peint 230 on the same sensing bar 228,

As can be seen from the plan view in Fig, 7,
the sensing bars 229 are arranged in two main
groups on either side of the sensing brush as-
sembly including the brushes 231 and vertically
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movable head 232. The left-hand group of bars
functions to sense the district and ledger num-
bers represented in the celumns entitled “Dist.”
and “Led.” on the card C, Fig. 60, while the other
group of bars senses the data represented in the
remaining active columns on the card. Each
sensing bar is arranged to selectively operate one
or more switches generally designated 288, Figs.
8 and 14, disposed therehelow in dependence upon
angd at a differential time determined by the nu-
merical value of the digit in the card cclumn
that is being analyzed by the particular sensing
bar. The means for enabling the sensing bars
229 to operate the switches 388 disposed there-
below is generally designated 38, Figs. 7 and i5.
Inasmuch as the switch operating means 391 is
of identical construction throughout, the follow-
ing description pertains only to that portion of
this switch-operating means which underlies the
sensing bars responsive to the disfrict and ledger
numbers in the card C for this will serve {0 ex-
plain this entire portion of the apparatus.

A bar 288 is secured to and is carried between
the side frames §55 and {56 so as to be disposad
flush with the front ends of these frames and
in spaced relation to the tops thereof, and a
vertical plate 297 is fastened to the square bar
238 across the front of the side frames. A rec-
tangular bar 288 is secured to the front edge of

the bed plate 183 in horizontal alignment with :

the bar 286, Figs. 8, 10 and 12. Two rectangular
strips 298 are supported by the bars 285 and 298,
and included between these strips 288 is a series
of switch-operating members 202 respsctively
aligned vertically with the sensing bars 229 as
indicated in Fig. 12. Fach of the members 302
comprises a thin flat piece supported on its lower
edge by the bars 288 and 298 and having a
length less than the distance hetween the front
plate 297 and the forward edge of the bed plate
163, and being provided with notches or serra-
tions 303 along its upper edge arranged for co-
operation with the depending lug 285 on the cor-
responding sensing bar 22% when such lug is in
its lowermost position which it attains when the
point 230 on the sensing bar 229 penetrates a
perforation in the card. Individual springs 384
seated in sockets in the front edge of the bed
plate 183 act upon the members 332 to urge them
forwardly or to the left as viewed in Fig. 8, these
springs being arranged in staggered relation as
shown in the sectional view, Pig. 13. To pre-
vent accidental upward displacement of the
members 383, the front plate 297 has a right
angle projection at its top which overlies the
adjacent end of the member 392, and the other
end of the member 382 is restrained against up-
ward movement by an overhanging strip 385,
igs. 8 and 10, fastened to the upper surface of
the bed plate 183.

When the peint 238 on a sensing bar 228 moves
over the forwardly disposed edge of a perforation
in the aligned card column, the sensing bar 228
immediately drops downwardly a limited distance
sufficiently to cause engagement of the lug 293
with one of the notches 283 on the member 302
therebelow. As will be seen by reference to Fig.

80, the perforations in the card are of elengated
shape and extend transversely of the card in the
direction of travel of the sensing bars 222 thereof.
Hence a limited amount of lateral movement may
take place after the sensing point 238 has en-
countered and passed through the forward edge
of the perforation, and this limited movement
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is sufficient to enable the lug 265 on the sensing
bar 228 to draw the member 382 rearwardly
against the action of the springs 384.

Hach switch cperating member 382 controls a
switch 8%, These switches are in the preseng
instance mounted in staggered relation on blocks
of insulation 246, Figs., 8 and 14, that are sup-
portad by the side frames !5% and 5§, Figs. 4
and 7. Pairs of insulating pieces 887 are secured
in upright positicn to the respective hlocks 306
and each ir of pieces 387 carries 2 metallic
contact sirip 3¢
operating members 382
thereto, The conductive strips 388 have a com-
mon connection to one side of a source of electric
current and constitute stationary switch con-
tacts. Movable contact blades 384 are secured in
vertical position to the insulating blocks 305 and
project upwardly in spaced relation to the con-
ductive strips 368, each blade 239 having a con-
tact point 218 thereon in horizontal alighment
with the strip 868. The movable blades 309 are
individual to the sensing bars 229, which is to say
that each sensing bar is vertically aligned with a
corresponding contact blade 289 that is movable
independently of the blades 383 aligned with the
other sensing bars 229.

A connection is provided between each switch
operaving member $82 and the appropriate blade
269, as best shown in Fig. 8, the upper end of each
blade 328 extending into a recess provided in a
dise~-shaped bearing §¢{ fitted in a circular open-
ing in the bottom edge of the aligned member
282, Hence, as each member 302 is actuated by
the Iug 268 of 2 sensing bar 228, it moves in such
g, direction gs to bring its blade 289 and contact
point 38 toward the conductive strip 308 ar-
ranged for cooperation therewith. As has been
explained hereinabove, there is a limited amount
of shifting movement of the member 382 from
the instant a perforation is initially sensed by
the point 23§ of the sensing bhar 229, until the
point 283 encounters the opposite edge of such
perforation, and this amcunt of movement of the

extending beneath the switch
282 transversely relative

5 member 382 is sufficient to bring the contact 310

into engagement with the strip 383. Thus, the
closure of a switch 388G is effected at a time in
the sensing operation that is determined by the
location of a perforation in the sensed card
cclumn, and hence the time which elapses from
initiation of sensing movement of the bars 229
until the switch 388 controlled thereby is closed,
iz a measure of the numerical value of the digit
represented in that card column,

As has been previously mentioned, the drive
lever 288, Figs. 22 and 37, for the card analyzing
means actuates the slides 279 and bail 289 to
effect movements of the ssnging bars 229, Fig, 8.
In each rotation of the cam shaft (€3, the cam
292 thereon rocks the lever 283 first in a clock-
wise direction, as viewed in Fig, 37, then in a
counterclockwise direction, thereby producing
sensing movement of the bars 228, to the right as
viewed in Fig. 8, followed by restoring movement
to the left as bail 288 is moved toward the front
of the machine. This cycle of operation is ef-
fected as many times during each variable data
printing operation as iz necessary to control
printing of the several lines of such data upon a
sheet 8, Fig. 61 (in the present instance, twice).
In each sensing operation of the hars 228, the
switches 358¢ are actuated in an identical manner,
and the time in the cycle when sach such switch
closes may determine the setting up of a printing
member such as a type wheel controlied thereby.



2,414,643

33

However, not all of the switches are effective in a
particular sensing operation; nor does the same
switch necessarily control setting up of the same
printing member, since the interrelations of the
switches and printing members will vary from
cycle to cycle in some instances, the manner in
which this is gccomplished being described in de-
tail hereinafter.

Matching of cards against printing and control
. devices

As explained hereinabove, the printing and
control devices D, Fig. 49, from which the

10

changeable data A are printed upon the sheets .

as S, Fig. 61, and the cards C, Fig. 60, under con-
trol of which the variable data V are printed upon
the sheets as S, are successively advanced by
feeding means from the magazines, in which such
devices and cards are respectively deposited at
the start of operation of the machine, to the
positions whereat detecting or sensing operations
are performed upon these devices and cards. In
order to insure that the printing and control de-
vice D from which the data A are printed upon a
sheet S, and the card C under control of which
the variable data V are printed upon the same
sheet, both relate to the same customer or ac-
count, an identifying number (in the present
example, an account number) is perforated in
the field 6 of the printing and control device D
and a like identifying (account) number is per-
forated in the corresponding card C. As each
printing and control device D and card C is with-
drawn from its respective magazines, a compari-
son of the account numbers represented on each
is made by suitable means to be described
presently. If the account numbers do not match,
it is desirable that automatic operation of the
machine be suspended until the condition is cor-
rected. It will be noted that the account number
in the card C is represented in conventional
single-hole notation, whereas the account num-
ber perforated in the identification card 6 of the
printing and control device D is represented ac-
cording to a five-unit code, shown in Fig. 62.
The means which. compares these two account
numbers must, therefore, be capable of affording
a comparison of a code representation with a
non-code or conventional representation.

As each printing and control device D is with-
drawn from position I in the magazine H, Fig. 56,
it is advanced to position II bheneath the de-
tector 120, at which position it remains until
ecarly in the second cycle of the unit B. Thus
while the printing and control device D is at
rest at station II, and at the time indicated in
the first cycle, Fig. 63, the solenoid 129 is ener-
gized so that the block 121 and sensing pins 122
are depressed in the manner described herein-
above to cooperate with the identification card $
in which the perforations as 9A, 9B, and so on,
representative of the customer’s account number,
are located. This is accomplished by a single
lobed cam 131, Figs. 57 and 66 on the main con-
trol cam shaft 146, such cam 131 serving to close
the switch £30 at the proper time to energize the
solenoid for the period and at the time indicated
in the timing chart of Fig. 63. Those sensing pins
122 which are aligned with perforations in the
card 6 pass through these perforations and en-
gage the push pins 133 disposed therebelow in the
block 134, while those sensing pins (22 beneath
which there are no perforations bear upon the
surface of the card 6 and are forced bkack into
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the block (21 against the action of their retain-
ing springs as this block continues to descend.
In the present example, the customer’s account
number is 4321, and, therefore, a perforation SA
is present in the second index point position from
the bottom of the card & in the fourth column
irom the right, as viewed in Fig. 49, this perfora-
tion being representative of the digit 4 (see Fig.
62) in the thousands order. In the third column
from the right, there are two perforations $B
and 9C, in the second and fifth positions from
the bottom respectively, these two perforations
representing the digit 3 in the hundreds order.
Similarly, in the second column from the right
there is a perforation 9C in the lowermost posi-
tion to represent the digit 2 in the tens order,
and in the extreme right-hand column, there are
two perforations §E and 3, in the first and fifth
positions, representing the digit 1 in the units
order. If a cipher appeared in any of these
orders, no perforation would be provided in the
column pertaining to that order.

Those push pins 133 which are depressed by
the sensing pins 122 passing through perforations
in the card § actuate the connected Bowden
cables i35, As shown schematically in Fig. 58A,
the end of each Bowden cable opposite the end
1o which the push pin 133 is attached is disposed
in position to actuate a switch, such as that gen-
eraliy designated 312, whenever the particular
Rowden cable 135 is actuated. As shown in Fig.
58A, each switch as 312 comprises two normally
open contacts x and ¥ and a normally closed con-
tact 2. These contacts are mounted in an insulat-
ing block 321 secured to a support member 322
which is carried in any suitable means by the
side frames of the printing apparatus, the flexi-
bility of the Bowden cables enabling the switches
to be mounted at any of a variety of locations.
The end of each Bowden cable 1385 passes through
an opening in a plate 31§ that is supported by
the side frames of the apparatus, the sheath {35
of the cable being fastened to the plate 316.
Preferably a pin of larger diameter than the

5 cable is fastened on the end thereof and is passed

through a suitable opening in a normally sta-
tionary plate 347 to be guided for reciprocatory
motion thereby. A retaining spring 3(9 is inter-
posed between the plate 317 and an abutment
on the pin 318 for normally maintaining this
pin and its connected cable 135 in such position
that the switch 312 is in the condition shown in
Fig. 58A, wherein the contacts  and v are open
angd the contact z is closed. However, when the
push pin 133 attached to the other end of the
cable 135, Fig. 58, is depressed by a sensing pin 122
passing through a perforation in the card & of
the printing and control device D, the pin 318
is moved to the right, as viewed in Fig. 584, and
bears against an insulating block 328 secured io
the movable blade of the contact x, thereby push-
ing this movable blade to the right and closing
the contact x. A stud of insulating material on
this blade bears against the movable blade of the
contact ¥, closing this contact and causing a stud
on the latter blade to bear against the outer blade
of the contact 2, thereby opening the contact 2.
Thus, such actuation of the Bowden cable i35 by
a sensing pin 122 closes the £ and ¥ contacts of
the associated switch as 312 and opens the 2
contact. Such a switch 312 will of course remain
in its actuated condition as long as the solenoid
129 remains energized, and when the solenoid is
deenergized, the detector head 120 is again raised
by its spring 127 and the related spring 319 acts
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to restore the Bowden cable
in Fig. 58A of the drawings.

£s shown in Fig., 58, thers are five switches
identical in construction to the switch 242, Fig.
£3A, allocated to each of the thousands, hundreds,
tens and units orders in which representations of
21 identifying or account number may appear on
the card 8, Fig. 49, each such switch being allo-
cated to a particular index point position in the
corresponding column on the card 8. Thus, in the
thousands order a switch 8{2-1-2, pertains to the
lowermost index point position in which a per-
foration may appear for either of the digits 1 or 2,
according to the code in Fig. 62; the switch
#12-3-4 pertains to the second index point posi-
tion in which thare may be 2 verforation to repre-
sent che digit 3 or 4; switches $12-5-5 and 242-7-8
pertain 1o ths digits 5 and 6, and 7 and 8, re-
spectively. The switch §12-9 is actuated when-
ever a perioration appears in the uppermost in-
dex poiat position in the thousands order column,
which is to say, whenever an odd digit is repre-
sented in this order., Ior example, if the digit
were 1, then both the switches 3§2—1-2 and 312-8
would be actuated, but if the digit were 2, only
the switch 312-i-2 is actuated. A similar ar-
rangement of switches respectively designated
248, 814 and 3i0 is provided in each of the hun-
areds, vens and units orders respectively.

A multi-contact relay 323, Fig. 58, is associated
with the thousands order switches 8i{2 and in-
cludes five movable contacts generally designated
324, each of which contacts respectively cooper-
ates with two stationary contacts in the series
generally designated 325. Bach of the ten sta-
tionary contacts 325 pertains to a digit from 1
to 8 or zZero in the thousands order, and as in-
dicated in Fig. 53, these contacts are respectively
connected by conductors 25f, Fig. 20, to the sta-
tionary contacts 234 (see Figs. 18, 20 and 21) posi-
tiocned beneath the card semsing brushes 221 in
the thousands crder of the account number sens-
ing means. Hach of the five movable relay con-
tacvs 324 is connected by a conductor, such as
342 or in the case of the contacts $84-{-2
and $24-8-0, respectively, to one terminal of the z
contact in a corresponding switch as 8§2—-i-2 or
312-8 in the group of five switches 3{2. The other
terminals of the several z contacts of the switches
Si2-1-2, §12-3-4, $12-5-8, and 8i2-7-8 are con-
nected to a conductor 345 leading to one end of
the winding of a relay 330, the other end of which
winding is connected by a conductor $45 to a line
wire 335A leading to one side of a source of elec-
tric current. The other terminal of the z con-
tact of switch $12-8 is connected to one terminal
of a contact 3294 of a relay 328, the other ter-
minal of this relay contact being connected by a
conduacter §%{ to the conductor §45.

The 224-9-9 contact is also connected by a
conductor 344 to one terminal of the z contact
of the switch 812—-1-2, The 2 contact in the switch
#12-8 is connected on one side to the conductor
245, and the = contacts of all the various switches
512 in the thousands order group are connected
in series with each other intermediate the con-
ductors @44 and 845, so that these conductors
are in electrical contact only when all of the 2
conbacts in the switches 312 are closed, which is
to say, when there is g zero in the thousands order
of the account number represented on the card
§ of the printing and control device, D, Fig. 49.

The velay 328 having the aforesaid contact
8284, which contact is normally closed when this
relay is deenergized, has its winding connected at

25, as will be evident
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one end to the conductor 346 and at the other end
to a conductor 347 which leads to one terminal
of each of the y contacts of the switches 312-1-2,
312-3-4, 312-5-6 and 312-7-8. The other ter-
minals of these y contacts are connected by a
common conductor 348 to the conductor 253 that
iz connected in paraliel to all of the brushes 23f
and which leads to one terminal of a timing switch
832, the other terminal of this switch being con-
nected by_a conductor 334 to the line wire 335
connected to the other side of the source of elec-
tric current. The switch 232 is controlled by a
timing cam 333 in the manner to be more fully
explained hereinafter under the headings “Se-
lective control means” and “Operation of the
machine.” One ferminal of the ¥ contact of the
switch 812-8 is connected by a conductor 349 to
one side of the winding of relay 323 and the other
side of this winding is connected by a conductor
828 to the conductor 346. The other terminal of
the ¥ contact of switch 312-9 is connected to the
conductor 848, as are the v contacts of the other
switches in the group 312.

An arrangement identical with the foregoing
is provided in each of the hundreds, tens and
units orders. Thus, multicontact relays 326, 321
and 328 identical with the relay 223 are respec-
tively associated with the switches in the groups
318, 8i4 and 315, the contacts of these relays be-
ing interconnected with the = contacts of such
switches and with the stationary contacts 234
beneath the sensing brushes 231 in the hundreds,
tens and units orders respectively, in the same
nanner as are the contacts of the relay 323 in
the thousands order. However, in Fig. 58, only
the contacts 234 pertaining to the digit 9 in the
lower three orders are shown connected with sta-
tionary contacts of their relays 2326, 327 and 328,
it being understood that there are other connec-
tions, not shown, from the contacts pertaining
to the other digits to the appropriate relay con-
tacts. Similarly, relays 2331, 337 and 338, cor-
responding to the relay 329, and relays 335, 338
and 349, corresponding to the relay 339, are wired
up in circuit with the switches in the groups 313,
%414 and 318, respectively, in the same manner as
that indicated in the thousands order. Because
of the connections which have thus been provided,
each relay as 829 is energized and opens its con-
tact as 329A, upon closure of the timing switch
882 at the appropriate period in the cycle of oper-
ation of the machine, only if one of the switches
as 3i2-1-2, 312-8-4, 312-5-8 or 312-1-8 has heen
actuated by its Bowden cable to close its v con-
tact, circuit being extended from the line wire
344 through the conductor 346, winding of the re-
lay as 329, conductor 847, the aforesaid y con-
tact, conductors 348 and 233, switch 332, and con-
ductor 334 to the line wire 335. Thus, each relay
as 329 is energized to open its contact 329A if one
of the digits from 1 to 8, inclusive, is represented
in the corresponding column in the card 6, Fig.
49, but if the digit 9 or 0 is represented, in accord-
ance with the code shown in Fig. 62, the relay as
329 does not energize and hence maintains its
contact 328A closed, inasmuch as no electrical
connection is afforded between the conductors as
247 and 348 under these circumstances.

Each of the relays 330, 236, 338 and 340 has a
contact as 330A which is normally closed when
the relay is deenergized. One terminal of each
such relay contact is connected to a common
conductor 352 and the other terminal is con-
nected to another common conductor 353. A
timing switch $32A controlled by a cam 333A is
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connected on one side to. the line wire 335 and
on the other side to the conductor 352. . Hence, if
any of the relay contacts 330A, 336A, 338A or
340A is closed at the time the cam 333A closes
the switch 3324, circuit is extended from the line
wire 335 through such closed relay contact to the
conductor 353, Figs. 58 and 57, leading to the
winding of a relay 354 that is connected to the
line wire 324 by a conductor 355. As will be more
fully explained under the heading “Operation of
the machine,” the relay 354, which will be referred
to hereinafter as a stop relay, is effective when
energized to interrupt automatic operation of the
entire printing machine. In order to prevent
such ‘interruption of automatic- operation, it is,
therefore, necessary that all of the relays 330,
336, 338 and 340 shall be energized to maintain
their contacts open during the time the switch
332A, Fig. 58, is held closed by the cam 333A, and
it is ‘during this interim that the number com-
parison operation is effected to determine
whether or not the stop relay 354 is to be oper-
ated,. as will now be described.

By way of example, it will be assumed that the
digit represented in the thousands order column
on the card 6 of the prinfing and control device
D, Fig. 49, is “1,” so that when the detecting op-
eration is performed the switches 312-1-2 and
812-8 are actuated. The digit represented in the
thousands order of the account number in the
card C, Fig. 60, should be “1” in order that a
matching  condition will' result insofar as the
thousands order is concerned. Assuming that
the account number has been correctly punched
in the card C, a perforation is present above the
contact 234 representative of the digit 1 in the
thousands order (second contact 234 from the
top, leftmost column, as viewed in Fig. 58) when
the card has been advanced to sensing position.
Closure of the timing switch 332 enables a circuit
to be established from the line wire 335A through
a conductor 346, winding of relay 329, conductor
341, y contact of switch 312-1-2, conductors 348
and 253, switch 332, and conductor 334 to line
wire 335. Relay 329 thereupon energizes and
opens the contact 329A to thereby disconnect the

.« contact of switch 312-9 from the conductor 345.
Circuit is also extended from the conductor 346
through conductor 350 to the winding of relay
823, conductor 349, v contact of switch 312-9,.
and conductor 348 to the conductor 253, and relay
-828 thereupon energizes to shift its movable con-
tacts 324 from engagement with the stationary
contacts 325 pertaining to the even-numbered
digits into engagement with the contacts 325 per-
taining to the odd-numbered digits; for example,
the contact 324—1-2 is thereby engaged with the
contact 325-f, A third circuit is concurrently
extended from the conductor 346 through wind-
ing of relay 330, conductor 345, xr contact of
switch 312-{-2, conductor 342, relay- contacts
824-1-2 and 325-I, a conductor 251, the contact
284 in the thousands order representative of the
digit 1, brush 231 engaged therewith, and conduc-
tor 253 through the timing switch 332 to the line.
wire 835.  Relay 330 is, therefore, energized and
opens its contact 330A. If a similar matching
-condition occurs in each of the other orders, then
each of the relays 336, 338 and 340 likewise en-
ergizes to open its contact. The timing cam 333A
closes its switch 332A later than the cam 333
-closes its switch 332, and opens the switch 332A
prior to the opening of the switch 332.. If a
matching condition prevails in all orders as just
.explained, circuit between the conductors 352 and
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353 is broken during the time the switch 332A is
closed and hence, the stop relay 354, Fig. 57, is
prevented from energizing and thus the machine
continues in automatic operation.

However, if the card had been punched with
a digit 1 in the thousands order of the account
number, whereas the printing and control device
D had g numeral 2 represented in the thousands
order of the account number, then only the
switch 312—-1-2 would be actuated (see Fig. 62).
The relay 323 would then remain deenergized in-
asmuch as the y contact of the switch 312-9 is
open; hence, the relay contact 324-i-2 remains
engaged with the contact 325-2. Inasmuch as no
card perforation appears above the contact 234
representative of the digit 2 in the thousands
order, no circuit will be established through the
winding of the relay 330 between the line wires
324 and 335 upon closure of the timing switch
332 and, therefore, the relay 338 remains de-
energized to maintain its confact 330A closed.
Closure of the timing switch 332A extends cir-
cuit from the line wire 335 through conductor
352, contact 330A, conductor 353, winding of relay
354 and conductor 355 to the line wire 325. Re-
lay 354 thereupon energizes and suspends the
automatic operation of the machine. It will thus
be seen that non-matching in any of the orders
of the account numbers represented in the card
C and printing and control device D is effective
to energize the stop relay 354, ’

When a digit 9 is represented in the thousands
order of the account number perforated in the
printing and control device D, the switch 3i2-9
alone is actuated, and the relay 329 remains de-
energized since none of the y contacts of the
switches 312-1-2, 312-3-4, 312-5-6 or 312-1-8 is
closed; hence, relay contact 329A remains closed.
Upon closure of the timing switch 332, circuit
is extended from the line wire 324 through con-
ductors 346 and 350, winding of relay 323, con-
ductor 349, ¥ contact of switch 312-9, conductors
348 and 253, switch 332, and conductor 334 to the
line wire 335, thus energizing relay 323 and caus-
ing the contact 324-9-0 to move into engagement
with the contact 325-9. Concurrently therewith,
circuit is extended from the conductor 348§
through winding of relay 330, conductor 351, re-
lay contact 329A, x contact of switch 312-9, con-
ductor 343, relay contacts 324-9-0 and 325-9, gnd
a conductor 251 to the contact 234 representative
of the digit 9 in the thousands order. If the
proper card is in sensing position, there is a per-
foration present above this contact 234 and cir-
cuit, therefore, continues through the brush 231
engaged therewith, conductor 253 and switch 332
to line 335, thus energizing relay 330. It will he
noted that if the digit represented in the thou-
sands order in the printing device D had been 1

‘rather than 9, the switch 312—-1-2 would have been

actuated simultaneously with the switch 312--8
and would have caused the relay 329 to energize
and open - its contact 329A, thereby preventing
the relay 330 from energizing and giving a false
indication of a matching condition.

In the event a zero is present in any of the
orders, for example. the thousands order, of the
account number perforated in the printing device
D, none of the switches in the group as 312 is
actuated inasmuch as no perforations are present,
above the push pins 133, Fig, 56, attached to the
corresponding Bowden cables 35 in that par-
ticular order. TUnder these circumstances, all
of the 2 contacts in the switches 312 remain
closed at the time the cam 333 closes the switch
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283, Circuit is thus extended from line wire 335A
through conductor 348, the winding of relay
338, conductor 345, 2 contacts of the switches 312
(these contacts being connected in series as
aforesaid), conductor 344, relay contacts 324-9-8
and 328-5 (velay 822 being deenergized inas-
much as the y contact of the switch 342-9 is open)
and a conductor 25! to the- contact 234 in the
thousands ovder representative of zero. It has
been previousiy mentioned that o perforation
such as X or ¥, Fig. 60, is provided in any of the
active card columns wherein the numerical quan-
tity to be represented is zero. Hence, if the digit
in the thousands order of the account number is
zere, o perforation is present above the underly-
ing contact 234 and this circuit is continued
through the brush 231 engaged therewith, con-
ductor 253, switch 332 and conductor 334 to the
line wire 325. Relay 338 thereupon energizes and

el

opens its contact 335A with the effect described -

hereinabove, Relay 828§ associated with the
switches 342 is not eneirgized since the y contacis
of all of these switches are open and, therefore,
the relay contact 328A remains closed. However,
this is without, effect in the present instance inas-
rmuch as the z contact of the switch 812-9 is open.
The foregoing examples are illustrative of the
operation of the number comparison eircuits dis-
closed in Fig. 58 and it will be understood that
others operate in a similar manner. :

Variable printer

As each shest S is severed from the web W,
Figs. 1 and 2, and is deposited in the guideway G,
it is advanced by the sheet feeding means inio
engagement with the stop finger {48 where if
comes t0 rest between the sheet guiding strips 369,
igs. 2 and 22, beneath a series of platens 36
arranged in g single line longitudinally of the
sheet guideway. In this position the surface of
the sheet that is to be printed upon faces down-
wardly and rests on the bed plate 362 of the
printing machine, An opening 363 is provided in
the bed plate 582 directly beneath the platens
351, and a row of type wheels 364, shown in detail
in Wig. 224, is rotatably mounted on a shaft 355,
journaled in the side frames 155 and 153, directly
beneath the opening 353 and the platens 361.
An individual platen 38! is provided for each
type wheel 3848, Type characters 366 are arranged
along an upper arc of each wheel 364 to be suc-
cessively presented at the cpening 363 when such
type wheel is rotated on the shaft 385. In the
normal at rest position of the type wheels 384
shown in Wig. 22, the type character 3¢6 for the
digit 0 on each wheel (or a blank in the case
of the type wheel which prints the alphabetical
porticn of the rate designation, Fig. 81) faces
upwardly beneath the corresponding platen 361.
An ink ribbon IRa is disposed ixi the opening 363
50 that an impression of a2 single line of variable
data V may be made in each printing cycle upon
3 sheet 8 in printing position heneath the platens
251, from the type characters 356 positioned
therebelow, in a manner tc be explained presently.

As shown in the plan view, Fig. 23, the type
wheels 334 are arranged in groups for printing the
various items of variable data V upon the sheets
as S, Fig. 61. Thus, as viewed in Fig. 23, the
lowermost group of four type wheels prints the
preceding and present meter readings; the second
group consisting of two type wheels prints the
rate designation; the next three wheels print
the total and first step consumption in kilowatt-
hours; the following four wheels print the net

40
bill and gross bill; the succeeding two wheels
print. the district number; the next thrée wheels
print the ledger number; and the last or topmost
four wheels 384 print the duplicate net bill upon
5 the stub of the sheet S.. As explained in greater
detail hereinafter, the groups of type wheels 364
are placed in controlled relation to the appro-
priate card. sensing bars 229, Figs. 7 and 8, allo-
cated to the card columns from which data V are
40 be transferred to the sheet S, during the print-
ing of each line of data, so that a particular group
of type wheels may print a different item in cach
of the two lines, or a single item in a selected line
only, as the case may be. As is best shown in
Fig. 23, the type wheel 364 that prints the alpha-
betical portion of the rate designation disposes a
3lank at the printing line when it is in its normal,
at rest position, but as this wheel is rotated
thirough its fivst, second, third, and so on, posi-
tions, it successively displays the letters A, B, C,
and so on, at the printing line. Each of the
remaining type wheels is provided with numer-
ical type characters for printing the digits 0, 1, 2,
and so on up to 9, as the wheel is rotated away
from its normal position shown in Figs. 22 and 23.
Fach platen 36/ is fixed fo the end of an indi-
vidual platen arm 387 rotatably mounted on a
stationary shaft 568 supported by the side frames
135 and 5%, Each platen arm 367 has an arm
269 depending therefrom beneath the shaft 368,
and springs 372 acting on the arms 369 tend to
urge the platen arms 387 and platens 361 down-
wardly, However, the platen arms are normally
istched in their upper inoperative positions, shown
in Fig. 22, by a latch bar 37§, Figs. 22 and 24, that
extends upwardly from a cross arm 372 carried
by arms 373 and 274 that are pivotally mounted
on stub shafts as 315, Fig. 22, fastened to the side
frames 135 dnd 156, A spring 376 normally
maintains the cross bar 312 in engagement with
the bottoms of the depending arms 369 of the
platen arms 387 to enable the latch bar 371 to
restrain the arms 389 from rearward movement
under the influence of the springs 378. .
The shaft 286, as has been previously described,
is rotated under control of a drive lever 288 when-
ever the sensing bars 229, Pigs. 7 and 8, are to be
operated, one of the pair of gears 287 on the shaft
286 meshing with a segmental gear 299 formed in
50 the upper end of the drive lever 288. The gears
287 also mesh with gear segments 377 formed on
the lower ends of thrse-armed levers generally
designated 378, Figs. 5, 22 and 22B, that are ro-
tatably mounted on the shaft 365. Hence, when-
55 ever the drive lever 288 is rocked clockwise, as
viewed in Fig. 22, to drive the slides as 279 rear-
wardly during a sensing movement of the sens-
ing bars 229, Fig. 8§, the levers 3718 are rotated
clockwise as viewed in Fig, 22, However, inas-
60 much as levers 378 are driven hy the smaller gears
281, whereas the slides 279 are driven by the larger
gears 285 on the shaft 288, the levers 318 move
more slowly than do the slides 279, the utility of
this arrangement being explained presently.
Another arm 378 of each of the levers 378 is
provided with a lug 388, and spring anchor rods
381 are extended between and carried by the lugs
330, as shown in Fig, 5. Springs 382 are fastened
at one end to the rods 381 and at their other ends
70 are anchored in the ribs 383 of the type wheels 364
so that the type wheels 364 tend to rotate clock-
wise as viewed in Fig. 22 under the influence of
the springs 282. Such movement of the type
wheels is restrained, however, by a bail 384 which
75 extends transversely of the type Wheels 364 to the
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rear of the ribs 383 and is secured at either end
to an upstanding arm of a bell crank generally
designated 385 rotatably mounted on the shaft
365. The bell cranks 385, Fig. 22C, are located
adjacent the levers 318 and have arms 386 ex-
tending in the same direction as the arms 379 of
the levers 378. Each arm 386 has a circular open-
ing 381 near its outer end, and a pin 388 fastened
in each arm 379 extends through each circular
opening 387. -

A spring as 389 affords a yielding connection be-
tween -each bell crank 385 and its lever 378.
Movement of the bell cranks 385 under the in-
fluence of the springs 389, when the parts are in
their normal at rest positions, shown in Fig. 22,
is restrained by pins 390, Figs. 5, 22 and 23, fixed
in the side frames 155 and 156, against which pins
the bail 384 abuts. As shown in Fig. 22, the cir-
cular opening 3871 in each bell crank 385 is larger
in diameter than is the pin 388 in the arm 319 of
the associated lever 378. ' This clearance between
the pin 388 and the sides of the opening 387 en-
ables a limited amount of displacement of each
lever 318 relative to its bell crank 385. Therefore,
when the gears as 285 and 287 are driven coun-
terclockwise, as viewed in- Fig. 22, by the gear
segment, 290 and the drive lever 288 to thereby in-
itiate sensing movement of the sensing bars 229,
Pigs. 7T and 8, and clockwise rotative movement
of the levers 378, the arms 379 of the levers 378
move downwardly a short distance before the pins
388 therein engage the lower edges of the openings
387 in the arms 386 of the bell cranks 385, and
thereafter continued rotation of the levers 3718 ro-
tates the bell cranks 385 and bail 384, Figs. 5 and
22, in unison clockwise as viewed in Fig. 22. The
springs 389 which yieldingly connect the levers
378 to their bell cranks 385 have a strength great-
er than the total strength of the springs 382 which
interconnect the type wheels 364 and the levers
378. Hence, the bail 384 is effective to restrain
the type wheels 364 against movement while the
levers 378 are rotating relative to the bell cranks
385 and thus a lost motion connection is afforded
between the type wheels 364 and the levers 318.

A series of teeth 391, Figs. 22 and 224, is formed
in the periphery of each type wheel 364 below the
type characters 366, these teeth having substan-
tially radial edges facing in the direction of clock-
wise movement of the type wheels. A stationary
shaft 392 is supported in the side frames 155 and
156 outside of the type wheels and near the top
portions thereof and a pawl 393 is pivotally
mounted on the shaft 392 in alignment with each
type wheel 364 for cooperation with the teeth
391 therein. Springs as 394 normally maintain
the pawls 393 against a stationary rod 395 out
of engagement with the teeth 39i. An arm 396
extends laterally from each pawl 393 and is con-
nected by a link 397 to the core cf a solenoid 398
supported on a shelf 398a carried between the
side frames 155 and 156 by bars 398b, Figs. 5 and
37, there being one such solenoid for each pawl
393 and associated type wheel 364, as shown in
Fig. 23. Energization of any of the solenoids 398
actuates its link 397 and connected pawl 393 and
causes the nose of the pawl to seat in whichever
.one of the teeth 391 on the aligned type wheel 364
-that happens to be disposed for cooperation there-
with at that instant. The solenoids 398 for the
_various type wheels 364 are energized under the
‘control of the switches 300 associated with the
sensing bars 229, Fig. 8. When the sensing point
230 on a bar 229 encounters a card perforation
during sensing movement of the bars 229, the lug
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295 on the sensing bar 229 actuates the switch op-
erating member 302 therebelow and closes the
switch 300 connected therewith, in the manner
previously explained. This is effective to close a
circuit to a selected solenoid 398, Figs. 5, 22 and
23, for causing the pawl 393 that is linked with the
core of such solenoid to engage a tooth 391 of the
type wheel 364 and prevent the rotation of the
type wheel in a clockwise direction, as viewed in
Fig. 22.

With respect to the sensing of numerical data
from the different fields of the data bearing card
C, Fig. 60, it should be observed that zero is rep-
resented in a particular column by a perforation
in the upper line of index points, while the dig-
its 1 to 9 respectively are represented by a per-
foration in the appropriate one of the succeeding
lines of index points. With this arrangement the
sensing operations are performed. by moving the
sensing bars 229 from the initial position shown
in Fig. 8 in a right hand direction. When the
sensing bar 228 is in its initial position the sens-
ing point 238 thereof is located sc as to be oppo-
site the zero index point on a card C disposed at
sensing station, and hence in the right hand or
sensing movement of the sensing ‘bar 229, the
sensing point 230 senses the index .points suc-
cessively from zero and through'l, 2, 3, 4, 5, 6, 7,
8 and 9. —_— .

At the initiation of sensing movement of the
sensing bars 228 (to the right, as viewed in Fig.
8) the levers 318 on the type wheel shaft 865
commence to rotate clockwise, Fig. 22, but be-
cause of the compounding of the gears 287 and
285, the levers 378 move more slowly than do
the sensing bars 229, Moreover, the above de-
scribed lost motion connection, including the
pins 388 and openings 387 in the levers 378 and
bell cranks 385, respectively, between the levers
318 and type wheels 364 enables the sensing bars
229 to move a limited distance before the type
viheels 364 commence to rotate. Hence, if there
should be a zero perforation in a particular card
column, the aligned sensing bar 229 will have
time to close the corresponding one of the
switches 300, Fig. 8, to thereby energize the sole-
noid 398 controlled by this switch and seat the
pawl 383 against the toothed surface 391 of the
appropriate type wheel 264 before this wheel
has commenced to move, and thereby the type
wheel is locked in its zero position. The lost
motion connection, therefore, insures that the
type wheel 364 will be properly positioned for
printing a zero or leaving a blank, as the case
may be, under the above circumstances.

Those type wheels 364 which are not arrested
in their zero positions as aforesaid commence to
rotate when the clearances between the pins 288
and cpenings 387 are taken up and the bell eranks
383 start moving with the levers 378. The spac-
ings between the type characters 366 are such
that a rotative movement of the type wheels 354
representative of a single character or digit is
effected when the sensing bars 229 pass from
one index point position in the columns of the
card C to the next succeeding one of such posi-
tions. Because of the ratic between the gears

-285 and 287, however, the arc along the periph-

ery of each type wheel 364 occupied by the type
characters 386 is not as great as would need be
the case if the ratios of the gears 287 and 285
were one-to-one. When the sensing point 229
on the sensing bar 229, Fig. 8, rides over the for-
wardly disposed edge of the perforation in the
card column which it senses, the type wheel 364
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under control of this sensing  bar is lagging
slichtly-behind the angular position at which it
will have arrived to dispose the corresponding
tvpe character 368 in printing position, due to
the lost motion connection  between the type
wheel 384 and its driving lever 378, This allows

a sufficient time for the corresponding- solenoid
uﬁs to be energized and seat the oa‘v* 393 against
the periphery of the type wheel 364 slightly ahead
of the radial edge of g tooth 38!, Immediately
thereafter the type wheel 287 is arrested when
the clearance between the radial edge of the
tooth 391 and the end of the pawl 3983 is taken
up. The pawls 393 are self-locking in action,
which is to say, so long as a type wheel 364 is
under the tension of the springs 382 connecting
this wheel to the driving lever 278, aiter separa-
tion of the bail 384 from the rib 823 of the type
wheel following engagement of the pawl 283 with
the radial edge of a tooth 391, the pawl 283 is
frictionally held in engagement with such tooth
381 and will not thereaiter e released, even
though the solenoid 38% is deenergized, until the
pail 384 is again caused to engage the rib 3
during restoring movement of the parts to there-
by release the pawl 333 from locking engage-
ment with the tooth 38i.

+ is desirable, where g numerical quantity of
more than one order is to be printed by the type
wheels 364, that the printing of zeros in all
orders above the highest order in which a sig-
nificant digit appears shall be suppressed and
to this end the following zero-suppressing mech-
anism has heen provided for the various sets of
type wheels 364 which respectively print the
numerical quantities inciuded in the variable
data V, Fig. 61. As has bezen described above,
there is an individual platen arm 387 for each
type wheel 364, and the depending arm 868 of
each such platen arm is substantiaily in align-
ment with the correspending type wheel 384,
Tach arm 269 is provided with a lug 389, Fig. 22,
that is received in a notch 498 nsar the end of
an arm &8f of g lever generally designated 402
that is. pivotally mounted on a staticnary shaft
403, Wgs. 22 and 23, supported by the side frames
185 and 158 in g position hetween the type wheels
364 and the depending portions 389 of the platen
arms 367. Springs 484 anchored to the side

frames are connected to other arms of the levers
422 to urge the arms 48! of these levers into
engagement with the lugs 385 on the depending
arms 369. So long as the platen arms 357 are
maintained in their upper inoperative positions
shown in Pig. 22 by the latch bar 371 engaging
the lower ends of the arms 388, however, a slight
clearance remains between each lug 333 and the
end of the notch 488 in which it is seated and
under these conditions the arms 484 of the levers
412 may be selectively raised, in the manner to
he described presently, for enakling the platen
arms 367 controlled thereby to he snapped down-
wardly for causing an imprint to be made by
the platens 351 from the type characters 38§
disposed therebelow when the latch bar 37! is
lowered out of engagement with the arm 3689.

As shown in Figs. 22, 22A and 23, each type
wheel has an arcuate cam surface 485 formed
on one lateral face thereof, and an arm 48§ of
each: lever 402 depends into the path of travel
described hy the cam surface 485 when the type
wheel 354 is rotated away from its normal at rest,
position. Upon movemeant of the type wheel 2384
heyond its zero position and in s positioh to
display the digit 1 at the printing line, the cam
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surface 855 engages the aligned arm 408 and
pivets the lever 422 counterclockwise, as viewed
in Fig. 22, to bring the arm 484 thereof upwardly
56 that the end of the notch 404 therein is no
5 longer sligned with the lug 399 in the arm 3883.
As shown in Fig. 23, esch arm 4% has a right

angle extension 407 which underiies the arm 401
in the next lower order in the same group.
snee, if an arm 481 alleeated to the hundreds

r, for example, is rzised when it s’( ype wheel
1 Lias been positicned to represen: SIr,n‘ﬁ"ani,
.. the lug 467 thereon lifts the tens order arm
{ and the lug 427 on the tens vi c arm A%
’ww lifts the amts arm @ In all orders
the hundr order, however, the arms &84
v in engagement with theiv Iugs 389, in the
fcant digits in these higher
Hence, when the latch bar 371 is with-
o the depending arm 288, in 2 manner
presently, the phnting of zeros
4 in all orders above the hun-
dreds order, inasmauch as the lugs 298 will en~
f“rzge the ends of the notches 488 in the arms
4 ‘*a* printing may take place in the hun-

, tens and units orders because the notches
r1ave heen retracied oup of alignment with
thie lugs 389,

A haror lever
the stub shaft 378

will be & u0p1

488 is pivoted near its middle cn
5 on which the arm 313 carry-
ing the latch bar 371 in pivetally mounted, and &
spring 42§ anchored in the side frame 156 is
connected to the lever 493 and normally urges
this lever against a stop pin 410A, Figs. 22 and
28, fastened to the inner face of the side frame
35 45, and when so pesitioned the lever 488 is dis-
0o se‘d ai, an eugle with the arm 273, A pawi 44
s pivetally mounted on the end of the lever 488
 the srin 373, this pawl! being so pivoted that
: g to be held by its own weight ag inst a
vhwh 1s recelvod in g notch €12 in the
3 suit-
‘mla opemng i 't,he side fl'ame {58 and being se-~
cured in the ugper end of an arm 418, Figs. 3 and
23, which is preferably disposed ai a small angle
with the vertical along the outer face of the frame
158, The arm £ has a slot therein through
which a pin /'it. is pas%d to be secured in the
side frame {5%. The lower end of the arm 418 is
connected by a link 4f7 to an arm 418 secured
t0 & rock shaft 418, Figs. 2 and §, that is journaled
in bearings 423 fastened to the outer face of the
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side frame {36. D uring nermal printing opera-
tions, the rock shaft 4% is stationary and hence
the pin 418, bicr 2? remains in a fixed positicn

5 those instances in which the pin 410 is not fixe
heing described hereinafter under the huadmg
In this position of the pawl 41,

“Total taking.”
the free end therecf nearvest the arin $13 is par-
allel with the main extent of the arm 373 and is
in spaced reiation therewith when the parts are
in their normal at rest positions shown in Fig.
22. The pawl &i{ is of a sufficient width that it
spans a notch 413 formed in the adjacent edge of
_ the arm 378, the purpese of this notch being ex-
plained hereinafter in connection with a descrip-
ticn of the total-taking operation.

A pin &4, Figs. 22, 22B and 23, is secured in
the face of one of the drive levers 318 for the type
wheels 384, and the end of the lever 458 opposite

70 the end on which the pawl £i{ is mounted is dis-
posed in position to be engaged by the pin 414
when this drive lever 3728 has been displaced
clockwise to a position slightly beyond that suffi-
cient to display the last of the type characters

5 268 on the type wheels 364 at the printing line,

[
[}
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assuming the type wheels have not been previcusly
arrested as deseribed hereinahove. The lever 378
is imparted a limited additional movement after
engagement of the pin 414 with the end of the
lever 408, and thus the lever 408 is rocked about
its pivot 875 against the action of the spring 409
and causes the paw! 41! to push against the edge
of the arm 313, bridging the notch 413 therein,
to thereby retract the latch bar 371 frecm engage-
ment with the arms 369 of the platen arms 357,
The type wheels 364 will have been selectively
positioned by the time the platen arms are so re-
leased, and the springs 370 thereupon snap the
platen arms 367 and platens 351 downwardly to
cause an impression to be made upon the sheet
8 in printing position from the type characters
366 disposed along the printing line.

A bell crank 421, Pigs. 5, 22 and 22D, is piv-
otally mounted on the shaft 365 between the side
frame (56 and the adjacent bell crank 385. One
arm of the bell crank 421 is disposed in the path
of the pin 414 on the adjacent drive lever 318, and
the other arm of the bell crank 421 is connected
by a link 422, Figs. 3, 15 and 22, to a rock arm
423 on the shaft 213 on which the arms 217 carry-
ing the bail 276 for the lock pawls 272, Fig, 8, are
secured. A spring 424, acting on the bell crank
421 and link 422, tends to maintain the rock arm
423 and shaft 273 in such angular position that
the bail 276 holds the lock pawls 272 clear of the
teeth 271 in the upper edges of the sensing bars
229. However, at the completion of the sensing
movement of the bars 229, when the drive lever
318 for the type wheels 364 is nearing its extreme
clockwise position, as viewed in Fig. 22, the pin
414 on the lever 378 engages an arm of the bell
_ crank 421 and rotates it against the action of the
spring 424, thereby pulling the link 422 to the
right as viewed in Figs. 3 and 22, to rotate the
shaft 273, bracket 215 and arms 217 counterclock-
wise and lower the bail 27§. The lock pawls 272
thereupon seat on the serrated edges 271 of the
sensing bars 229,

When the sensing bars 229, type wheels 364
and associated parts are to be restored to their
normal at rest positions, the roller 291, Fig. 37,
on the lower end of the drive lever 288 rides up
onto the rise in the cam 292 on the cam shaft
160, and the drive lever 288 is rocked counter-
clockwise, Fig. 22, to thereby rotate the gears
285 and 287 clockwise and thus drive the racks
284 carrying the bail 280, Figs. 7 and 8, forwardly,
and rotating the driving levers 3718 for the type
wheels counterclockwise. While this is taking
place, the lever 243, Figs. 3, 8 and 37, rides onto
the high portion of the cam 245 and is rocked
counterclockwise, as viewed in these figures, to
depress the link 241 and connected rock arm 267
to thereby elevate the arms 263, posts 261, and
roller 259, Figs. 8 and 17, thus elevating the sens-
ing bars 229 so that their lugs 295 and sensing
points 230 are out of engagement with the switch
operating members 302 and the record card re-
spectively. The sensing bars 229 are elevated
prior to the time the pin 414 moves out of en-
gagement with the crank 421, Pig, 22. However,
because of the springs 274 interposed between
the lock pawls 272 and the bracket 215 that is se-
cured to the shaft 273, the pawls 272 may be
moved upwardly while remaining in engagemens?
with the sensing bars 228 without causing the
bracket 2715 and shaft 273 to be rotated, so that
no undue stress is exerted upon the link 422.

The pawls 272 are self-locking in action, which
is to say that even after the pin 414 is disen-

gaged from the bell crank 421 during restoring
movement of the parts, the pawls 272, having
been selectively engaged with the adjacent teeth
271, will be frictionally retained in such locking
engagement therewith when the sensing bars

. 229 have been elevated by the roller 259, so long as
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the spring-urged pusher arms 282 are free to act
upon the sensing bars 228. 'Thus, the sensing
bars 229 are prevented from forcibly striking
against the bail 280 after they have been thus
elevated out of contact with the card and switch
operating members 302. As the bail 280 engages
the ends of each bar 229 in its restoring or left-
ward movement, Fig. 8, and commences pushing
this bar, the lock pawl 212 for that bar is no
longer held in locking contact with the serrated
edge 271, and as tHe teeth 271 advance past the
paw] 272, it yields against the action of its spring
274 to enable passage of the teeth 271 there-
under. When the last sensing bar 229 has been
engaged by the bail 280 and the pawl 272 acting
thereon has been released, all the pawls 212 are
thereupon freed to the action of the spring 424,
Figs. 22 and 22D, which urges the bail 216 up-
wardly and raises the pawls 272 to their upper
inoperative positions. Referring to Figs. 3 and
23 it will be noted that the end of the link 422
to which the bell crank 421 is connecied has a
hooked portion which passes into an opening
422A in the side frame 156.. When the link 422
and bell crank 421 are being restored by the
spring 424 as aforesaid, and the pawls 272 have
been lifted clear of the serrations 271 in the
sensing bars 229, this hook portion engages the
edge of the opening 422A and thereby limits such
restoring movement.

When the pin 414 on the drive lever 318, Fig.
22, disengages the lever 408 during counterclock-
wise restoring movement of the lever 318, the
spring 409 acts to swing the lever 408 about its
pivot 37§ back into engagement with the pin
410, thereby raising the pawl 411 out of en-
gagement with the arm 373. The arms 373 and
318, Figs. 22 and 24, are thereupon lifted by the
spring 376 and the latch bar 371 is drawn up
against the bottom edges of the depending arms
369 of those platen arms 36T which were released
to effect printing. A bail 425 extends transverse-
1y of the depending arms 369 to the rear thereof
and is carried by arms 426 mounted on a rock
shaft 427 journaled in the side frames 155 and
156. An arm 428 is secured to one of the arms
426 adjacent the side frame 155 and is connected
by a link 429, Figs. 3, 22 and 40, to one arm of g
bell crank 430 pivotally mounted on a stub shaft
431 secured to the frame {55. The other arm of
the bell crank 430 carries a roller 432, and a
spring 433 acting on the bell crank urges this
roller against the periphery of a cam 434 on the
cam shaft (606. When an impression has been
effected by the platens 36f from the type wheels
384, as aforesaid, the cam 434 rocks the bell crank
430 in such a direction as to elevate the link
429 and move the bail 425 to the left as viewed
in Fig. 22, to thereby restore the platen arms to
their normal inoperative positions. As the lower
edges of the depending arms 368 move out of
alignment with the latch bar 87{, the arms as
3713 are raised by the spring 3716 until the Cross
bar 312 strikes the bottom edges of the arms
369 whereby the latch bar 371 is seated behind
the arms 368. Continued rotation of the cam 434,
Fig. 40, enables the bell crank 430 to be restored
by the spring 433 to a position in which the bail
425 is retracted from engagement with the de-
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pending arms 269, and the platen arms 287 are
thereby held latched by the bar 271, until this bar
is again retracted in a succeeding printing opera-
tion.
During the time that the bell cranks 385 and

hail 384, Figs. 5 and 22, associated with the type

wheels 864, are away from their at rest positions,
the lower edges of the circular openings 387 in
the bell cranks 385 are engaged by the pins 383
in the drive levers 378, the parts being held in
these positions by the springs as 388, Figs. 22,
258 and 22C, anchored in the bell cranks #35
and levers 378. While the levers 378 are being
rotated counierclockwise, as viewed in Fig. 22,
back to their at rest positions, the bell cranks
35 are likewise rotated counterclockwise, as
viewed in Fig. 22, and the bail 384 engages the
ribs 2828 of the type wheels 364 and pushes the
type wheels toward their zero positions. Shortly
prior to the time the levers 37% are restored to
their extreme counterclockwise or at rest posi-
tions, shown in Fig. 22, the bail 384 engages
the fixed stops 3%8. Counterclockwise movement
of the bell cranks 585 then ceases but the levers
318 are rotated a slight distance farther to bring
the pins 388 approximately to the centers of the
openings 32T. - As those type wheels 354 which
are positioned in accordance with significant
digits are restored to their zero positions, the
arms 438 of the zero-suppressing levers 402 ride
off the cam surfaces 485 on these wheels and the
springs 484 rock the levers 402 until they again
engage the lugs 239 on the depending portions
3% of the platen arms 367.

330
Line shifier

Fach sheet S, when it has been severed from
the web W by the knife {2, Fig. 2, and deposited
in the guideway @&, is advanced by the sheet
feeding means along the guideway G and between
the guide strips 280, Figs. 2, 3, 4 and 22, into en-
gagement with the stop finger 149 which arrests
the sheet in position to be printed upon by the
variable printing means including the type wheels
264 and platens 381 of the printing apparatus
B. As best shown in Fig. 4, the guide strips 369
are connected together hy arcuate cross pieces
425 and one of the strips 358 has a pair of hori-
zontal, right angle extensions 43§ which are
guided for reciprocatory movement transversely
of the guidewsy G by brackets 4371 secured to
the bed plate 362 of the printing machine. The
extensiong 436 are spaced apart in an amount
greater than the separation of the side frames
155 and 158 of the appaartus B and each exten-
sion £26 has 2 socket member 438, Fig. 5, attached
thereto which projects downwardly below the
surface of the bed plate 362 and receives a tongue
on the upper end of an arm 438 or 440, Figs. 3
and 22, which arms are secured at their lower
ends to a rock shaft 241 journaled in the sup-
port bars 268. The arm 428 is part of a bell
crank which also includes the arm 442 that is
pivosally connected at its outer end to the upper
end of a vertical rod 443. The rod 443, Figs.
3, 37 and 39, is fastened at its lower end to &
block 444 having a roller 445 rotatably mounted
on one face thereof, said roller bearing on the
periphery of s cam 448 on the shaft 204, which
shaft, as has been explained, is journaled in bear-
ings. 205 on the outer face of the side frame
{56 and is driven by the cam shaft {80 in a two-
to-one stepdown ratio. As shown in Fig. 37,
the block 444 is snugly positioned between the
cam 4456 and one of the bearings 205, and a
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bifurcation 447, Fig. 39, in the lower end of the
block 444 receives the shaft 234 to thereby pre-
vent lateral displacement of the rod 443. A
spring 448, Fig., 3, anchored in the side frame
{56, is connected to the arm 438 and under the
influence of this spring the rolier 445 on the rod
48% is maintained in firm contact with the pe-
riphery of the cam 4&486.

When the roiler 445 is o the high cireular part
of the cam 448, the arms 439 gnd 449, Figs. 3
and 22, are maintained in their extreme clock-
wise positions whereby the guide strips ¥88, Fig.
4, are positioned in alignment with the sides of
the sheet guideway G. As has been mentioned,
a plurality of lines of variable data V (in this
instance, two) are printed upon each sheet S,
ig. 81, under conirol of a record card as C, Pig.
8. The printing means including the platens
361 and type wheels 384 iz adagpted to print only
5 single line of variable data upon the sheet 8
in each printing operation therecf. During the
frst of these printing operations, the guide strips
385 maintain the sheet in alignment with the
guideway G to have the bottom line of variable
data V printed thereonn. When the printing of
the bottom line has been comupletad, the roller 445
rides onto the lower portion of the cam 44§
and shifts the guide strips 3% and the sheet
S transversely of the guideway G to a position
in which the second, or top line in this instance,
of variable data V can he prinfed upon the sheet
S by the nplatens 3E6f, In this second printing
operation, the guide strips 388 are positioned in
alignment with the sides of the guideway G,
which is displaced transversely relative io the
guideway &. When the second printing oper-
ation is finished, the sheet is advanced away
from printing position beneath the platens 26!
and toward the platen P, Fig. 2, along the guide-
way G’. Prior to the next variable data print-
ing cperation, the cam #46, through the medium
of the intermediate parts including the rod 443,
vestores the guide strips 388 info alighment with
ihe sides of the sheet guideway G in position
to receive the next succeeding sheet.

Selective control means

As has been described, the printing apparatus
B in the present machine is adapted to print
two superposed lines ¢f variable dava V upon each
sheet as 8, Fig. 61. Since there is but a single
printing station at which these lines of variable
data are impressed upon the sheet, the two lines
of variable data are printed successively, the
cheet S being shifted transversely of the sheet
guideway intermediate the first and second im-
pression-making operations as has just been de-
scribed. t has also been explained that the
sensing bars 229 are operated a plurality of times
(in this instance, twice) to sense each card C
dispesed for cooperation therewith, and that in
each such sensing operation the switches 363,
Figs. & and 11, are selectively manipulated by
the sensing hars 222 to energize the solenoids
208, Figs. 22 and 23, for confrelling the sefting
up of the type wheels 384, The particular in-
stant during sensing movement of the bars 218
at which any of the golencids 398 is energized is
determined by the position of a perforation in the
card eclumn to which such solencid is allocated
during that sensing operation, and this in turn
determines the angular position at which the cor-
responding type wheel 884 is arrested by iis pawl
393 to dispose the appropriate type character 366
in printing position. In order to operate the
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sensing bars 229, type wheels 364 and associated
parts for obtaining the aforesaid results, the
cam shaft 160 is sent through two cyeles of ro-
tation, in the manner briefly referred to here-
inabove and more fully explained hereinafter,
during each of which cycles the sensing bars 228
sense the card C therebelow, and effect set-
ting up of the type wheels 364, the parts being
restored to their normal at rest positions toward
the conclusion of each cycle.

Obviously, however, the sheet stop finger [49,
PFig. 2, and card stop finger 223, Fig. 7, must
remain in pesition to maintain the sheet and
card respectively against longitudinal feeding
movement throughout the substantial portion of
both cycles of operation, in order that two suc-
cessive printing and sensing operations may be
performed upon each sheet and card, and the line
shifter including the parts 360 and 438, Figs. 3
and 4, should have a cycle of operation twice as
long as the sensing and printing cycles. The
card stop finger 223 and line shifter are not
operated directly from the cam shaft (60, but
from the shaft 204 which is geared to the cam
shaft 160 in a two-to-one ratio, as aforesaid,
so that the cam shaft 160 must make two com-
plete revolutions in order to serd the shaft 204
through a single revolution. Hence, the card
stoo firger 223 is raised and lowered once fnr
every two cvcles of the cam shaft (A (which will
be referred to hereinafter as a cvcle of printing
apvaratus B) while the line shifter wpositions
the sheet S to have the rottom line of variable
dafa V printed therenron durinrg the first eycle,
and the tan line of such data dnring the second
cvele, The sheat stop finger 149, Fig, 2. is oner-
ated in timed relation tn carms 1A7 on the timing
cam shaft 146 acgneiated with the form nrinter
U and is this cortrolled to release earh sheet S
orlv after it hag had both lines of variable data
V nrinted thereunon.

Referring to Pirs. 23 and 61, it will be noted
that certain of the srommsg of tvre wheels 354,
namely, those which nrint the nresent and vre-
ceding meter readines, first sten and total con-
sumntion in kilowatt-hours, and gross bill and
net bill, serve to print different items of data
for the different lines on the same sheet. Other
tyve wheels, namely, those which print the rats,

district and ledger numbers, and the net bill unon

the stub of the sheet S, print one item of data
in a selected line only on each sheet. Moreover,
it will be noted that the net bill is renresented
only once on the card C but is printed at two
places on the sheet S. When the hottom line of

which are allocated to the groun of columns des-
ignated “Net” on the card C (the four unpermost
bars 229 as viewed in Fig. 7) must therefore con-
trol setting-up of two groups of type wheels 364
for printing the amount of the net bill on both
the body and stub of the sheet S, while the bot-
tom line of data V is being printed. However,
when the top line of data is printed, no impores-
sion is to be made from the group of type wheels
which printed the net bill upon the stub of the
sheet S, while the type wheels which printed the
net bill upon the body of the sheet S are now
placed under contro! of the sensing bars which
read the amount of the gross bill on the card C
(the fifth to eighth bars 229, inclusive, from the
top as viewed in Fig. 7).

To enable the interrelation between the
switches 308 operated by the sensing bars 229,
and the solenoids 338 which in effect selectively
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position the type wheels 364, to be varied for
the purpose of placing the printing wheels 364
under control of the appropriate sensing bars
229 when printing of the different lines of vari-
able data V is to be effected, I have provided a
selective control means which is operatively inter-
posed between the switches 230 and solenoids
398. Thus, the shaft 204 projects slightly beyond
the left-hand bearing 295 on the frame 156, Fig.
3, and a bevel gear 450 is mounted on this end
of the shaft 224 and meshes with a bevel gear
454, Figs. 3 and 6, secured on the end of a shaft
452 journaled in the side frames 155 and 156.
A cam 453, Figs. 6 and 41, is secured by a set
screw to the shaft 452 adiacent the inner face
of the side frame {58, in vertical alignment with
a roller 454 rotatably mounted on an arm 455
which is secured to a rock shaft 458 journaled in
the side frames {55 and {56. Another arm 455
is fastened to the shaft 456 adjacent the side
frame {B5 and a bar 457 extends between and is
secured to the outer ends of the arms 455, this
bar projecting slightly forward beyond the ends
of the side frames 155 and 156. Sixteen switches,
generally designated 458, Figs. 6 and 42, are
mounted in blocks &59 of insulation material
which are secured to the under side of a bar
460 that extends between and is secured to the
side frames 155 and 56 slightly above the bars
455, as shown in Fig. 5. Each switch 458 com-
prises a movable contact 4§61 which is supported
at one end by the block 459 hetween relatively
stationary upper and lower contacts 462 and 463.
The contacts 461 are made of resilient strip ma-

‘terial and extend forwardly to within a relatively

short distance of the har 457 carried by the arms
455. The contacts 484, 452 and 463 are provided
with contact points as 464, and when the various
parts of each switch 458 are in their normal posi-
tions as shown in Fig. 42, the peints of the movable
contact 461 and the upper contact 463 are in en-
gagement, while the points of the movable con-
tact 461 and lower contact 462 are separated.

A pin 465 is aligned with each switch 458 and
extends laterally through a suitable opening in
the bar 457 and is adapted to be positioned with
its inner end overlying the movable contact blade
461. A spring-urged dog 486 is positioned in a
vertical recess in the bar 45T communicating with
the opening in which each pin 485 is positioned,
each such dog having a tooth which may cooper-
ate with either of two notches formed in the coop-
erating pin 465. Each pin 455 may thus be yield-
ingly retained by its dog 458 in one of two optional
positions. When a pin 465 is held by the dog
466 in its more rearward position as shown in
Fig. 42, it rests upon the upper surface of the
forward end of the aligned movable contact 461,
but when the pin 465 is latched in its more for-
ward position, its inner end does not overlie the
movable contact 451.

The movable contacts 461 of the various
switches 458, with which the aligned pins 465
are positioned to cooperate, act to maintain the
bar 457 and arms 455 yieldingly raised to thereby
urge the roller 454, Fig. 41, against the periphery
of the cam 483. - The ratio of the bevel gears 450
and 45! interconnecting the shafts 284 and 452,
Figs. 3 and 6, is one-to-one and, as explained
above, the ratio of the gars interconnecting the
shafts 204 and 169, including the gears 2i5 and
216, is two~to-one so that the shafts 204 and
452 make only one revolution for every two revolu-
tions of the cam shaft 160 of the printing ap-
paratus B,  During the first cycle of the cam
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shaft 168 in each variable data printing operation
of the apparatus B, the roller 454 engages a rela-
tively low portion of the periphery of the cam
453, Fig. 41, and hence during this first cycle
the rﬂovablu contacts 481, Fig. 42, of the various
switches 452 remain in erzgagemem with the up-
per contacts 4583 of these switches. During the
second cycle of each printing cperation the
roller 454 engages 2 high portion of the periphery
of the cam 483 and the arms 455 ave, therefore,
rocked downwardly, thereby lowering the bar 487
and pins 485. In the case of those pins 455 which
have been pesitioned to cooperate with the mov-
able contacts 481 of the switches 458, the pins, in
moving downwardly, epsratﬂ the middle and up-
per contacts £81 and 434 and bring the movable
contacts 42! into engagement with the lower
contacts 46 n the present embodiment of the
invention it is not necessary to retract any of
the pins 485 into their inoperative positions in
the pin bar 457, but in those instances, such as
are referred to neremaft@r, where any of the pins
485 are so retracted, the middie and upper con-
tacts as 264 and 485 of these swiiches £58 that
are aligned with such »ins remain engaged
throughout both cycles of onelation while the
middle and lower contacts 481 and 482 remain
separated.

Another series of thirteen switches generally
designated 467, Fig. 6, is mounted on the bar 469
in the same manner as are the switches 458, these
switches extending forwardly slightly beyond the
shaft €52, As shown in Figs. 6 and 42 to 46, in-

894,
clusive, the shaft 452 is provided with two dia-
metrically opposed grooves 488 extending longi-
tudinally of the shaft. Cams 488 are disposed on
the shaft 452 respectively in alignment with the
switches 487, each cam 469 being held yieldingly
in engagement with the shaft 452 by a spring-
pressed dog 419, Figs. 43 and 44, mounted in the
nub as 474, Figs. 5, 6 and 47, of esach such cam
and having its point seated in one of the grooves
488, The cams 485 are all of the same config-
uration, but depending upon in which of the
grooves 483 the dog 418 is seated, each cam 469 is
normally positioned with its semi-circular raised
portion to one side or the other of a vertical plane
passed through the shaft 452,

Each switch 487 comprises an upper contact
472 and a lower contact 473, Figs. 43 and 44. A
lug 474 is fastened to the upper suriace of the
upper contact 472 in vertical alignment with the
shaft £52, and this lug constantly bears against
the periphery of the cam £83 positioned there-
above. As the shaft 452 is rotated in the man-
ner aforesaid, the cam 489 closes the switch 458
by causing the contacts 472 and 473 thereof to
engage during either the first or the second print-
ing cycle, depending upon the initial angular po-
sition of the cam #88% on the shaft 452. If it is
desired to reverse the order in which a particular
switch £5% is opened and closed, the operating
cam 468 can be rotated by hand 180° on the shaft
52 until its dog 278 seats in the diametrically
onnosite groove 463.

In addition to the switches 458 and 467,
gwitches 875, 332 and 382A, Figs. 6, 45, 46 and 464,
are mounted on the bar 488, these switches being
identical in construction and mounting to the
switches £57, Figs. 6, 43 and 44, Cams 478, 333
and 833A are mounted on the shaft 252 in a po-
gition to cooperata with the switches 475, 332
and 3324, respectively. The cams 333 and 2334
are generally similar in construction to any of
the cams 489 and are so positioned on the shaft
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452 that they close their switches 332 and 332A
only during portions of the first printing cycle,
the cam 333 closing its switch 332 prior to clo-
sure of the switch 832A, and maintaining the
switch 332 closed until after the switch 332A has
opened. The switches 332 and 332A control the
establishment of the circuits in the electrical net-
wwork shown in Fig. 58 for comparing the account
numbers of the. card C and printing device D, as
described hereinabove under the heading “Card
anslyzing means.” Cam 476 is generally similar
in construction to the cams 469 except that its
periphery is so formed that it maintains the
switch 875 closed for a predetermined time dur-
ing the first portion of each printing cycle and
opens this switch during the remainder of each
such cycle. The switch 475, when closed, renders
the various cam-operated switches 458 and 487
effective to electrically interconnect the afore-
said gwitches 3988 with the solenoids 398 in a
manner which will now be explained.

In Fig. 59, a number of different typical circuit
arrangemsnis for accomplishing the aforesaid
purpose have been diagrammatically represent-

‘ed. The elements of these various circuits in-

2lude the switches 380, Figs, 3, 8 and 11, operated
by the sensing bars 229, the switches 458, Figs. 6
, operated by the pin bar 451, the switches
367, Fige. 6, 43 and 44, operated by the cams 469,
‘,d the solenoids 338, Figs. 3, 22 and 23, which
mue the stop pawls 3383 for the type wheels

In referring to these circuit elements, the
mﬁ reference characters are employed as have
bcun uzed hereinabove in connection with the de-
scriptions of these parts, but in the present in-
stance such reference characters are modified by
fxes to distinguish structurally similar ele-
ments shown in Fig, 59 from each other in ac-
cordance with their respective functions. Each
of the switches 3089 is represented in Fig, 59 as
having a movable contact and a fixed contact,
the movable contact corresponding to the con-
tact 389, Fig. 8, and the fixed contact correspond-
ing to the conductive strip 368. It has been men-

5 tioned that all of the conductive strips 308 are

connected to one side of the source of electrical
currant. In the present instance, this connection
is afforded by & conductor 4771 which is shown
connected to the stationary contacts of all the
switches generally designated 389 in Fig. 59.
This conductor 477 leads to cne contact of the
switch 475, Figs. 6 and 45, which cooperates with
the cam 476 on the shaft 452, and the other con-
tact of this switch is connected to the line wire
33 A. Circuit from the line wire 335A to the
stavionary contacis of the various switches 2300
is %a,ohshed otly during that portion of each
printing cycie in which the cam 476 maintaing
the contacts of the switch 475 closed, and hence
thig switch serves to time the establishment of
such circuit and will be referred to hereinafter
as the timing switch for the type wheels.
In printing the amount of the net bill of the
customer upon the cheet S, Fig. 61, duplicate
impressions must be made upon the body and the
stub of the sheet, in the botiom line of variable
data V. Rach of the sensing bars 223, Fig. 7,
aliocated to the group of card columns in which
the armount of the net bill is represented controls
a switch as 282n, wig, §9. The stationary contact
of each such switch is connected to the conductor
fST’.’ a5 aforesaid, and the movable contact is con-
cied by a conductor 478 to one side of the wind-
ng of 2 solenoid 358n controlling a type wheel
384 for printing the net Lill upon the stub of the

1y
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sheet S, Fig. 61, and by conductors 478 and 479
to the upper contact of a switch 458¢gn controlled
by the pin bar 451, Figs. 6 and 42. The middle
terminal of the switch 458gn is connected by a
conductor 480 to one side of the winding of &
solenoid 398¢n that controls a type wheel 364
for printing both the net bill and the gross bill
upon the body of the sheet S. The other sides
of the windings of these solenoids 3987 and 39897
are connected by conductors 48f and 482 to the
line wire 335. The lower contact of the switch
458gn is connected by a conductor 483 to the mov-
able contact of a switch 308¢ which is controlled
by a sensing bar 229 in the group allocated to the
card columns in which the amount of the gross bill
18 represented, the sensing bars controlling the
switches 330g and 3007 shown in Fig. 59 keing
in the same denomination in each respective
group. One side of the switch 4677, controllied
by a cam 4697 on the selective contro! cam shaft
462, Fig. 6, is connected to the conductor 477 and
the other side is connected by conductors 484
and 485 to the side of the winding of the solenoid
398n to which the conductor 478 is connected.
The cam 4697 is positioned in the same manner
as is the cam 469 shown in Fig. 44 so that the
. switch 46T remains open during the first printing
cycle but is closed throughout the second cvcle.
The pins as 465 operating the switches as 458gn
are so positioned in the pin bar 457 that they may
cooperate with the middle contact of the switch
4580n and, therefore, inasmuch as the pin bar
457 is elevated during the first printing cycle and
is depressed in the serond printing cycle, the

middle blade of this switch engages the upper con-

tact during the first cycle and the lower contaci
during the second cycle.

It will be understood that electrical connections
substantially identical with the foregoing are pro-
vided for each of the solenoids as 398gn and 3%%5n
which control printing of the digits in the vari-
ous orders of the net bill and gross bill amounts.
During the first cycle of operation of the printing
apparatus, the switches as 330n and 308¢ are
closed at times in the course of sensing movement
of ‘their sensing bars 229 corresponding to the
numerical values of the digi{ssensed by these bars
in their respective card columns. The type wheels
364, Fig. 22, controlled by the solenoids as 3987
and 398gn are in motion so long as the sensing
bars controlling the switches as 360n and 338y
continue their sensing movements. However,
when each such sensing bar encounters a per-
foration in its card column, it closes its switch
300n and 300¢, as described hereinabove under
the heading “Card analyzing means.” Closure of
each swit~h as 300n extends circuit from the con-
ductor 477 through the conductors 418 and 479
to the upper contact of the corresponding switch
4589n which, as has been explained, is in engage~
ment with the middle contact of this switch,
thence -through conductor 489, winding of sole-
noid 398gn and conductor 432 to the line wire 335.
Circuit is also extended through the switch 309
and conductor 478 to the winding of solenoid
398n and thence through conductor 48{ to line
335. The timing switch 415 is closed by the cam
416 during that portion of each printing cycle in
which .a card is sensed by the bars 222, Fig. 8
Hence, conductor 477 is in electrical contact with
the line wire 324 at the time the switeh 8823
closes, and the solenoids 3887 and 388gn are
concurrently energized upon closure of this switch
to thereby arrest the type wheels 354 in positicn
to print the amount of the net bill in duplicate
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upon the body and stub of the sheet S. Closure
of the switches as 380¢ controlled by the sensing
bars allocated to the card columns in which the
amount of the gross bill is represented is without
effect in this first cycle because the middle and
lower contacts of the switches as 458gn are sepa~
rated in this cycle and hence, switches as 300y
have no effect uvon the solenoids as 398gn.

At the initiation of the second cycle of opera~
tion, the cams as 4697 close their switches as
461n to extend circuit from the conductor 4717,
which is connected to the line wire 324 through
the timing switch 475 that is closed during the
first portion of each cycle, through the switches
as 4681n, conductors as 484 and 485, windings of
solenoids as 3987 which control the type wheels
that print the amount of the net bill on the
stub of the sheet S, Fig. 61, and conductor 481
to the line wire 335. The solenoids as 398n
thereupon energize and lock their type wheels
in their zero positions. Inasmuch as the cams
a5 4697 maintain their switches 481n closed
throughout the second cycle, the solenoids as
2687 remain energized to hold their type wheels
364 (the group of four type wheels at the top
as viewed in Fig. 23) in their zero positions dur-
ing the second cycle. Hence, the cam surfaces
485 on these wheels, Fig. 22, cannot raise the
cooperating arms 4066 of the zero-suppressing
levers 427, and thus the arms 401 remain en-
gaged with the lugs 399 on the depending por-
tions 359 of the platen arms 367 so that when
the latch bar 37! is withdrawn to release the
arms 368, the lugs 399 remain seated in the
notches 480 in the arms 494 and thus printing
from these type wheels in the second line on the
sheet S above the net bill printed on the stub of
this sheet is suppressed, as is indicated in Fig. 61.

During the second printing cycle, the pin bar
857 is 1owered in the manner previously described
and the pins 465 separate the middle contacts
of the switches as 4682n, Fig. 89, from the upper
contacts of these switches and canse them to
engage the lower contacts thereof. The switches
as 380n, that are actuated by the sensing bars
229 allocated to the group of card columns in
which the amount of the net hill is represented,
are ineffective to control either of the solenoids
as 388n or 3%8gn during the sscond cyele, inas-
much as all of the solenoids as 2987 are main-
tained energized throughout the entire second
cycle by the cam controlled switches 487n irre-
spective of the times at which the switches 300n
are closed, and circuit from the switches 3007
to the solenoids 388gn is broken when the vins
465 separate the middle and upper contacts of
the switches 458gn.

The switches as 3889 controlied by the sensing
bars allocated to the group of card columns in
which the gross bill is represented are closed ab
times dependent upon the numerical values of
the digits sensed by these bars. As each such
switch 300y closes, it extends circuit from the
conductor 417 through a conducior 433 to the
lower contact of its switch 458g7n, thence through
the middle contact of the switch 453%gn, condustor
480, winding of the associated solenoid 338%¢7n and
conducior 482 to the line wire 338, The solencids
as 398gn are thus energized upon closure of the
switches 388y connected in circudt therewith dur-
ing the second cycle and are, therefore, Lﬁ"ectwe
to arrest those type wheels 354, which previously
were positioned to enable printing ¢f the net biil
in the bottom or lower line upon the body of the
sheet S (the tenth to the thirteenth wheels 364
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from the bottom as viewed in Fig. 23), in posi-
tions to enable the amount of the gross bill to
be printed upon the sheel 8, the sheet being
shifted intermediate the first and second prini-~
ing operations, as described hereinabove, so that
the gross bill is printed in the upper line of dats
V on the body of the sheet 3 direcily above the
amount of the net bill.

The seventh, eighth and ninth type wheels 883
from the botiom, as viewed in Fig. 23, are uti-
lized to print the total consumption in kilowatt-
hours in the bottom line of data V, and the kilc-
watt-hours, first step, directly thereabove in the
second line of such data. The sensing hars 228,
Figs 7 and 8§, that are allocated to the groups of
card columns designated “Total units” and “First

step,” Fig. 60, conirel switches as §087 and 3835,
respectively, Fig. 5S. The movable contact of

each switch 388¢ is connected by a conductor 485
to the upper blade of a switch 4%8¢f that is in-
cluded in the series of switches 453, Figs. § and 42,
and the movable blade of the switch 3947 in the
same denomination is connected by a conducte
487 to the lower blade of the same switch 833
the stationary contacts of the switches 382¢ an
3087 (that iz, the contact strips as 2382, Figs. 8
and 11) heing permanently connected io the con-
ductor 477 as in the case of the other switches
389. The pins 465 in the pin bar 487 ozposite the
switches 488%f are positioned to cooperate with
the middle coniacts of these switches so thab
the middle and upper contacis are engaged dur-
ing the first printing cycle and the middle angd
lower contacts sre engaged during the second
printing cycle. The middle contact of each switch
48817 is connected by a conductor 43¢ to the wind-
ing of a salenoid as 388¢f that controls one of the
aforesaid type wheels for printing either ths to-
tal consumption in kilowati-hours or the kilo-
watt-hours, first step, denending upon which line
of variable data iz being printed, the other side
of the winding of such solenoid 38§¢f being con-
nected by a conductor 43§ to the line wire 383.

During the first cycle the swiiches 388f are in-
effective inasmuch as the lower coatacts of the
switches 483¢f are separated from the middle con-
tacts thereof during this cycle. However, closure
of a switch 388¢ extends circuit from the con-
ductor 477 through conductor 486, uppsr and
middle contacts of the connected switch £83%f,
conductor ¢88, winding of solenoid $88¢f and con-
ductor 483 to line wire 338. Solenoid $88{f there-
upon energizes (timing switch 415 being closed)
and arrests its type wheel 384 at substantially the
instant that the associated switch 388G¢ is closed
by its sensing bar 228, and thereby each of such
type wheels is positioned to print one of the
digits of the total number of kilowatt-hours in
the lower line upon the sheet S. During the sec-
ond cycle, the switches 388¢ are ineffective dus
to separation of the middle contacts from the
upper contacts of the switches 4824, and the
switches 308f are effective to energize the scle-
noids 35%%¢f in accordance with the number of
kilowatt-hours in the first rate step as renre-
sented in the card C, clesure of each switch 388F
extending circuit from the conductor 477 through
conductor 487, lower and middle countacis of
switch 458%f, and conductor 438 to the winding
of the sclenoid §88¢f to energize such solenoid for
selectively arresting its type wheel 383 in accord-
ance with the value of the digital eniry.

The scheme of electrical connections from the
switches 388, controlled by the sensing bars that
are allocated to the groups of card columns in
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which the present and preceding meter readings
are representied, to the solenoids 328 controlling
the type wheels 364 (the lower four wheels, Figure
23) from which these meaier readings are printed
upon the sheet S, as well as the principle of oper-
ation thereof, are identical with the circuits de-
seribed above in connection with the printing of
the total and first step kilowatt-hours, and hence
a datailed description and illustration of such
structure and circuit connections are not pre-
sented herein.

Fach of the sensing bars 225 allocated to the
card columns in which the district number is
represented conirols a switch 358d, the movable
contact of which is connected by a conductor 499
to the upper contact of the switch 458d. The
middie contact of this switch is connected by a
conductor £81 o the winding of a solenoid 398d
which conbrols positioning of one of the type
wheels for printing the district number, the other
side of this winding being connected by a con-
ductor 492 to the line wire 333, The lower con-
tact of each switch 658d is not utilized, for the
reason that the district number is printed only in
the lower line of data V on the sheet S, and the
space above this district number in the upper line
of data is left blank. To suppress printing from
the distriet number type wheels during the sec-
ond cycle, a switch 467d, included in the series of
switches 467, Fig. 6, is connected in circuit with
the winding of each solenoid 393d, one terminal
of each switch 8874 being connected to the con-
ductor 4317 by a conductor as 493, and the other
terminal of such switch being connected by a con-
ductor 424 to the conductor 481 which leads to
the winding of the corresponding solenoid 398d.
A cam 482d, which is identical with and is posi-
tioned on the shaft 452 in the sames manner as
is the cam 469 shown in Fig. 44, cooperates with
the switch 487d for maintaining this switch closed
throughout the second cycle. During the first
printing cycle, the hars 229, Fig. 8, for sensing the
district number in the card C close their switches
23004 at times in the cycle recresentative of the
digit senced. and as each switch 308d is closed,
it extends circuit from the conductor 417 through
a conductor 498, upper and middie contacts of its
switch 4528d and conducter 48! to the winding of
its solenoid 298d and thence by conductor 492 to
the line wire 2335. The solenoid 322d thereupon
energizes to arrest its type wheel in position to
dispiay the appropriate character at printing po-
sition. During initiaticn of the second cycle. each
cam 4§9d closes its switch 467d, thereby extend-
ing circuit frcm the conductor 477 through con-
ductors 492, 494 and £9¢ to the winding of sole-
noid 398d and causing the solenoid to energize
and lock its printing wheel in zero position. Clo-
sure cf the switches 388d in the course of the sens-
ing operation performed by the bars 229 in the
second printing cycle therefere has no effect upon
the solenoids 398, inasmuch as these solenoids re-
main energized throughout the course of the sec~
ond printing cycle to maintain their type wheels
in their zero positions.

If it were desired to print the district number
in the upper line of data V instead of in the lower
line of such data, Mg. 61, the movable contact of
each switch 3684 would he electrically connected
1o the lower contact of its switeh 458d rather than
to the upper contact of this switch and the cams
as 468d would he manually adjusted rotatably on
the shafts 482, 180° from their positions as shown
in Fig. 59, and into the positions as shown in Fig.
43, prior to any operation of the machine. Then
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the switches 467d would close at the initiation of
the first printing cycle and would remain closed
throughout this cycle to lock the type wheels in
their zero positions and thus suppress printing
therefrom, but would open in the second printing
cycle' to enable the switches 300d to selectively
control the solenoids 398d.

Printing of the ledger number on the sheet S is,
in the present instance, effected in a manner
identical with that described dbove in connection
with the printing of the district number and
hence a detailed description thereof is not in-
cluded - herein.

The printing of the rate number or designation
(C3 in the present example) on the sheet S is
controlled in the present instance by utilizing an
arrangement embodying two cams as 469r and
4697’ included in the series of cams 469, Figs. 6,
43 and 44, for each column of this designation.
The movable contact of each switch 3007 that is
under control of a sensing bar 228 allocated to the
group of card columns in which the rate number
is represented, is connected by a conductor as 4985
to one contact of a switch 4677 controlled by a cam
469r that is positioned on the shaft 452 as is the
cam 469 in Fig. 44 prior to commencement of the
first printing cycle so that the switch 461r re-
mains open during the first cycle and is closed
throughout the second cycle. 'The other contact
of the switch 4817 is connected by a conductor
486 to one side of the winding of a solenoid 3987
that controls the positioning of a type wheel 364
in the rate number group (fifth and sixth wheels
364 from the bottom, as viewed in Fig. 23), the
other side of the winding of this solenoid being
connected to the line wire 335. The cam 4697’ is
positioned on the shaft 452 with its high portion
rotated 180° away from the angular position oc-
cupied by the high portion of the cam 469r, and
hence the cam 4697’ maintains its switch 467r’
closed throughout the first printing cycle only.
The contacts of the switch 461r’ are connected by
conductors 497 and 498, respectively, to the con-
ductor 417 and to the winding of the solenoid
398r. Upon initiation of the first printing cycle,
the cams 4697’ close the switches 4677’ to ener-
gize the solenoids 388r to thereby lock the asso-
ciated type wheels in their zero positions to sup-
press printing from these wheels while the first
line of variable data V is being printed upon the
sheet as S, Fig. 61. Upon initiation of the second
printing cycle, the switches 4617 are opened and
the switches 487Tr are closed, thus placing the sole-
noids 3987 under the direct control of the switches
as 3007 beneath the sensing bars 229. Thus, the
type wheels under control of the solenoids 398r
are positioned to enable the rate number to be
printed in the second line of variable data V., in
a manner similar to that described hereinabove in
connection with the printing of other items upon
the sheet S.

It is believed to be apparent from the foregoing
that I have provided an arrangement such as is
schematically illustrated in Fig. 59 which is ca-
pable of operatively interconnecting the type
wheels 364 and the sensing bars 229, Figs. 7, 8,
22 and 23, in the desired manner, during each
cycle of operation of the printing apparatus.
While this arrangement constitules a preferred
embodiment for accomplishing the purposes here-
inabove set forth, it is obvious that changes may
be made in the circuit connections without de-
parting from the ambit of my invention. For
example, where printing is effected in only one
line of the sheet S and the portion of the other
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line aligned therewith is to be left blank, the ar-
rangement described hereinabove, including the
switches 458d operated by the pin bar 457 and
switches 46T7d controlled by the cams 48§9d, that
is utilized to govern the printing of the district
and ledger numbers, may be used interchangeably
with an arrangement such as thai embodying
the cams 468y and 4697’ and switches 4677 and
4877’ that governs the printing of the rate num-
ber, the necessary adjustments being made in
the positions of the various cams on the cam
shaft 452, as suggested hereinabove, to print the
items in one of the other of the lines of variable
data V. Likewise, the arrangement for print-
ing the greoss bill and net bill could be expedi-
tiously altered so that one item, such as the net
bill, -could be printed in two places on the top
line of data V and the other item, such as gross
hill, could be printed at one place in the bottom
line,

It may be desirable for some purposes to adapt
the machine for printing certain of the items re-
peatedly in a plurality of lines, particularly
where one complete line of data is printed on a
separable stub, and another line upon the hody
of the sheet. Where this is the case, the pins
465 opposite those switches 458 that are to con-
trol the printing of such items are adjusted to
their inoperative or retracted positions in the
pin bar 487, out of alignment with the middle
blades of these switches, and the cam-controlled
switches as 467 are not employed, that is, they
are rendered ineffective. When this has been
done, the middle and upper blades of the switches
458 will be in contact at all times, and the item
which was printed in the first cycle under con-
trol of such switches 458 and the associated sens-
ing bar switches 300 will again be printed in the
second cycle.

Proof printer

In the present machine, provision has been
made for keeping a permanent or office record
of certain of the items printed on each bill or
sheet S. For instance, referring to Fig. 61, it
may be desired to keep a list of the items of
total kilowatt-hours, net bill, and district and
ledger numbers, recorded in the bottom lines of
data V on the various sheets S. To this end, I
have provided an auxiliary proof printer in the
printing apparatus B, the unit affording this
printer being supported near the upper right-
hand corners of the side frames 155 and (56, as
viewed in Fig. 3, to the rear of the printing sta-
tion above the type wheels 364.

As shown in Pigs. 3, 4, 24 and 25, vertical side
plates 588 and 501 are secured near their lower
ends to the outer faces of the side frames 155
and 186, respeciively, and project upwardly a
substantial distance above these side frames. A
shaft 502 extends between and is journaled in
the plates 500 and 501 and a feed roller 583 is
fast on this shaft. A rod 504 extends between
and is secured to the side frames (55 and 156
near their rear edges and brackets 595, having
circular openings through which the rod 504 is
bassed, are secured to this rod by set screws, as
shown in Figs. 24 and 25. A box 586 is carried
by the brackets 565 and a roll of paper 507—R,
PFigs. 3 and 24, is contained in the box 506. A

» web 50T—W is led from the roll 507—R over an

upstanding front wall of the box 506 and around
the feed roller or platen 583 beneath an ink rib-
bon IRbD, this ribbon being intermittently ad-
vanced across the web in a step-by-step manner
in the course of operation of the apparatus by a
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conventional reversing ink ribbon advancing
means (not shown).

A flat bar 588 is supported by the side plaies
563 and 524 adjacent the platen 593 somewhat
to the rear of the ribbon IRD and has its wider
surface positicned radially with respect to the
placen 563, A flat strip 583 is secured o the
bar 552 in parallel relation therewith to define
an open slot therebetween through which the
web $87—W may pass. Projections 543 extend-
ing angularly from the front or lower edge of
the strip 589 aid to guide the leading edge of the
web 587T—W into this slot between the bar 508
and strip 888. As best shown in Fig. 28, cir-
cumferential grooves EBif are afforded in the
platen 503 and narrow strips 512, Fig. 24, secured
in the bar 883 so as to be flush with the upper
surface therecf, project downwardly into the
grooves 5l slightly below the paper-suppoiting
suriace of the platen §83, thus preventing the
leading edge of the web 581—W from being
caught by or carried past the lower edge of the
bar 588.

Levers generally designated 518 are rotatably
mounted on a shaft §i4 secured at its ends to tize
side plates 880 and §81{ below the platen 533, these
levers being provided at their uppsr ends with
arcuate axms 518 and 5i{6 which partially em-
brace the platen 533. Rollers E{71 are mounted
on the arms 545 which are disposed rearwardly
of “the platen 533 and springs as 518, anchored
by suitabie means to the side frames i385 and
{55, act upon the depending arms 819 of the
levers 513 to urge the rollers §17 against the web
807—W to thus press the web firmly aganst the
periphery of the platen 588 and thereby insure
frictional contact of the web and platen. The
arms 516 of the levers 513 abut a shaft 520 jour-
naled in the side plates 598 and 531, these arms
being received in a relieved portion of the shaift
528. One end of the shaft 528 is extended beyond
the side plate 58! and is formed to provide a
crank handle 521, Figs, 3, 4 gnd 25. When it 18
desired to release the web 53T—W from the grip
of the rollers 5{7 or to insert a new web, the crank
521 is manually rotated slightly to cause the ps-
riphery of the shaft 528 to bear against the arms
516, thereby rotating the levers 5{3 in such =
direction as to withdraw the rollers 5{7 from the
platen 533. A new web may then be inserted be-
tween the arms 5{5 and platen 583, and the han-
dle 521 is then rotated back into position in which
the relieved surface of the shaift 520 receives the
arms 516, thereby enabling the springs §i8 to
rock the levers 518 and thus cause the web to be
clamped by the rollers 5i7. A knob E82¢ is pre-
vided on the end of the shafi E82 ocutwardly of
the side plate 581 to enable the platen 833 to be
manually rotated for bringing the leading edge
of the web around the platen, the web being
guided by the arms 518 and 518, and beneath the
ink ribbon IRb and guide piece 319 into the slot
between the bars 538 and 588.

The platen 533 is advanced rotatively in a step-
by-step manner by a pawl and ratchet mecha-
nism including a pawl 522 pivotally mounted on
one arm of a bell crank, generally designated 523,
Fig. 24, that is rotatably mounted on the shait
502 adjacent the side plate 593, the pawl 622
being vertically aligned at one end thereof with
a ratchet 524, Fig. 25, secured to the shaft §87.
A spring 825 yieldingly connects one end of the
pawl 522 with the bell crank 523 and tends to
urge this end of the pawl into engagement with
the teeth of the ratchet 524, However, when the
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kell crank 523 is moved to its extreme clockwise
or normal positicn, shown in Fig, 24, by means
to be described presently, the other end of the
pawl 522 bears against a pin 528 fixed to the side
plate 5G9, and the pawl 522 is rocked about iis
pivot on the arm of the bell crank 523 and is
thereby prevented from engaging the ratchet 524.
The other arm of the bell crank 523 is connected
by a link 527 to an arm 528 of a lever, generally
designated 528, mounted on a rock shaft 530 car-
ried by the side frames 185 and 156. Another
arm 521 of the lever 528 is connected by the link
§32, Figs. 3, 22, 24 and 40, to one end of a lever
533 pivotally mounted at 524 on the inner face

; of the side frame 153 (see also Fig. 5). The other

end of the lever 523 carries a roller 325, and a
spring 535 acting on the link 522 and lever 533
urges the roller 535 against the periphery of the
cam 537 on the cam shaft 166, The cam 537 is
circular throughout the greater portion of its pe-
riphery but is provided with a relief comprising
a sharp drop 538, a circular dwell 535 and a rise
549 intermediate the dwell 539 and the periphery
of cam 537,

In the course of rotation of the cam shaft {80,
the rolier 533 rides down into the rel'ef in the
cam 537, and the spring 535 thereupon pulls the
link 532 downwardly, thereby rocking the lever
529 and shaft 538 clockwise, as viewed in Fig. 24,
and pushing the link 5i7 to the right to thereby
rock the bell crank 5238 associated with the platen
593 counterclockwise. As the pivot point of the
pawl 522 is thus displaced relative to the stop pin
526, the spring 525 becomes effective to urge the
nose of the pawl toward the ratchet 524, and con-
tinued counterclockwise rocking movement of the
kell crank 5%3 causes the pawl 522 to engage the
next rearward tooth of the ratchet 524, When
the rolier 835 rides out of the relief in the cam
537, Fig. 40, and onto the circular periphery of
this cam, the link 532 is pushed upwardly to
thereby pull the link 527 to the leit as viewed
in Fig. 24, and rock the bell crank 523 and pawl
522 clockwise as geen in this view. The pawl

5 322 thereupon gdvances the platen 593 substan-

tially in the amount of one tooth of the ratchet
528, A roller 841 carried by a spring-urged lever
542 acts upon the teeth of the ratchet 524 to in-
sure a full step of movement of the platen 503,
The pawl 322 is disengaged frem the ratchet
wheel 524, upon engaging the pin 526, toward the
completion of such advancing movement of the
platen 582, so that the platen may thereafter be
manually rotated in either direction if the need
This arrangement also insures
that the pawl 822 will remain disengaged from
the ratchet teeth 524 until it has been retracted
one tooth at the initiation of the next succeed-
ing web feeding operation, and hence there is nio
tendency for the pawl 522 to drag the raichet
wheel 524 and platen 563 in a reverse direction
before feeding movement is initiated.

It will be understood that, if desired, the mech-
anism for advancing the web 587-—W may also
be utilized to actuate the ribbon feeding means
(not shown), so that the ribbon IRD will be ad-
vanced in a step-by-step manner concurrently
with the web.

Intermediate the successive proef web feeding
operations, impressions of the items of total kilo-
watt~hours, net bill and district-ledger numbers
are made upon the web 581—W from type bars
generally designated 543, Figs. 3, 4, 22, 24 and 25,
which are normally supported diagonally and in
raised position, with their type characters 544
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above the platen 503 and ink ribbon IRb, by a
tie rod 545 secured at its ends to arms as 546 of
the levers 529, Figs. 24 and 25, that are mounted
on the rock shaft 530. The lower ends of tlie
type bars 543 are passed through slots in a comb
5471 extending between the side frames 155 and
§56 to be partially supported and guided thereby,
and a similar comb 548 having downwardly open-
ing slots, Figs. 24 and 25, is secured to the side
plates 500 and 50f, and receives the upper ends
of the type bars 543. The lower ends of the type
bars 543 of the proof printer are in spaced rela-
tion and respectively aligned with those type
wheels 364 of the variable printer which print
the aforesaid items of total kilowatt-hours, net
bill and district-ledger number,

As shown in detail in Fig. 22A, each type wheel
364 has gear teeth 549 formed in the rearwardly
disposed portion of its periphery, and the ad-
jacent edge of the alignment type bar 543 hags a
rack 550 formed therein, Fig. 22. A series of
pinions 551 is rotatably mounted on a shaft 552
journaled in the side frames {55 and 156 inter-
mediate the type wheels 364 and the type bars
543, each pinion 551 meshing with the gear teeth
549 of a type wheel 364 and the rack 559 of a
type bar 543, thereby affording a geared inter-
connection between the type wheels and type
bars. Springs 553 are fastened to the type bars
543 above the supporting rod 545 and are an-
chored in rods 554 extending between the side
frames 155 and 156, these springs tending to
rock the type bars 543 about the rod 545 to urge
the rack teeth 550 into engagement with the
teeth of the pinions 551. A roller 555 is carried
by the side frames 155 and 156 near the comb 547
in position to further support the type bars 543
at points on the lower edges thereof Iying in the
radii extended from the centers of the pinions
8651 perpendicularly of the type bars 543.

As the type wheels 364 of the variable printer
are selectively positioned to enable a line of va-
riable data V, Fig. 61, to be printed therefrom
onto a sheet as S, the movements of these type
wheels are transmitted by the pinions 55{ to the
type bars 543 to move these type bars longitudi-
nally into positions whereat selected of the type
characters 544 are positioned substantially radi-
ally of the platen 593, and above ink ribbon IRD,
in accordance with the settings of the type wheels
364, to thus enable a corresponding line of cer-
tain of the items of variable data, as aforesaid, to
be printed upon the web 507T—W. As in the case
of the data printed upon the sheets S, it is un-
desirable that zeros be printed by the type bars
543 above the highest order in which a signifi-
cant digit appears in any of the itemgs of data
printed upon the web 507—W, and to this end
suitable zero suppressing mechanism has been
provided.

Each type bar 543 has a lug 556 formed in one
face thereof and when the type bars 543 are in
their lowermost or zero positions as indicated
in Pig. 24, the lugs 556 are engaged by hooks 551
formed in levers, generally designated 558, that
are pivotally mounted on a stationary shaft 559,
Pigs. 24 and 25, carried by the side plates 509

. and 501 above the type bars 543, springs 560 an-
chored in a suitable manner to the side plates 500
and 501 acting upon arms 561 of the levers 558
to urge the hooks 557 into engagement with the
lugs 556. Other arms 562 of the levers 558 ex-
tend parallel with the type bars 543 along the
upper edge thereof and each arm 562 carries a
roller 563 that rests upon the upper edge of its
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type bar 543. A cam 564 is formed in the uppet
edge of each type bar 543, and if the type bar is
moved away from its zero position shown in Fig.
24, the cam 564 engages the roller 562 and lifts
the arm 562 of the lever 558 to thereby swing
the hook 557 to a posiltion in which it is ineffec-
tive to engage the lug 556. However, if a par-
ticular type bar 543 remains in its zero position,
the cam 564 is ineffective and the hook $57 re-
mains engaged with its lug 556. A lug 565 on
the arm 561 of each lever 558 extends laterally
and overlaps the arm 561 of the lever 558 in the
next lower order in that particular group of type

‘bars 543, as is shown in Fig. 25. Hence, if a

type bar 543 in, say, the hundreds order, is moved
away from its zero position, its lever 558 is
rocked by the cam 564 and the lug 565 of this
lever depresses the arm 561 of the lever 558 for
the type bar in the next lower or tens order, and
this in turn effects depression of the arm 56{
of the lever 558 for the type bar in the units
order. Thus, all of the hooks 567 in the hun-
dreds, tens and units orders are swung away from
their lugs 556, but if no significant digit is set
up in the thousands order, the lug 556 on the
thousands type bar 543 in that group is still en-
gaged by its hook 557,

When printing is to be effected from the type
bars 543, the tie rod 545 carried by the levers 529
is lowered, this occurring concurrently with the
retraction of the pawl 522 of the proof web feed-
ing means rearwardly to engage the next suc-
ceeding tooth of the ratchet 524, since the tie
rod 545 is carried by the levers 529 which actuate
the web feeding mechanism. Inasmuch as the
cam 537 is provided with the sharp drop 538, the
levers 529, Figs, 24 and 25, are rocked suddenly
to effect a rapid withdrawal of the rod 545 from
the type bars 543 when a proof printing opera-
tion is to be effected. The springs 553 there-
upon act upon those type bars 543 which are not
latched by the zero-suppressing levers 558 to
snap these type bars sharply downwardly and
cause the selected type characters 544 to strike
the ribbon IRb and effect an imprint upon the
web 501—W. Downward movement of the type
bars 543 is in the nature of a pivotal movement
about the roller 555, the rack teeth 550 of each
type bar 543 rolling slightly over the teeth of the
pinion 55f meshed therewith during such move-
ment. When the roller 535, Fig. 40, rides back
up onto the circular periphery of the cam 537 and
the link 532, Figs. 40 and 24, is pushed upwardly,
the tie rod 545 is elevated and raises the type
bars 543 to their upper inoperative positions.
Concurrently with this restoration of the type
bars 543, the link 547 is actuated to advance the
feed pawl 522 and step the platen 503 around for
disposing the next blank line of the web 537—W
in printing position.

It has been mentioned hereinabove that in the
present construction none of the items of variable
data V printed in the upper line of such data upon
the sheet S, Fig. 61, is to be printed upon the
proof web 50T1—W. It is, therefore, essential
that the type bars 543 be prevented from making
an impression upon the web 507—W during every
second printing cycle. To this end, a dog 56§,
Fig. 3, is remotely attached to one end of the
shaft 530, Fig. 24, which projects beyond the side
frame 196, and gz latech 567 is pivotally mounted
on the frame 156 in position to cooperate with the
dog 566. A spring 568 tends to urge the latch
567 into engagement with the dog 566, but g link
569, pivotally connected at one end to the arm
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438 included in the line shifter mechanism and
having a pin-and-slot connection with the latch
581, maintains the paris 566 and 567 disengaged
at all times except when the arms as £39 have
been rocked counterclockwise as viewed in Fig. 3
to shift the guide strips 388 and thus bring the
top line in which the dats V are printed on the
sheet S, Fig. 61, beneath the platens 361. There-
fore, when the bottom line of data V is being
printed, the arms as 43§ are in their extreme
clockwise positions and the link 568 renders the
latch 867 ineffective as just described, to enable
the roller 835, Fig. 40, to descend into the relief
in the cam 831, when a proof printing operation
is to be effected. Link 522 thereupon rccks the
shaft 528 and this causes the tie rod 545, Fig. 24,
to be lowered for enabling the type bars 543 to be
pulled downwardly against the ink ribbon IRD
and welb 337—W during the first printing cycle.

However, during the second printing cycle,
when the sheet S ig shifted transversely to bring
the upper variable data line beneath the platens
881, the link 588 moves to the left as viewed in
Fig. 3, and the latch &7 is urged by the spring
568 into engagement with the dog 386 to there-
by lock the shaft 838 against movement. There-
after, when the drop 838 in the cam 8587, Fig. 40,
moves past the reller 585, there will be no effect
upon the rock shaft 538, the roller 535 being held
out of engagement with the relief portion of the
cam 831. The levers 528, and tie rod 545, Figs.
24 and 25, secured to the rock shaft 538 are thus
held stationary during the second printing cycle
inasmuch as the shaft 530 will be locked against
cleckwise rocking movement. The type bars 543
are, therefore, prevented from moving trans-
versely, even though they are shill free to move
longitudinally in accordance with the ssttings of
the connected fype wheels 364, and hence, no
proof printing operation is effected in the second
cycle. Likewise, the mechanism for feeding the
web 587—W is inoperative during this cycle inas-
much as it is operated from the levers 522 which
are also held stationary at this time. Restora-
tion of the line shifter mechanism at the con-
clusion of the second printing cycle causes the
link 56% to move to the right as viewed in Fig. 8,
to disengage the laich BS7 from the dog §88 and
thus place the proof printer under the sole con-
trol of the cam 837, Fig. 40, during the first cycle
of the next succeeding printing operation.

Accumulator

In vhe present machine, provision has been
made for keeping a tofal of certain of the items
of variable data printed by the type wheels 384
and type bars 542, and specifically, the net hil
amounts and total kilowatt-hours of consumption
that are printed in the bottom line of data V
upon each sheet S, Fig, 61, are accumulated in
the present instance. In the same cycle in which
these items are printed, namely, the fivst print-
ing cycle, an entry of the net bill amount and
total kilowatt-hours consumption is effected into
an accumulating mechanism, now to be descriked,
this being done in the manner which will he pres-
ensly described. '

Hach type wheel 368 has gear teeth 578 formed
in the bottom portion of ifs periphery as shown
in Pigs. 22 and 22A. Comb bars 572, Figs. 5 and
22, are attached at their ends to the side frames
185 and 168 helow the level of the gear teeth 5i8,
and horizontal slides 811 arve positioned in the
slots in the comb bars §7% in vertical alignment
with the type wheels 384 from which the gmounts
of the net bill and total kilowatt-hours consump-
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tion are printed. Other slides 5718, Fig. 5, simi-
lar in construction and mounting to the slides
571, are positioned in other of the slots in the
comb bars 872, beneath the type wheels 64 from
which the district and ledger numbers are print-
ed. The slides ETi are operatively associated
with the accumulator devices but the slides 5118
are not so associzted. The only fuaction of the
slides E7i8 is to enakle the type wheels in the dis-
trict and ledger number groups to be locked in
thelr zero positions under certain circumstances,
ags will be described under the heading “Total
taking.”

The slides 57f and 5718 are supporied for lon-
gitudingl movement by individual rollers 513 dis-
posed in longituding] slots 574 in the slides, Figs.
22, 28 and 29, these rollers being rotatably
mounted on shafts 575 fixedly mounied in brack-
cts U8 gecured to the comb bars 572, A rack 5§17
is formed in tha upver edge of each slide 571 and
3713, and the gear teeth 5718 of each of the type
wheels 364 in the net bill, total kilowatt-hour,
angd district and ledger numbers groups respec-
tively mesh with the rack teeth 877 of the aligned
slide 571 or 8743, As each type whee] 864 that is
geared to a slide 571 and 57tS3 is rotated to dis-
play the selected type character £65 in printing
position and is thereaiter restorad, the connected
slide 57! or 5718 is reciprocated longitudinally to
and from its nermal position shown in Fig. 22,
the displacement of each slide 511 or 5718 being
proportionate to the numerical value of the digit
se} up in printing position on the type wheel 364.

In the present construction, provision is made
for printing a net bill extending into not more
than four orders of significant digits ($99.99 or
less), and kilowatt hour consumption quantities
¢f not more than three orders (999 or less), mak-
ing a total of seven type wheels 384 which are
instrumental in printing these quantities upon
the sheets 8. However, it will be noted in Fig, 5
that eleven of the slides §71 are provided, inas-
much as there are two extra wheels 364a, Fig. 5,
that are not equipped with type characters 366
in each of the net bill and kilowatt hour groups.
No platens are provided above these special
wheels 384¢ so that no impressions are made
therefrom. However, the wheels 364¢ are inter-
connected with type bars as 543, Figs. 22 and 24,
by pinions as 38! so that they may control posi-
tioning of these type bars under certain circum-
stences, as will be explained subsequently under
the heading “Total taking.” In ordinary opera-
tions, however, the glides §7{ meshing with the
special wheels 368a are held stationary by pawls
§78, Fig. 22, mounted on a rock shaft 578 jour-
naled in the side frames 135 and 15€, these pawls
being seated in notches 583 afforded in the slides
g7f, and being disengaged therefrom only during
total taking operations, as will be described here-
inafter.

A rock shaft $&f, Figs. 5, 26 to 30, inclusive,
and 31, is journaled in the side frames {55 and
i5% a considerable distance below the type wheels
384 and is passed through bearings £82 formed
in the lower portions of vertical side plates 583
and 8832 which support the accumulator assem-
bly. A tie rod £84 carried by the side frames {55
and 156 passes through other openings in the
side plates 583 and 5%2¢ near the tops thereof
so that the plates §83 and §883¢ are thus firmly
supporied against rotative movement. Elongated
openings or slots 888 are formed in the plates
583 and 888a near their top edges and a shaft

assembly generally designated 530, Figs. 28 and
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29, is journaled in these openings s0 as to be
vertically movable therein. The assembly 586
includes a central rod 5817 that is threaded at each
end. A number of spacing collars §88, Fig. 29, are
mounted on the rod 587 between end spacers 5889.
The two end spacing collars 588 have bosses abut-
ting the end spacers 589, and plates 580, Figs. 29
and 30, are hung from these bosses. Suitable
bosses are formed in the other spacing collars 588
to afford bearings for a series of accumulator
pinions 591, Figs. 26 to 29, inclusive, that are re-
spectively aligned vertically with only the slides
571 in the bill amount and kilowatt-hour con-
sumption groups. Outer spacing sleeves 5§92 are
disposed on the rod 581 adjacent the spacers 589,
and washers 598 having diameters larger than
the widths of the slots 585 are positioned next
to the spacing sleeves 592 and adjacent the outer
faces of the plates 583 and 583a. Nuts 594 are
screwed onto the ends of the rod 581 into tight
engagement with the washers 593, thereby hold-~
ing the parts of the shaft assembly 586 in place,
there being sufficient clearance between the wash-
ers 693 and the side place 583 and 583a to enable
the shaft assembly 586 to slide freely up or down
within the openings 585 in these plates. There
is enough friction afforded in the bearings of the
pinions 591, when the nuts 594 have been tight-
ened, to prevent these pinions from being dis-

placed rotatively except when they are positively

driven in the manner described hereinafter.

A second shaft assembly generally designated
595, Figs. 28 and 29, is mounted between the side
plates 583 and 583a directly beneath the shaft
assembly 586,
includes a series of spacing collars 586 that are
of substantially the same shapes as are the spac-
ing collars 588 in the shaft assembly 586, and
which are mounted upon a rod 597 that extends
between and is removably secured to the side
plates 583 and 583a. End spacers §98 mounted
on the rod 597 adjacent the inner faces of the
side plates 583 and 583a maintain the outermost
of the spacing collars 596 in spaced relation to
the side plates, the bosses of these spacing col-
lars abutting the end spacers 598 to afford bear-
ings for rockers 599, Figs. 26 to 30, inclusive, that
are thus positioned beneath the sleeves 592 in the
shaft assembly 586. The upper portions of the
rockers 598 are provided with cam surfaces 600,
Pigs. 26 and 30, which are adapted to cooperate
with the sleeves §92. Springs 605 are extended
between the rods 587 and 597 and are normally
effective to urge the shaft assembly 586, Figs, 28
and 29, into its lowermost position in which the
sleeves 592 are seated in the bottoms of the slots
585, Fig. 30, in the side plates 583 and 583a, the
cam surfaces 600 of the rockers §99 being then
positioned to one side of the sleeves 592, The
portions of the rockers 599 extending below the
rod 597 carry rollers 602 that are received in bi-
furcants 603 formed in the upper edges of rock
arms 604 which are secured to the rock shaft
881 adjacent the inwardly facing ends of the
bearings 582 in the side plates 583 and 583a.

The rock shaft 581 extends beyond the outer
face of the side frame 156, and a bell crank 606,
Figs. 3, 26 and 37, is rotatably mounted thereon.
One arm 6067 of the bell crank 606 is connected
by a link 608 to one end of a lever 609 which is
pivoted at its other end to the frame 156. A roller
610 is rotatably mounted on one face of the lever
609 at the middle thereof, and a spring 611, Figs.
3 and 26, acting upon the lever 609, urges the
roller 610 against the periphery of a cam 612

This second shaft assembly 595 :

10

15

20

25

40

45

50

60

65

70

75

66

mounted in fixed relation on the sleeve 217, Figs.
5 and 6, that is slidably but non-rotatably mount-
ed on the cam shaft 168, the sleeve 211 being nor-
mally positioned as shown in Pig. 6, to enable the
cam 612 to cooperate with the roller 610. During
approximately the first half of each normal cycle
of rotation of the cam shaft 168, the roller 60
rides on a relieved circular part of the cam 612,
but during the latter half of the cycle, the roller
#18 is on the high portion of the cam 8§12 and the
1zver 689 is moved to advance the bell crank 606,
Fig. 37, counterclockwise. A rock arm 615, Figs.
5, 37 and 38, is secured to the shaft 581 adjacent
the inner face of the side frame 156 and carries
a pin 616 which serves as a pivot for a short lever
§{1 having a notch 6i8 formed in one edge there-
of. A spring €19 extended between one end of
the lever 8171 and the arm 607 of the bell crank
686 tends to swing the lever 617 about its pivot
616 to cause a lug 6i4 carried by the arm 613 of
the bell crank 658 (which lug extends inwardly
of the side frame (56 through a suitable opening
therein) to be seated in the notch 618, in which
position the lug 614 is firmly held between one
end of the notch 618 and the free end of the rock
arm 615,

During approximately the first half of the first
printing cycle, the type wheels 364 are selectively
positioned under confrel of the sensing bars 229,
as has been described hereinabove, and concur-
rently therewith the slides 5§71, Fig. 22, are posi-
tioned in accordance with the settings of their
connected type wheels 364. It has been noted
that the roller 610 of the lever 609, Fig. 26, rides
on the lower portion of the cam 612 during this
first half cycle. Hence, the bell crank 606 cccu-
pies its extreme clockwise position as viewed in
Fig. 37 and the lug 614 on this bell crank bears
against the rock arm 6{5 to maintain the rock
shaft 581, and its connected arms 604, Figs, 28,
29 and 30, in their extreme clockwise positions, as
viewed in these figures. 'The rockers 599 are held
in their counterclockwise positions, in which the
cam surfaces 8§00 thereof are ineffective, and
therefore the shaft assembly 586 remains in its
lowermost position, the sleeves 592 resting in the
bottoms of the vertical slots 585. TUnder these
circumstances the accumulator pinions 591 are
out of engagement with the racks 691 of the slides
571, as shown in Fig. 26.

Shortly prior to initiation of restoring move-
ment of the type wheels 364 and slides 571, the
roller 618 rides up cnto the high portion of the
cam 6{2 and the bell crank 606 is thereby swung
counterclockwise, as viewed in Fig. 37, pulling
the lever §{7 and its connected arm 615 to the
left, rocking the shaft 581 and arms 604 counter-
clockwise and the rockers 589 clockwise, as viewed
in Fig. 30. The cam surfaces 600 thereupon bear
against the sleeves 592 and urge the shaft assem-
bly 586 upwardly in the slets 585, causing the
pinions 591 to be raised and meshed with the
racks 88f. The type wheels 364 are subsequently
restored to their zero positions and in so doing,
move the slides 571 to the right as viewed in
Figs. 22 and 26 so that the accumulator pinions
591 are rotated clockwise in amounts propor-
tionate to the numerical settings of the type
wheels 364 with which they are vertically aligned.
At the conclusion of the first printing cycle, the
roller 610 on the lever 609 again drops into the
relief in the cam 612 and the intermediate mech-
anism thereon is operated to restore the accu-
mulator pinions %91 to their lowermost posi-
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tions out of engagement with the slides 574, It
will ke noted in Fig. 30 that the depending plates
588 inciuded in the shaft assembly §85 have bifur-
cations 629 at their lower ends which receive the
kossss of the spacing collars 588 of the shaft as-
sembly positioned therebelow, and hence, the
plates 583 are free to move up or down with the
shait assembly B88 and are guided in such ver-
tleal movement by the aforesaid bosses.

It will be recalled that only the slides $7{ in the
hill amount and kilowatt hour groups have ac-
cumulator pinions 521 associated therewith. The
glides B71S in the district-ledger number group,
therefore, are gperated idly during the above de-
seribed entry-efecting operations, the functions
of these latter slides being explained in the de-
scription of the total taking operation.

During the first half of the second printing
cycle, the roller 618, Fig. 26, rides on the low por-

tion of the cam §12, and the bell crank 883 remains

in its extreme clockwise position, as shown in Fig.
37, to maintain the accumulator pinions 581 out of
mesh with the racks 681 in the slides 571. A pin
821 projects upwardly from the lever &17 to one
side of the pivot 618 in lateral alignment with a
roller 822 carried by an arm 623 rotatably mounted
on the outer end of the tie rod 584, Figs. 5, 37 and
38. A link 624 connects the arm §23 with the
rock arm 489 included in the line shifting mecha-

nism, as shown in Figs. 3 and 5. During substan- »

tially all of the first printing cycle, the arm 823
is maintained out of engagement with the pin
82{. However, in the second printing cycle, when
the rock arm 439 has been shifted to bring the

second variable data line on the sheet S beneath s

the platens 861, the rock arm 488 shifis the link
24 and arm 623 to the left, Fig. 37, and causes
the roller 622 to bear against the pin 621, swing-
ing the lever §!7T counterclockwise and withdraw-
ing it from engagement with the lug ¢4, thereby
uncoupling the bell crank 6§05 from the rock arm
§15. Then, in the latter half of the second cycle
when the roller 640 rides onto the high part of the
cam 82, the bell crank 886 swings idly counter-
clockwise, I'ig. 37, and the rock shaft 581 remains
stationary to thereby maintain the accumu-
Jator pinions 581 out of engagement with the
racks 69 during the restoring movement of the
slides 57!{. ZIience, during the second printing
cycle, no items are entered into the accumulator.

After the sheet S is advanced away from print-
ing position heneath the platen 361, the line shift-
ing mechanism is restored to its bottom line posi-
tion and as an incident to this, the arm 623 is
swung to retract the roller 6§22 from engagement
with the pin 821, enabling the spring 6§18 to swing
the lever €47 back into engagement with the lug
8§14, Then, as the roller 610 returns to the re-
lieved portion of the cam 612, the arm 613 of the
bell crank 886 moves to the right to bear against
the end of the rock arm 815 on the shaft 68i,
whereupon the spring 619 elevates the lever &i7
slightly to seat the lug 614 in the notch 68,
‘When the lug 614 bears against the ends of the
rock arm 8§15 in its clockwise restoring movement,
further lateral relative movement of the arm 643
and lever §!7 ceases inasmuch as the lever &7
ig connected to the arm 615 which is moved to the
right along with the arm 613. Because of this ar-
rangement g very close fit may be had between the
lug €{4 and the left end of the notch 8!8 since
the lug 814 cannot ride past the end of the notch
818 beyond the point at which such close fit is
afforded. If the lug 614 did not bear against the
arm 615, and the notch 618 alone were relied
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upon to couple the lug 614 to the lever §171, a much
looser fit between the lug and the notch would be
necessary to insure proper seating of the lug, and
this would give rise to undesirable play between
the parts.

In the course of effecting an entry into the ac-
cumulator pinions in the manner described above,
it may be necessary to effect a carry-over from
a, lower order to a higher order as is well under-
stood in the art, and means for effecting this are
provided in the accumulator apparatus.

A number of gear segments 625, Figs. 27 and 29,
are rotatably mounted on the bosses of the spacing
collars 536 of the shaft assembly 585, each in ver-
tical alignment with a respective one of the ac-
cumulator pinicns 594, When the shaft assembly
588 is in its lowermost pesition, the pinions 584
mesh with the teeth of the gear segments 6285,
but when the pinions 591 are raised to be meshed
with the racks 681, they move out of mesh with
the gear segments 625, Each gear segment 625
has an arm 6286 extending laterally therefrom that
is acted upon by a spring 627 anchored on a rod
523 extending between and secured to the side
plates 583 and 583a. The springs 627 tend to
urge the gear segments 625 counterclockwise, as
viewed in Fig. 27, to thereby advance the pinions
521 clockwise, but such movement of the gear
segments 628 is restrained by latches 829 rotatably
mounted on a shaft 630 carried by the side plates
583 and 583a, these latches having shoulders 631
that ccoperate with lugs 632 on the arms 625 of
the gear segments €25, springs 633 anchored in a
rod 634 carried by the plates 533 and 582a serv-
ing to urge the laiches 629 into positions whereat
they are effective to restrain movement of the
segments 625. Each latch 625 has an upstand-
ing arm that abuts an eye 835 formed in an
aligned pawl 638 that is pivotally mounted on 2
rod §37 carried by the vertically movable plates
598 of the shaft assembly 588. A pin 638 carried
by the plates 582 passes through the eyes 635 of
the pawls 636 and limits movement of these pawls
and the latches 629 under the influence of the
springs 633.

Insofar as the carry-over arrangement is con-
cerned, it should be noted that each accumulator
pinion 91 is, in the present instance, provided
with twenty teeth. Two of these teeth, 6§39 and
638¢, situated diametrically opposite from each
other on each pinion 591, are thickened to afford
lugs on the face of the pinion. The pawls 636
are positicned on the rod 637 in alignment with
the thickened portions of the teeth 39 and 633%q

5 but out of alighment with the remaining teeth of

the respective pinions 531, there being one pawl
836 for each such pinion. Each pawlhasanose 64%
that is positioned in the path of the movement
of the teeth 639 and 63%a when the eyes 635 of
these pawls bear against the pin 6§38 under the
infiuence of the springs 633 acting upon the
latches 629. The noses 648 are so shaped that
when a thick tooth 639 or 639 of a pinion 591
engages the nose 649 in the course of rotative
movement of the pinion 531 during an entry-
effecting operation therein, the pawl 636 is
cammed out of the path of the tooth 639 or 639%a,
thereby tripping the latch 629 and releasing the
shoulder 631 thereon from engagement with the
lug §32 in the arm 626 of the associated gear seg-
ment §25, and thereby conditioning this segment
to effect a carry-over entry into the next higher
order accumulator pinion 581 in a manner which
will be subsequently explained.

Referring to Figs. 28 and 29, a rocker 641 is
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rotatably mounted on the bosses of two of the
spacing collars 598 outside of the plates 590, this
rocker having upwardly extending arms 642 and
643, Figs. 26 and 27, positioned intermediate the
plates 590 and the rocker arms 591, A pin 644,
screw-threaded at one end to the rocker arm
642, passes through enlarged openings 645, Fig. 30,
in the plates 590 and 646, Fig. 27, in the gear seg-
ments 625 and thereafter extends through an
opening in the other rocker arm 643 sized to pro-
vide a close fit of the pin 644 therein. The pin
644 also extends through an enlarged opening
6417, Figs. 29 and 30, in the side plate 583a.

A spring 648, Fig. 27, anchored on a pin 549,
secured to the side plate 583, is attached to the
rocker 641 and tends to urge the rocker arms
640 and 642 counterclockwise, as viewed in Figs.
26 and 30, until the pin 644 carried thereby is
arrested by engagement with an edge of the open-
ing 6471 in the side plate 583a, Figs. 29 and. 30.
The rocker arm 642 has a lug 650 thereon, Fig.
26, and a latch 65!, pivotally mounted on the
shaft 630, is arranged to cooperate with the lug
650 to restrain movement of the rocker 64! un-
der influence of the spring 648, When the shait
assembly 586 is in its lower position, however,
& pin 652, Fig. 26, carried by the adjacent de-
pending plate 590, prevents the latch 65f from
being pivoted by its retaining spring 653 into
engagement with the lug 650.

A typical carry-over operation is effected in
the following manner, reference being particu-
larly made to Figs. 31 to 36, inclusive. It will be
understood that the gear segment 625 shown in
these views cooperates with the pinion 591 in
the next order above that in which the pinion
891 shown in these views is situated. The carry-
over operation is described as entailing an initial
entry of 9 on the illustrated accumulator pinion
591 and subsequent entry of 2, the carry-over
operation being performed as an incident to the
entry of the digit 2. To facilitate explanation of
these operations, the accumulator slide 511 above
the pinion 581 has been shown with a reference
arrow RA thereon that cooperates with a fixed
scale, this arrangement illustrating the displace-
ment of the slide 571 from its normal zero posi-
tion in terms of the digital entry to be effected
onto the pinion 591 for the purposes of this de-
scription,

At the initiation of the first printing cycle, the
parts are in the positions shown in Fig. 26, the
shaft assembly 586 including the pinions 581
resting on the bottoms of the slots 585 in the
side plates 583 and 583a so that the pinions 591
are disengaged from the racks 601 in the slides
571 thereabove. The latch 651 is prevented from
engaging the lugs 650 on the rocker arm 642 by
the pin 652 in the adjacent depending plate 590
of the shaft assembly 586, and hence, the rccker
641 occupies its extreme counterclockwise posi-
tion, as viewed in Fig. 26, where the pin 644 car-
ried thereby rests against the edge of the open-
ings 641, Figs. 29 and 30, in the side plate 583a.
The parts remain in these positions during the
first half of the printing cycle, while the roller
610" of the lever 608 is riding on the low portion
of the cam 612. In this interval, the type bars
364, Fig. 22, are selectively positioned for print-
ing the bottom line of variable data V on the
sheet S, Fig. 61. Assuming that the digit set up
on the type wheel 364 geared to the slide §Ti,
Fig, 31, is 9, the slide 511 is displaced from its
initial position, in which position the arrow RA
is .aligned with, “0” on. the.scale, through nine
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digital positions until the arrow RA is opposite
the numeral “9” on the scale, the pinion 591 re-
maining out of engagement with the rack 60{
while this displacement of the slide 571 is being
effected.

Prior to the initiation of the restoring move-
ments of type wheel 364 and slide 571, a lobe
6f2¢ on the cam 612, Fig. 26, comes under the
roller 610, swinging the lever 609 and bell crank
606 to rock the shaft 58! and rock arms 6§04
counterclockwise, as viewed in Fig. 31. This
causes the rock arms 599 to be swung clockwise
to thereby elevate the shaft assembly 586 and
bring the pinions as 591 into mesh with the racks
as 601, The plates 590 are raised with the shaft
assembly 586 to thereby retract the pin 652 from
the latch 651. As shown in Fig. 30, the pin 644,
carried by the rocker arms 643 and 642, projects
into the path of movement of the rocker 599 ad-
jacent the side plate 583a. Engagement of the
lobe 612a on the cam 612 with the roller 610, Fig.
26, insures that the rocker 599 will displace the-
pin 644 and rocker 641, of which the arms 640
and 642 are a part, suffiicently to enable the latch

.651 to hook the lug 650 and maintain the rocker

641 in its extreme clockwise position, as viewed
in Pig. 31. .

As the lobe 612¢ passes from beneath the roller
810, this roller drops slightly to cause a slight re-
traction of the rockers 599 counterclockwise, as
shown in Fig. 32, to afford a small clearance be-
tween the rocker 599 and the pin 644 and lug 650.
The roller 610, however, remains on the high cir-
cular portion of the cam 612 for the greater vart
of the second half of the first printing cycle,
thereby maintaining the pinions as 591 in engage-
ment with their racks as 601, Tt will also be noted
in Fig. 32 that there is a slight clearance be-
tween the pin 644 and the edge of the opening
648 in the gear segment 625. As shown in Fig.
32, the slide 571 has been restored tc -the right
back to its zero position, and in the course of this
restoring movement, the pinion 581 engaged
therewith is advanced clockwise nine digital po-
sitions, which is to say, nine teeth. Assuming
that the pinion 591 originally stood in a position
indicative of zero, as shown in Fig. 31, the afore-
said rotation of the pinion 591 through nine dig-
ital positions brings the thick tooth 639 into a
position adjacent the nose 640 of the aligned
pawl 636 where it is in position to cooperate with
a cam edge on this nose. However, inasmuch as
there is no carry-over entailed in adding nine to
zero, the movement of the pinion 591 in this
entry-effecting operation is not sufficient to bring
the thick tooth 649 beyond the nose 648 of the
pawl 636. The pawl 636 and latch 629, there-

. fore, remain stationary so that there is no dis-
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placement of the gear segment 625 controlled
thereby.

At the conclusion of the first printing cycle,
the roller 610, Fig. 26, will have ridden on to the
low portion of the cam 612, and the rock shaft
581 and rock arms 604 are thus restored clock-
wise to their normal positions as shown in Fig.
26, swinging the rockers 589 counterclockwise
and enabling the shaft assembly 586 to drop to
the bottoms of the slots 585 to withdraw the
pinions 591 from the racks 601. As has been
mentioned, the pawls 636 are pivotally mounted
on a rod 637 carried by the plates 590 of the
shaft assembly 586 and hence, these pawls are
raised and lowered together with the pinions
591, the eyes of the pawls 636 sliding along the
vertical edges of the latches 629 cooperating
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therewith. The pin €52 on the adjacent plate
590 is lowered into engagement with the latch
851, swinging this latch downwardly to release
the lug §5%9 and enable the spring §48 to return
the rocker 84! counterclockwise as viewed in
Fig, 33, until the pin 644 is arrested by the edge
of the opening 8§47, Tigs. 29 and 39, in the side
plate 583a.

During the second printing cycle, the accumu-
lator drive is disabled by the mechanism in-
cluding the arm 823, Fig. 37, and link 624 that
is under the control of the line shifting mecha-
nism, as has been explained hereinabove, and the
parts of the accumulator mechanism, therefore,
remain in their normal at rest positions, as shown
in Fig. 26, throughout the second cycle wherein
the top line of data V is printed upon the sheet
S, Fig, 61.. When the next succeeding sheet S
has been advanced into printing position beneath
the platens 3561, Fig, 22, the cam shaft {68, Fig,
26, is sent through a cycle of rotation to hring
about printing of the bottom line cf data V upon
such sheet. Assuming that the digit 2 has been
set up on the connected type wheel 364, the slide
571 is displaced in the amount of two digital po-
sitions to the left, as shown in Fig., 33, during
the first half of this cyele. The roller §i0, Fig.
26, however, remains on the low part of the
cam 8i{2 to maintain the accumulator pinions
581 out of engagement with the racks 8§34, as
shown in Fig. 33.

As the lobe §f2a comes under the roller 610,
the rockers §39 are swung clockwise, as viewed
in Fig. 34, to elevate the pinions 591 into engage-
ment with their racks 88, the rocker 598 adja-
cent the side plate 583a, Figs. 28 and 29, engag-
ing the pin 644 to push the rocker arms 648 and
$42 clockwise and enable the latch 8§51 to hook
the Iug 858, The lobe §1%2q on the cam 612 then
nmoves away from the roller 6i8 and this roller
drops slightly onto the high circular portion of
the cam 842 to retract the rocker 5859 slightly
from the pin 844 and lug 5§58, as shown in Fig.
35. The slide BTl is thereupon restored to its
Zero position, rotating the pinion 591 through
two digital positions, that is, in the amount of
two teeth thereof, to a position representative
of the digit 1, inasmuch as this is the units com-~
ponent of the sum of 9 plus 2 or 11.

It has been mentioned that a slight clearance

is norimally afforded hetween the pin 644 and the
openings as 845 in the gear segments as 625 when
the arms $28 of these gear segments are held
against movement by the latches 629, However,

as the tooth 538 of the pinion 594, Fig. 35, is .

carried past the nosz 540 of the pawl 63§, in
passing {rom the position representative of the
digit 9 to that representative of zero, it cams
the pawl 836 cutwardly to thereby swing the latch
629 clockwise, and move the shoulder 31 thereof
out of latching engagement with the lug E32.
Spring €27 thereupon pulls the arm 626 upwardly
a limited distance until the clearance betwesn
the opening 848 in the gear segment 625 and the
pin 644 is taken up. The lug 63% is thus moved
slightly upwardly out of alignment .with the
edee of the shoulder 631 to thereby prevent the
spring €38 from restoring the latch 622 when the
toothh 839 has been advanced past the ncse 6432
of the pawl 638, The latch 628 is, therefore,
rendered ineffective and movement of the gear
segment 825 under the action of the spring 627
is restrained only by the pin 644 carried by the
rocker €41, as shown in Fig. 35. This small
displacement of the gear segment 625 is not suffi-
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clent to move its teeth out of substantial aligni-~
ment with the teeth of the pinion 591 in the next
higher order aligned therewith. Hence, when
the roller 610 rides onto the lower portion of the
cam 62, toward the end of the cycle, and the
pinions §81 are loweved, the aforesaid pinion in
the next higher order meshes with the gear seg-
ment 625, as do the other pinions 581 with their
gear segments 625.

The cam surface 8§00, Figs. 26 and 30, on the
upper end of each of the rockers 589 is of such a
configuration that it enables the pinions 581 fo
be Jlowered and mesh with their gear segments
525 prior to the time the pin 652 on the plate 590

5 engages the latch 681 and thereafter releases the

rocker %41 to the action of its spring $48. Those
gear segments 625, such as shown in Fig., 35,
which are restrained against movement under
the tension of their springs 627 solely by the pin
544, by reason of the corresponding latch 629
having been fripped to condition the mechanism
for effecting a carry entry, are swung counter-
clockwise by their springs 621, as shown in Fig.
38, when the rockers 589 are restored to their
normal or extreme counterclockwise positions.
Such rocking movement of those gear segments
628 that were released to effect carry entries con-
tinues until the pin 644 is arrested by engage-
ment thereof with the edge of the opening 647
in the side plate 583a (see Fig. 30), and this
limited movement of the gear segment 625, Fig.
38, is sufficient to advance the pinion 591 that is
meshed with such gear segment 625 in the amount
of one tooth clockwise to thus effect the carry
entry of 1.

In the next entry-eflecting operation, when the
shaft assembly 536 is to be again elevated, the
rockers 589 are swung clockwise, as viewed in Figs.
31 and 34, engaging the pin 644 and swinging the
rocker G41 and those gear segments 625 which
were released in the gbove described carry-enter-
ing operation clockwise. The lobe 612a on the
cam 512, in engaging the roller 619, imparts suf-
ficient clockwise movement to the rocker 641 to

s bring the lugs 832 on the arms §26 of the gear

segments 825 below the shoulders 631 on the
Iatches 628 so that the springs 6§33 acting upon the
latches §29 bring these shoulders 631 cover the
lugs §32, thereby latching the gear segments 625
in their normal inoperative positions, as shown,
for example, in Fig. 31,

There may be instances in which long carries
are to be effected. To illustrate, an accumulator
pinion 59{ may be standing in a position repre-
sentative of the digit 9 prior to the time a carry-
over cnto such a pinion cccurs. Upon entry of
such carry digit, the aforesaid accumulator pinion
thereupon meves into g position representative of
zero, and a carry must then be effected into the
accumulator pinion 581 in the next higher order.
In this event, the carry segsment 625, which was
tripped when the lower order accumulator pinion
591 passed frecm a position representative of the
digit © to a position representative of zero, is im-
mediately rocked by its spring 627 from the posi-
tion shown in Fig. 34 into the position shown in
Fig. 36, without pausing at the intermediate posi-
tion shown in Fig. 35. This occurs for the reason
that the pin €52 on the plate 590 will have al-
ready descended into the position shown in Pig.
36 prior to the time the carry segment 625 is re-
leased by disengagement of the shoulder 631 on
the pawl 828 from the lug 632 on the segment
§%5, the plate 590 and pin 652 having been low-
ered at the initiation of the carry entering oper-
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-ation as explained hereinabove. - Hence, when
a long carry is to be entered into a higher order
accumulator pinion, such a carry will take place
immediately upon passage of the lower order ac-

cumulator pinion %91 from a - position repre- .

(513

sentative of the digit 9 into a position representa-

tive of the digit 0, the higher order pinion 581
having been lowered into engagement with the
gear segment 625 before this segment is tripped
by the lower order pinion §91.

As has been described previously, the slides
5'“ Fig. 22, that are meshed with the special
wheels 364a, Fig. 5, in the two highest orders in
the kilowatt-hour consumption and bill amount

groups are restrained against movement by .

pawls 5§18, as shown in Fig. 22, during ordinary
printing operations. Hence, those accumulator
pinions 591 that are disposed in alignment with
these slides 571 in the aforesaid two highest or-
ders in each group, do not receive any entries as
a direct consequence of the setting up and
restoration of the type wheels 364, as do the other
pinions 591, These pinions are adapted to re-
ceive carry-over entries which may accrue in the
course of addition of the successive numerical
quantities entered in the accumulator. It will
be understood that if the anticipated totals ob-
tained in any one run of the machine exceed the
two additional orders thus provided for in the
accumulator mechanisms, additional special
wheels 364c, Fig. 5, and associated accumulator
slides 571 and pinions 591, together with the at-
tendant mechanisms required, will be provided
to accommodate the spill-over, as it is termed in
the art, into the higher orders.

Total taking

As will be noted from the foregoing descrip-
tion of the accumulating operations entailed in
the printing of certain of the items of variable
data V upon the sheets as S, Fig. 61, the cam
812, Figs. 3, 5, 6 and 26, is instrumental in gov-
. erning the operation of the accumulator during
the usual variable data printing operations.
~ When it is desired to furnish a record of the total

~of such items as have been entered into the ac-

cumulator in the course of the several printing
operations, the accumulator must be conditioned
for enabling a total standing therein to be re-
corded, as by being printed, upon the proof web

507—W. In the present instance, this is accom-~

plished by disabling the cam 612 and rendering

effective another cam 655 having a shape sub-

stantially identical with that of the cam 612,

This cam, however, is mounted in such ansular

relation to the cam 612, upon the sleeve 21T on

the cam shaft 160, that the corresponding parts
of the two cams are approximately 180° displaced
from each other, the effect of such configuration
of the cam 655 upon the operation of the ac-
cumulator mechanism being described presently.

It will be noted in Fig. 26 that when the cam
shaft 160 is at rest, the portion of the periphery
of the cam 612 adjacent the roller 610 is the same
radial distance away from the shaft 160 as is
the point on the periphery of the cam 655 hori-
zontally gligned therewith. Moreover, a stop pin

6092 anchored in the side frame (55 limits move-

ment of the lever 609 under influence of the
--spring . 6¢1, thereby maintaining a slight clear-
- ance between the roller 610 and aligned cam 612,
in the positions of the parts shown in Fig. 26.

Hence, the sleeve 217 may be shifted along the
cam shaft 160, while this shaft is stationary, to
" move the cam 612 out of alignment with the

10

15

20

25

30

60

“on a pin 672
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‘ment with this roller, or vice versa.

74
roller 610 and to move the cam 655 into align-
" For the
purpose of shifting the sleeve 217 along the cam
shaft 160, a yoke 658 is secured to the rock
shaft 418, Figs. 3, 5 and 26, and depends there-
from in such a manner that rollers carried at

-the lower ends of the arms thereof are received

in a channel defined between the gear 216 and a
raised bearing portion on the sleeve 217, as shown
in Figs. 5 and 6. :

A spring 657, Figs. 3 and 8, anchozed in tﬂe
side frame 156, is connected to the end ‘of the
rock arm 418 on the shaft 419 and tends to urge
this shaft counterclockwise, as viewed in Fig. 5.
As shown in Fig. 3, the shaft §79, on which the
pawls 578 (see Fig. 22) are mounted, projects
beyond the side frame 156 and is provided with
2 rock arm €53 that is connected by the link &17
to the rock arm 418, Fig. 6, on the shaft 419.
Hence, rotation of the shaft 418 under the influ-
ence of the spring 657 is limited by engagement
of the pawls 578 with the aligned accumulator
slides 57!, it being recalled that these are the
slides which are geared to the spillover wheels
364a, Fig. 5, in the kilowatt heour consumption
and bill smount groups of type wheels 384, Link
417 is also connected to the arm 415 carrying the
pin 419, Figs. 3 and 22, which cooperates with
the platen control lever 408, as described here-
inabove, and hence the uppermost position of the
pin 410 is likewise defined by engagement of
the pawls 578 with their slides §7{. In the posi-
tions of the parts as just described, the yoke €55
on the rock shaft 419 is so located that the cam
612 is aligned with the roller 618 on the accumu-
lator operating lever 609.

A bell crank including the arms €58 and €889,
Tigs. 5 and 6, is secured to the shaft 419, and the
arm 659 is pivotally connected to the core of a
solenoid 661 supported by a bracket 662 fastened
on the outer face of the side frame {58, The arm
868 extends upwardly from the shaft 419 and is
pivotally connected at its upper end to a hori-
zontal bar 663, which extends through suitable
openings in the side frames 155 and 15§ and
which is guided for lateral reciprocatory move-
ment therein. A lever generally designated 684,
Figs. 3 and 37, is pivotally mounted on a bracket
685 secured to one of the bars 3280 carried by
the side frames 155 and 58, and an arm 656, Figs.

-3, 8 and 9, of the lever €54, extends laterally

above and is urged into engagement with the
upper edge of the bar F83 by a spring 887 acting
upon a denending arm $88 of the lever 654. When
the bar 663 is shifted to the right, the arm 666
engages in a notch 669 in the bar 633, Fig. 9,
and serves as a latch for holding the bar 663 in
its right-hand nosition.

When a total-taking operation is to be e*’fected
the key 671, Figs. 4, 7 and 57, is depressed, thereby
rocking a key lever £12 that is rotatably mounted
secured to and projecting inwardly

extended through an opening in the plate 287 at
the front of the machine. The lever 672 there-
upon closes a switch 674 (which: comprises a

movable contact 675 cooperating with a conduc-
tlve strip 2082, Pigs, 7 and 14, that is perma-
nently connected to the line wire 335A as dia-
grammatically shown in Fig. 57) thereby extend-
ing circuit from the line wire 324, Fig. 57, through
'switch 674, and conductor 616 to the winding of
the solenoid 661, thence through conductor 677

- to the other line wire 335. Solencid 661 there-

upon energizes and retracts its plunger to there-
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by °w1‘1g the arms 653 and &88, as well as the
shaft 418, clockwise as viewed in Pig. 5, and
pushing t-hb bar 883 te the right unlil the notch
889 therein comes beneath the end of the lever
arm 868. The arm 866 thercupon drops inio the
notch 659 and locks the bar 8§5% against move-
ment toward the left as viewed in Fig. B. The
rock shaft 449 is thus moved to its extreme ciock-
wise position, as viewed in ‘“ig 5 to swing the
yoke 6959 outwardly and thexe 1ift the sleeve
217 along the cam shaft (86, 5 and 6, away
from the frame {88, so that cam G 2 is meved out
of alignhment with the roller 218, while the cam
655 is brought beneath this rolier, the shaft 413
being held by the aforesaid locking a”anuement
in such position that the cam £i2 iz rendered
ineffective and the cam 8E8E bbcomec cperative.
Concurrently with the shifting of the sleeve 217,
a laterally extending arm 872 sscured on the left
end of the shaft 1§, Figs. 3 and §, is rocked
downwardly to hold the lever 243 in such posi-
tion that the roller 289, Figs. 7 and 8, is main-
jained in its uppermost position throughout the
ensuing total-taking gperation, uo that the sens-
ing bars 228 are maintained in thelr rajsed poesi-
tions and hence are ineffective to operate tha
solenoids 388, Fig. 22, for the type wheels 3%4
Tikewise, the account number sensing bi uehes
231, Figs. 2, 8, 19 and 56, are maintained in their
Lppermost positions ont of engagement with the
stationary contacts 234 throughout this oper-
ation.

As another mcwent to the shifting of the sleeve
2{7 on the cam shaft 188, the gear 218, Figs. 5
and 6 on this sleeve, moves ouf of mesh with
the gear 2{5 that is connected to the shaft 284,
and hence, the shaft 284 remains stationary so
long as the sleeve 217 is held in its outermost posi-
tion as just described, even though the cam shaft
188 may be rotated. Therefore, the selective
control cam shaft 452, Figs. 3and 6 rerna'-.ns sta-
tionary so that the timing sw1tcaes 475, 322 and
3324, Figs. 6, 45, 48, 46A, 57 and 59, 1emam onen.
Thus the number comperison circuits, Fig. 89,
insofar as the switches as 452 snd 487, Fig. 6,
and 388, Fig. 8, are concerned are 1'endered in-
effective. Since the cam shaft (88 iz driven from
the shaft 264 the disconnection of the gears 245
and 216 also causes the card feed mechanism to
be disabled. Likewise, the line shifting mecha-
nism remains in its lower line position inasmuch
as the cam 483, Figs. 37 and 329, on the shaft
204 is stationary in this operation.

As a further incident to the rocking of the
shaft 419 by the solensid 86!, the link 447, Fig. 3,
is pulled downwardly to thereby rock the con-
nected arm $15 and shaft 579 and withdraw the
pawls 518 from engagement with the accumula-
tor slides 511 in the two highest orders of the
kilowatt hour consumption and bill amount
groups, and thereby enable the wheels 364¢a, Fig.
5, to be moved, as will be described. The end of
the rock srm %58 opposite that to which the link
417 is connected has a pin and slot connection
with the end of a rock arm 678 on a shaft 679,
Figs. 3 and 22, on which shaft is mounted a
pawl 6§80 pogitioned above those slides 5718 that
are meshed with type wheels 384 which do not
have accumulator pinions 581 associated there-
with (district and ledger numbers). Ag the pawls
578 are raised, the pawl 630 is pivoted downward-
Iy to seat in notches 821 in the slides 5718 posi-
tioned therebelow, thereby locking the type
wheels 234 in the district and ledger number
groups against movement.
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Concurrently with this actuation of the pawls
Bi8 and 683, the arm 415 is pulled diagonally
downwardly. The pin 48 mounted in the upper
end of the arm £i3 thus moves downwardly and
s'vightly to the left as viewed in Fig. 22, bearing
again ’uhe side of the notch 412 and causing the
pewl £1f to be pivoted counterclockwise away
om 1ts normal position shown in Fig, 22E into

e position therecf shown in Fig, 22F. Because
of thn clearance between the upper edge of the
arm 373 and the lower edge of the pawl 41, Fig.

22E, such rocking of the pawl 411 does not dis-
turb the seiting of the arm 273. The combined
dow wward and sideward movement of the pin

418 enables a relatively small displacement there-
of away from its normal position to rock the pawl
ittt clockwise, fig. 22F, through a considerable
gistance, for a purpese which will be explained
presenily.

Actuation of thie key lever 672 merely condi-
tions the machine for performing a total-taking
cperation, which is to say, that it results in rock-
ing the shaft £19 to its extreme clockwise posi-
tion, as viewed in ¥Fig, b, with the various effects
deceribed above. If for any reason it should be
desired to cancel this set-up of the apparatus for
periorming a total-taking operation, the key 682
is pressed inwardly, thereby actuating a link 683
that is slidably mounted in the plate 287 and
which has a pin-and-slot connection with an up-
standing arm 884 of the lever 684, as shown in
Fig. 37. The lever 654 is thereby swung to re-
tract the arm 880 from the notch (69, Fig. 9, in
the slide bar 683, thereby releasing this bar and
enabling the spring 857, Figs. 3 and 6, to restore
thie rock shaft 419 counterclockwise, as viewed in
Fig. 5, to its normal position in which the yoke
658 maintaing the sleeve 217 in its innermost po-
sition toward the side frame 1556.

Assuming, however, that the bar §563 is held
latched by the arm 668 and it is not necessary
to cancel the total-taking set-up of the machine,
which was effected by energization of the sole-
noid 6§f as aforesaid, the key 685, Figs, 3, 4, T,
14 and 57, is depressed, thereby rocking the key
lever 688, that is pivotally mounted on the pin
573, and closing the switeh 687 (this switch com-
prising a movable contact €88 that cooperates
with the fixed conductive segment 308a, as shown
in Wig, 14). This extends circuit from the line
wire 824 through the closed switch 681, and con-
ductors 8£9 and £5¢ to the winding of the clutch
solenoid (784, Figs. 5 and 57, connected by con-
ductor 63! to the line wire 338. The solenoid
£14 thereupon becomes energized to cause the
cam shaft {88 of the variable printing and ac-
oun *ula'“mg apparatus B to go through a cycle
of rotation.

Shortly after initiation of such rotation of the
cam shaft 83, the lobe 655a, Pig. 26, on the cam

3

e

e—‘ B

588 engages the roller 810 and swings the lever
864 upwardly to cause the accumulator pinions
%81 to mesh with the racks 681 on the aligned
slides B7Y, as shown in Fig, 31. Subsequently,
the low portion of the cam 282, Fig. 37, comes
keneath the roller 23 on the drive lever 288, thus
enabling the spring 293, Fig. 22, to urge the lever
748 mockwise: thereby rotating the gears 285 and
T on the shaft 288 counterclockwise. Such

on of the gears 285, Figs. 22 and 23, re-

the slides 279 toward the rear of the ma-
e, thereby releasing the sensing bars 229, Fig,
o the action of their spring-urged pusher arms
This is without effect in the present in-
stance, however, other than to cause the sensing
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bars 229 to move idly rearwardly along with the
bail 280 carried by the slides 279, inasmuch as
these bars are maintained in their raised posi-
tions, as has been described. Rotation of the
gears 287 swings the driving levers 318 clockwise,
Pig. 22, to retract the bail 384 for the type Wheels
364 in the same direction. The type wheels 364
and 364a, Figs. 22 and 5 (except those in the dis-
trict and ledger number groups), thereupon com-
mence to rotate clockwise, as viewed in Fig, 22,
being pulled by the springs 382, Figs. 22A and
22B, extended between these type wheels and
the lugs 380 on the levers 378, thus shifting the
accumulator slides 871 to the left as viewed in
Fig. 22. The noses 640, Figs. 27 and 31, on the
pawls 636 that cooperate with the thick teeth 639
and 639¢ on the accumulator pinions 581 are so
shaped that they operate to arrest one or the
other of such teeth when the pinion 591 is ro-
tated counterclockwise, as viewed in these fig-
ures, sufficiently to engage the tooth with the
nose 640. Hence, as each pinion 591 is rotated
counterclockwise due to the shifting of the con-
nected slide 571 to the left, it rotates through an
angular distance representative of the value of
the digit registered thereon and is then arrested
by engagement of a tooth 639 or 63%a thereof
with the nose 640 of the cooperating pawl 636.
Thus, the accumulator pinions 59f are returned
to their zero positions and the slides 571 are en-
abled to shift through distances respectively de-
termined by the numerical values of the digits in
the accumulated total that was previously ac-
cumulated on the pinions 591, the slides 571 being

halted when the pinions 591 have been arrested :

in their zero positions.

The type wheels 364, pinions 551 and type bars
543, Figs. 22, 24 and 25, in the kilowatt-hour con-
sumption and bill amount groups, are moved in
the just described operation through distances
proportionate to the accumulated totals of the

net bill amounts and total kilowatt hours con-
"~ sumption quantities entered in the accumulator
subsequent to a preceding total-taking opera-

tion. The type wheels 364 in the district and-

ledger number groups, however, are prevented
from rotating by the pawl 680 which has been
seated in the notches 681 in the slides 5TIS
geared to these wheels, as described hereinabove,
there being no accumulator pinions associated
with these slides. Hence, the zerc suppressing
mechanism including the pawls as 558, Figs. 24
and 25, for the type bars 543 connected with the
district and ledger number type wheels 364 func-
tions to hold these type bars in their upper in-
operative positions throughout the total-taking
cycle. The type wheels 364 which ordinarily
function to print the meter readings, rate desig-
nation, and duplicate net bill, are merely moved
idly with the bail 384, Fig. 22, during the total-
taking operation. Such idle operation of these
‘type wheels 364 at this time is however imma-
terial, since the hammers 361 are all rendered
inoperative during the total cycle by the latch
411,

A switch 692, Figs. 3, 6, 37 and 59, is mounted
on the outer face of the side frame 156 in posi-
tion to be closed by the arm 670 on the rock shaft
- 418 when this arm is lowered to lock the bar 243
in its inoperative position at the commencement
of the total-taking operation. Another switch
693 is mounted on one of the bars 398b carried

by the side frames 155 and 156 in a position to
be closed by the shank of the drive lever 288
~when this lever has reached its extreme clock-
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wise position, as viewed in Fig. 37. When the
lever 288 reaches such position, the type wheels
364 and associated parts will have been locked
either in their zerc positions (as in the case of
the district-ledger number group) or in positions
representative of significant digits that have been
read out from the sccumulator (net bill and total
kilowatt-hours). or will have moved idly with
the bail 384 to its extreme operative position
{meter reading, rate designation, and duplicate
net bill groups), and thereupon the switch 693
is closed. As can be seen in Fig. 59, the switches
€92 and 692 are connected in series with each
other and with the winding of a mulii-contact
relay 694.  Hence, closure of the switches €92
and 693 extends a circuit from the line wire 335A
through conductors 695 and 696, switches 692
and 993, winding of multi-contact relay 694, and
conductor 697 to the other line wire 335. Relay
894 thereupon energizes and closes its several
contacts.

One terminal of each of the contacts of relay
6§94 is connected by a conductor 698 to the con-

‘ductor 695 and the other terminal of each of

these contacts is connected by a conductor 699
to one side of the winding of a respective type-
wheel-control solenoid 398, Fig. 22, the other
side of each such winding being connected to the
line wire 335, as indicated in Fig. 59. Preferably,
there are as many contacts of the relay .694 as
are necessary to individually connect the conduc-
tor 698 with the various solenoids 398. Alter-
natively, however, g plurality of relays as 694 may
be connected in parallel to afford the necessary
number of contacts; although, as will be ex-
plained, it is not necessary in the illustrated ar-
rangement that all of the sclenoids 398 be so con-
nected with the aforesaid relay contacts. It will
be apparent from the foregoing that all of the
solenoids 398 are energized when the relay 694
becomes energized, this occurring when the type
bars 543 and type wheels 364 have been adjusted
to selected positions, as aforesaid, and thereupon
the pawls 393 encage the teeth 391 on the sev-
eral type wheels 364.

Prior to the time the drive lever 288 is moved
by the cam 292 out of engagement with the
switch 693, Pig. 37, during its restoring move-
ment, the roller 618, Fig. 26, rides onto the low
portion of the cam 655 to thereby cause the lever
629 to be lowered and retract the accumulator
pinions 581 downwardly out of engagement with
their racks 60i. When this occurs the type
wheels 364 associated with these accumulator
pinions are urged by the springs 282 o take up
the slight clearance between the pawls 393 and
the adjacent teeth 381 so that these type wheels
are thereupon held in self-locking engagement
with the pawls 393 so long as they are under the
action of the springs 382. 'Therefore, when the
drive lever 288 subsequently moves away from
the switch 393, Fig. 37, thus opening this switch
to deenergize the relay 694, Fig. 59, and conse-
quently the sclenoids 398, the pawls 383, Fig. 22,
are held in frictional locking engagement with
these type wheels 384 under the tension of the
springs 382. The type wheels 3684 for the district
and ledger numbers are held locked in their zero
positions by the pawl 680 cooperating with the
connected slides 571S. The remaining type
wheels will have already been moved to their ex-
treme operative positions, and hence there is very
little, if any, spring tension on these wheels, so
that the pawls 393, though actuated by the sole-
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noids 398, have substantially no effect upon such
wheels.

When the type bars 543 (which, it will be re-
caliad, are associated only with the hill amount,
kilowatt-hour, and district-ledger number groups
of type wheels 364) have been selectively posi-
ticned to represent the totals of the net bill
amounts and the kilowatt-hour consumption
quantities, the roller 535 on the lever 533, Fig. 40,
drops into the relief in the cam 837 to therehy
actuate the link 832 and thus retract the tie red
545 which supports the type bars 543 in their
raised positions. 'The springs 583 thereupon snap
the type bars 84§ downwardly (except for the
several type bars §4& in the district and ledger
number. groups, as well as any type bars 543 in
the net bill and consumption guantity groups
upon which the zero suppressing mechanism is
operative) to make an impression of the net bill
and kilowatt hour totals upon the proof web
501—W.

The pin 414, Figs. 22 and 23, on the drive lever
378 is ineffective £ cause the release of the platen
arms 357 above the type wheels 384 in this total-
taking operation, because of the manner in which
the pawl 411 has been positioned by the pin 4i8,
Fig. 22F. Thus, as the lever 408 is engaged and
rocked by the pin 44 its right end, Fig. 223,
is lowered, but this merely enables the pawl 4li
o rock slightly clockwise, Fig. 22G, about its pivot
until the lowermost corner of this pawl is dis-
posed in the notch or recess 442 in the arm §73.
The depth of this recess is such that the pawl
4¢! is unable to push the arm 373 downwardly
while the lever 438 is being rocked by the pin
414, and hence no impression is made from the
type wheels 354. '

As the bail 284 engages the ribs 883 of the vari-
cus type wheels 384 during counterclockwise re-~
stering movement thereof, as viewed in Fig. 22,
the pawls 393 are released irom their self-locking
engagement with the teeth 381 of these type
wheels and are restored by their springs 354, out
of engagement with these teeth. This arrange-
ment insures that the type wheels will not he
vrematurely released to forcibly strike the bail 384
during the restoring operation. The sensing bars
#24, Figs. 7 and 8, being held in their raised posi-
tions throughout the total-taking cycle, move idly
back and forth during this eycle. Those type
wheels 364 which do not have type bars 543 con-
nected therewith likewise move idly and are, of
colirse, ineffective during the printing of the total.
Ag the tie rod 545 is restored to its upper posi-
tion, it raises the type bars 542 which were in-
strumental in printing the totals, and the link
§27 is concurrently actuated to advance the proof
weh 88T—W for bringing the next blank line be-
neath the ribbon IRb.

£s the final step in the total-taking operaticn,
2 lobe T88 on a cam 781, Fig. 37, mounted on
the cam shaft 160 comes into engagement with
the roller 782 on the lower end of the arm €58
of the lever $84 and swings this lever to raise
the arm 685 and thereby release the slide bar 543,
Figs. 5 and 6. This occurs at about the same time
as the cam shaft {80 completes its cycle of rota-
tion so that the cams 612 and 655, Fig. 28, on the
sleeve 216, Figs. 5 and 6, are stationary when
the spring 657, Fig. 3, restores the rock shaft 8i8
upon release of the bar §83. Hence, the yoke 85§
moves the sleeve 2{7 inwardly to bring the cam
812 beneath the roller §18 and to move the cam
§85 out of alignment with this reller. Return of
the rock shaft 419 to its normal position raises
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the arm 618 from engagement with the lever 243
but this is ineffective inasmuch as the cam. 24§,
¥ig. 37, has come to rest with its high point en-
gaging the end of the lever 2£43. 'The link 4f7
is pushed upwardly to its normal position, there-
by rocking the arm 6§58, Fig. 3, to disengage the
pawl 880 from the slides 5718 in the district and
ledger number groups and engage the pawls 578
with the slides 57! geared to the spill-over wheels
3540, Fig. b, in the kilowatt-hour and bill amount
groups. The pin 410 is also raised to restore the
pawl} &ti from the pogition shown in Fig. 22F to
the position shown in Figs. 22 and -22E, this pawl
having been rocked from the position shown in
Fig. 22G to that shown in Fig. 22F upon disen-
gagement of the pin &4 from the lever 488 dur-
ing restoration of the drive lever 278.

OPERATION OF THE MACHINE

In the following description of machine opera-
tion, reference is made particularly to the illus-
trated embodiment of my invention in which, in
addition to the novel variable data printing and
accuimulating apparatus disclosed herein, a num-
Ler of other machine units are provided, for ex-
ample, the web withdrawing and severing means,
platen P, and form printing unit U, all of these
machine units being required for the prodiction
of a complete record sheet such as S, Fig, 61. The
description, however, will be chiefly directed to
the operation of the present invention and only
such references will be made to the operation of
other units of the machine as are essential to
the understanding of my invention.

Prior to setting the machine into automatic
operation, and as is explained more fully in my
co-pending application, Serial No. 221,841, now
Patent No. 2,296,277, referred to hereinabove, the
web withdrawing and severing means is operated
to sever a sheet S from the web W leading from
the rell B, Figs. 1 and 2. Such web withdrawing
and severing means are fully described on pages
13 to 19 of my aforesaid Patent No. 2,296,277, the
structure being fully illustrated in Figs. 4 to 16,
16A, 17A, 18A, 19A and 20A of such patent. As
herein shown the web withdrawing means are set
into operation through manual closure of a switch
148D by means of a push button (647, Fig. 57,
which corresponds to the push button shown in
my aforesaid Patent Mo. 2,296,277. Such closure
of the switch 148D completes a circuit hetween
the two line wires 335A and 335 so as to energize
the solenoid {48C, thereby starting the web with-
drawing means through its cycle of operation.

The switch 148D is arranged in parallel relation

with a switch {48FE that governs the operation
cf the web withdrawing means during automatic
operation of the machine, gnd such switeh 148E is
arranged for closure at the proper time in the
cycle of machine operation by a single-lohed cam
{47E, Fig. 57, mounted on the timing shaft (486.
In this operation, the date E, Fig. 61, is printed
on the sheet S. After being severed from the web
W the sheet S is fed through the sheet guideway
G, Fig. 2, to a position beneath the platens 381
of the printing apparatus B, the sheet being ar-
rested at suchh position by the stop finger 149
which is in sheet stopping position at this time.

Likewise, in such preliminary operation of the
machine, the first printing and control device D,
Tig. 49, is fed from the station I in the magazine
H to the sensing station II, Pigs. 48, 50 and 56,
where it is disposed in position to have the identi-
fication card 8§ thereon sensed by the detector 120,
in a subsequent machine operation. Such opera-
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tion of printing device feeding mechanism is
initiated through actuation of a push button 1621,
Fig. 57, that corresponds to a push button 1621 in
my aforesaid Patent No. 2,296,277, and the push
button 1621 serves to close a switch 80A to there-
by establish circuit through the solenoid 806 from
the line wires 335A to 335. This energizes the
solenoid 80 and causes operation of printing de-
vice feeding means through its cycle of opera-
tion. During automatic operation of the ma-
chine, the solenoid 88 is energized by closure of
a switch 80B that is in parallel with the switch
804, and such switch is closed at the proper time
in the machine cycle by a single-lobed cam 80C
that is mounted on the timing shaft 146, as shown
in Fig. 57.

The printing apparatus B must also be con-
ditioned for operation, and this entails advanc-
ing the first card C, Fig. 60, from the bottom of
the stack in the magazine K, Figs. 1 and 15, into
position to be sensed by the bars 229, Figs. 7 and
8. To perform this function, the key 685, Figs,
7, 14 and 57, is depressed to close the switch 687
thereby energizing the clutch solenoid 174 of the
printing apparatus B in the manner described
hereinabove, and causing the cam shaft 160 of
the apparatus B to go through a cycle of rotation.
As can be seen by reference to the timing chart,
Fig. 63, the card picker 184, Fig. 15, is ineffective
during this initial eycle of operation inasmuch as
it is not in position to engage the rear edge of
the bottom card C in the stack, but is initially
disposed beneath this bottom card so that in the
first cycle the picker 184 merely advances idly

to the right into the extreme position shown in ¢

Fig. 15 and then, at approximately 190° in the
rotation of the cam shaft 160, it is retracted rear-
wardly, coming to rest at the end of this cycle
in a position where it is still disposed beneath the

bottom card in the stack. The other operations 4

of the printing apparatus B which are normally
performed during such rotation of the cam shaft
180, and which will be explained more fully here-
inafter, are performed idly in this initial con-
ditioning cycle. Thus, the sensing bars 229,
Pig. 8, are lowered by the roller 259 and the bail
280 is retracted, but inasmuch as no card has been
positioned as yet beneath the sensing bars 229,
these bars close all of their switches 300 in their
Zero positions, Therefore, the type wheels 364,
Pigs. 22 and 23, remain in their zero positions, as
do the connected accumulator slides 5171 and type
bars 543. The zero suppressing mechanisms in-
cluding the levers 402 and 558, Figs. 22 and 24,
are thereby effective to suppress the operation of
the platen arms 367 and type bars 543 so that no
printing operations are effected by the ap-
paratus B.

When the foregoing has been effected, the key
685 is depressed a second time to send the cam
shaft 160 through another cycle of rotation and
in this cycle, as can be seen by reference to the
timing chart, Fig. 64, the card picker 184, Fig.
15, is retracted rearwardly of the magazine K
to enable the boitom card C in the stack to drop
into the path of travel of the picker at approxi-
mately 190°. In this second cycle the picker 184
commences to advance toward the stack of cards
in the magazine K and in the course of such ad-
vancing movement engages the rearward edge
of the bottom card and carries this card for-
wardly until the card is engaged by the first feed
roller 219, Figs. 7 and 15, whereupon this roller
advances the card rapidly toward the second
roller 218, which latter roller advances it into
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engagement with the card stop finger 223, in
which position the card comes to rest toward
the end of this second preliminary cycle. As in
the case of the first preliminary cycle, the other
operations of the printing apparatus B are idle
inasmuch as the sensing bars 229 are imparted
senging movement a substantial time before the
lowermost card C is advanced irom the maga-
zine K; hence, printing is suppressed, and the
sensing bars 229 are restored and returned to
their upper inoperative positions to enable the
card to be subsequently advanced thereunder.

The foregoing preliminary operations having
heen performed, the machine is now ready for
automatic operation. A start-stop switch SS,
Fig, 57, is mounted in the main control panel of
the printing machine, as shown in Fig. 2, this
switeh comprising a central push button 705
and a movable shell 106. A set of contacts gen-
erally designated T07 is positioned to be actu-
ated by the switch S8, this set comprising an
upper contact 108, two middle contacts 709 and
110 that are electrically connected but independ-~
ently movable, and a lower contact 7if. The
contacts 7108 and 709 are normally engaged and
are separated only when the shell 106 of the
switch SS is depressed, whereas the contacts 110
and Til are normally disengaged and are only
engaged when the push button 705 is depressed.

To start the machine in automatic operation,
the push button 705 is depressed to engage the
contacts 719 and 111, and then a circuit is extend-
ed from the line wire 335A through a conductor
712, contacts 708 to 111, inclusive, in series, and
conductor Ti3 to the winding of a relay 114,
thence through conductor 7i5, the normally
closed contact 354A of the stop relay 354, referred
to hereinabove, and a conductor 7i{6 to the line
wire 335. Relay Ti4 thereupon energizes and
closes its normally open contact TI4A, to es-
tablish a holding circuit as follows: from the
electrical connection between the contacts 709
and Ti0 of the switch T07 through a conductor
111 to the contact TH4A thence through the wind-
ing of the relay 714, conductor 1i5, relay con-
tact 354A, and conductor 716 to line wire 335.
This holding circuit continues so long as the con-
tacts 708 and 169 are not disengaged and the stop
relay 354 remains deenergized to maintain its
contact 354A closed.

Energization of the relay 714 also closes its
contact 1i4B to extend a circuit from the line
wire 324 through conductor 118, contact TI4B,
and conductor TI19 to the winding of a cluich
solenoid 726 which controls the clutch for the
timing cam shaft 146, Fig. 2, thence through con-
ductor 121 to the line wire 335. Solenoid 720 is
thus energized, and at the proper time in the
rotation of the printing drum (44 of the form
printing unit U, the timing shait 146 becomes
clutched to the drive shaft of the unit U. Asis
explained more fully in my aforesaid co-pend-
ing application, Serial No. 221,841, now Patent
No. 2,296,277, patented September 22, 1942, such
rotation of the cam shaft 148 continues, so long
as the printing machine is in operation, until
the clutch solenoid 72¢ is deenergized, where-
upon the cam shaft 1486 is released from the drive
shaft of the printing unit U at the end of the
cycle of rotation of the drum i44 in which the
solenoid 120 was deenergized. The timing cams
{47 on the shaft 146 are rotated at one-half the
rate of the drum (44, in the present machine,
because of the gear ratio between the shaft 146
and its drive shaft, as explained above., Hence,
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a complete machine cycle is equivalent to two
full revolutions of the drum {44 of the form
printing unit U and in each such machine cycle
the printing angd control device feeding means,
illustrated in Figs. 48 to 56, inclusive, goes
through a cycle of operation under control of
the related one of the timing cams 147 which
controls the clutch solenoid for this feeding
means. The platen P is operated once for each
rotation of the form printing drum (44 so that
in each complete machine cycle duplicate im-
pressions of the changeable data A may be made
upon each sheet as S, Fig. 61.

The timing cam [47—B, Fig. 57, which con-
trols the printing apparatus B and which is in-
cluded in the series of cams generally designated
147, Figs. 2 and 66, is provided with two lohes
so that it may close its switch {88 twice in each
complete machine cycle. Each closure of the
switch {80 completes a circuit from the line wire
835A through a conductor 122, switch {80, con-
ductor 689, winding of solenoid {74, Figs. 1 and
5, and conductor 881 to the line wire 335. Thus,
the cam shaft {88 of the printing apparatus B,
that is controlled by the clutch solencid 174,
goes through two cycles of rotation for each ro-
tation of the timing cam shaft §{48. From the
foregoing it will be clear that the main timing
shaft 148 as well as the stop finger cam shaft 148
operate in timed relaticn to the rocary printing
unit U, while all of the other mechanisms of the
machine are started through their operating
movements in properly timed and coordinated
relationship through the action of the timing cams
147 of the main timing shaft 148. Thus as will be
evident in Pigs. 57, 63, and 64, the several cam oper-
ated switches that are associated with the main
cam shaft {48 are closed in proper timed relation
to cause cooperative functioning of the several
units of the machine in each complete machine
cycle. However, as employed hereinafter, the
term “cycle” will be understood to mean a cycle of
the cam shaft 186 and not a complete machine cy-
cle (represented by a rotation of the cam shatlt
146).

In this connection, it may be stated that the
printing machine may be provided with sheet
detecting means associated with the sheet stop
fingers {48 and 158, Fig. 2, at the printing appa-
ratus B and bkeneain the platen P, respectively.
As described in my co-pending application, Serial
No. 221,841, now issued as Patent No, 2,296,277,
patented September 22, 1842, such sheet detecting
means, if utilized, control & circuit which in-
cludes a conductor as 7238, Fig. 57, connected to
the winding of the stop relay 354, this circuit be-
ing established in the absence of a sheet in either
of these positions at a time in the operaticn of
the machine when a sheet should be present.
Thes stop relay 354 is thereupon energized to open
its contact 854A and thus break the holding cir-
cuit for the relay 714, which relay thereupon de-
energizes and opens its contact Ti4 to deener-
gize the clutch solenoid 729 and interrupt rota-
tion of the timing cam shaft {48 of the machine
at the end of the current cycle of the form print-
ing drum £44. It will be recalied that prior to
initiation of automatic cperation of the machine,
a sheet is positioned at the stop finger 145 but no
sheet is present at the stop finger 189 beneath
the platen P. If a sheet feed safety circuit such
as just described is employed, this condition wili
result in the holding circuit for the relay 114 he-
ing interrupted until a sheet reaches the print-
ing position beneath the platen P and it will,
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therefore, be necessary to either maintain the
central push button 785 of the switch SS de-
pressed, or to repeatedly depress it until a sheet
is advanced beneath the platen P, after which
the push bufton 135 may be released, and auto-
raatic operation of the machine will ensue until it
is desired %o stop the machine, or unless an ab-
normal condition arises which prevents the reg-
ular feeding of the sheets to the several printing
positions.
First cycle

Upen the first closure of the switeh 180, Fig, 57,
by the timing cam (4T—B during the first cycle of
automatic operation of the machine, the print-
ing apparatus B goes through its first regular
cycle of operaticn, diagrammatically represented
in Fig, 63, in which cycle the bottom line of vari-
able data V, Fig. 61, is printed upon the sheet S.
It wiil be recalled that a card as C, Fig. 60, has
been advanced into association with the card stop
finger 423, Fig. 7, beneath the sensing bars 228,
and brushes 231, and that a printing and control
device D has been disposed in sensing position
beneath the detector 120, Pigs. 48 and 56. Re-
ferring to ¥ig. 83, it will be noted that the card
stop finger 223, Fig. 7, and the shest stop finger
149, Fig. 2, remain in their lower or stopping po-
siticns througheout the first cycle, maintaining
the sheet S and card C stationary, The card
picker 184 is advanced through the latter por-
tien of itg feeding movement and is partially re-
tracted in this first cycle, but as has been seen
hereinabove in connection with the description
of the first preliminary cycle of the apparatus,
this movement of the picker 184 is without eifect.
The {iming cam £7%, Figs. 6, 45 and 59, closes its
switch 478 shortly after the first cycle commences,
ang ai about the same time the sensing brushes
231, Pigs. 7 and 18 to 20, inclusive, are lowered
into cooperation with the columns in which the
account number iz represented in the card C dis-
posed therebelow. Likewise, the roller 259, Figs.
7, 8, 15 angd 17, beneath the sensing bhars 228 is
lowered to enable the sensing points 288 of the
bars 22§ to cooperate with the aligned columns in
the card C. It will be understood that while the
operations of the various parts are represented
on the timing chart in exact terms of degrees ;n
the cycle of rotation of the cam shaft 160, the
precise timing there shown need not be faith-
fully followed sc Iong as the illustrated timed
interrelation of the various mechanism is re-
tained., Thus it will be understcod that deviations
can be made from the precise time of operation
of each part that has been charted without ma-
terialiy affecting the operaticn of the machine,
it only being important that the various parts he
timed teo operate so as not to interfere with the
respective operation of each other.

Closure of the timing switch 475 conditions the
switches 388 beneath the sensing bars 223 for
their functions of governing the type wheel-con-
trolling solencids in a manner explained fully
hereinabove. During substantially the initial
220° in the first cycle, the pin bar 457, Figs. 6, 41
and 42, remaing in its upper position to main-
tain the unper contacts of the switches 458 closed.
Those switches 467 controlled by cams 468 that
are positioned as shown in Fig, 44 remain open
during the first cycle (it being recalled that the
cam shaft 482 makes only one-half g revolution
for each rotation of the cain shaft 168), while
these cams 482 which are positioned as shown in
Tig. 43 close their switches 451 during this eycle.
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Shortly after the sensing bars 229 have been
lowered by the roller 259 into position to sense
the card C, the bail 289, Figs. 7 and 8, is retracted
rearwardly to initiate sensing movement of the
bars 229, thereby causing these bars to travel
across the face of the card until their sensing
points 230 detect the presence of perforations in
the several card columns, and the switches 300
are selectively closed by the sensing bars 229 at
times in the cycle representative of the values of
the digits sensed in the card columns., Because
of the above described lost motion connection
between the bail 384, Figs. 5, 22 and 23, and the
driving levers 378, the bail 384 commences its
movement a short interval after sensing move-
ment of the bars 229 has been initiated, thereby
enabling sufficient time for the pawls as 383 to
be actuated in the event a type wheel 364 con-
trolled thereby is to be held in its zero position,
as explained hereinabove. Those type wheels
which are not held in their zero positions move
with the bail 384 as it is retracted, until these
wheels are selectively arrested under control of
the switches 300, Figs. 8 to 14, inclusive, and 88,
that are operatively interconnected with the soie-
noids 398 controlling these type wheels, these ini-~
terconnections being effected by the selective con-
trol means including the switches 458 and 467,
Fig. 6, in such a manner that the type wheeis
364 are positioned to print the bottom lins of
variable data V upcn the sheet as S, Fig. 61, by
the time the bails 280 and 384 cease their move-
ment at about 180° in the cycle. Concurrently
with this positioning of the type wheels 364, the
connected type bars 543 of the proof printer and
the slides 5§71, Figs. 5 and 22 to 26, inclusive, are
shifted longitudinally in amounts proportionate
to the values manifested on the type wheels.

During the interval while the type wheels and
connected parts are being selectively positioned,
the detector 120, Figs. 48 and 56, is lowered to
bring the sensing pins 122 into cooperation with
the printing and control device D disposed in
sensing position II, these pins passing through
perforations such as 9A, 9B and so on in the
printing and control device D, Fig. 49, that are
representative of the customer’s account num-
ber, and thereby actuating the aligned Bowden
cables 135. It will be noted in this connection
that although the operation of the detector 120 is
graphically illustrated in Fig. 63, in conjunction
with the operation of the various parts of the
printing apparatus B, this detector is, in the ac-
tual construction of the machine, being controlled

by the cam 131, Fig. 57, on the cam shaft 146 of

the machine, and is cperated as shown in Figs. 57,
63 and 64, only during the first cycle of opera-
tion of the variable data printing apparatus B
inasmuch as the printing and control devices D
are fed only once during every two cycles of op-
eration of the apparatus B.

As to the printing and control device that is
located at station III, the desired first impres-
sion may of course be made at any time in the
first cycle of operation of the unit B and this is
accomplished under control of a cam 147G on the
cam shaft 146. The cam 141G serves to close a
switch {4TF that extends circuit to a solenoid
820A, such solenoid serving to cause operation
of the pump that operates the platen P through
its printing cycle. The cam f41G has two lobes
as shown in Pig. 57, thereby to cause similar op-
eration of the platen P in the second cycle when
the sheet S has advanced into contact with the
stop finger 150a,
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The Bowden cables 135, upon being selectively
actuated by the sensing pins 122, operate their
respective switches as 312, Figs. 58 and 58A.
Thereafter, the cam 333, Figs. 6, 46 and 58, closes
the timing switch 332, and depending upon
whether or not the account number in the print-
ing and control device D matches with the ac-
count number in the card C, a condition of con-
current energization of the relays 330, 336, 338
and 340, Fig. 58, is or is not produced. - If there
is a diserepancy in the account numbers, at least
one of these relays remains deenergized and
upon closure of the timing switch 332A by the
cam 333A subsequent to the closure of the switch
332, a circuit is completed to the winding of the
stop relay 354, Fig. 57, thereby breaking the hold-
ing circuit to the relay T{4 and deenergizing this
relay and the timing solenoid 720, Figs. 57 and 2,
and causing the timing cam shaft (46 to cease
rotating at the end of the current cycle of rota-
tion of the drum 144 of the form printing unit
U. In such event, the printing apparatus B
completes its first cycle of operation and then
ceases further operation, since the timing cam
{47—B, Pig. 57, is no longer in rotation, and
hence is not effective to energize the clutch sole-
noid 174 that operates the cam shaft (60, How-
ever, in the event the account numbers match,
which is the normal and intended condition, the
stop relay 354 does not snergize when the timing
switch 333A is closed and, therefore, the timing
cam shaft 146, Fig. 2, continues in operation to
send the printing apparatus B through its suc-
ceeding cycles of operation.

As the final step in the positioning of the type
wheels 364 under control of the sensing bars 229,
at 180° in this eycle, the pin 4{4 on the drive
lever 318, Figs. 22 and 23, engages and rocks the
bell crank 421, Figs. 22 and 22D, and actuates the
link 422, Fig. 3, to thereby engage the locking
pawls 272, Figs. 8 and 15, with the sensing bars
229 for maintaining these sensing bars in the
positions to which they have been selectively ad-
justed, until they are subsequently restored by the

5 bail 280. It will be understood that although the

type wheels and sensing bars have been repre-
sented in Fig. 63 as being moved during the en-
tire interval in which the bails 280 and 384 are
in motion, that this merely represents an extreme
condition and that the type wheels and sensing
bars may be selectively arrested at any earlier
time in the cycle.

Bails 280 and 384 pause for a brief interval, be-
tween 180° and approximately 205°, before the
initiation of restoring movement thereof. During
this dwell period, the printing of the bottom line
of variable data V is effected upon the sheet S,
the platens 361 being actuated to make this im-
pression from the type wheels 364 shortly after
the pin 414 on the lever 318, Fig. 22, has en-
gaged and rocked the lever 468 to release the
platen arms 367 to the action of the springs 370.
The tie rod 545, Figs. 22 and 24, is lowered to
enable the springs 553 to snap the type bars 543
downwardly and make an impression upon the
proof web 50T—W of the items of total kilowatt
hours, net bill, district and ledger numbers, Fig.
61, which were printed in the bottom line upon
the sheet S. After these impressions have been
effected, the platens 361 and type bars 453 are re-
stored by the bail 425 and tie rod 545, respectively,
and during this restoration of the type bars 543
the proof web §0T—W is advanced to bring the
next line into printing position.

During the interval when the sensing bars 229
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are at rest, the timing switch 475 opens, and the
roller 259 is raised to elevate the sensing bars 228
from out of contact with the card. Shortly after
the sensing bars are so elevated, the bails 288 and
224 commence to restore the sensing bars 229 and
type wheels 384 toward their zero positions. How-
ever, prior to the commencement of such restor-
ing movement, the rockers 588, Figs. 26 to 36, in-
clusive, of the accumulator mechanism will have
keen swung to raise the accumulator pinions 581
into meshing engagement with the slides 571 con-
nected with the type wheels 884 which were
instrumental in printing the total kilowatt-hoeurs
and nef bill. Hence, as the bail 384 restores the
type whaels 864, type bars 543 and slides 574 to-
ward their zero positions, the slideg B%{ are dis-
placed to effect entries of the total kilowatt-hour
and net bill amounts into the accumulator pin-
ions. The bail 384 is fully restored at about 32¢°
in the cyele, at which time it strikes the stop pins
290, Figs. 5, 22 and 23, as the type wheels 564 and
their connected type bars 543 and slides §7i ar-
rive at their normal zero positions. It will bs
noted in Fig. 63 that the accumulating period cov-
ers the entire interval in which the type wheels
are restored, it being understood that the maxi-
mum amount of such restoring movement has
been represented on the chart and that a lesser
mevement may occur in many instances whers the
type wheels were positioned to print digits of a
numerical value lower than the maximum value.
During this sccumulating period, those carry
segments 625 which are to effect carry-over en-
tries are trieped and thus conditicned to subse-
quently effect the carry entries.

Because of the lost motion connection between
the drive levers 378 and hail 284, Fig. 22, the hail
280 which restores the sensing bars 228 moves a
short time after the bail 384 has come to rest to
therehy establish the necessary clearance between
these parts. The timing swiiches 2%ZA and 332
are opened in the order named, and the detector
128 and sensing brushes 221 are thereafter raised
to their upper inoperative positions in the course
of the first cycle and preferably prior to the ini-
tiation of restoring movements of the parts. Like-
wise, the pin bar 857 which controls the switches
453, Figs. 6 and 59, is shifted from its upper to
its lower position s the cam shaft 452 approaches
the end of its first half of a revolution, which is
equivalent to the first eycle of the cam shaft {80,
and the switches 458 and £89, conirolled by the
bar 487 and cams 487 on the cam shaft 452, are
conditioned for subsequently interconnecting the
sensing bars 222 with the type whesl solenoids

398 during the ensuing second cycle of operation.,

Also, prior to completion of the first cycie, the
line shifter mechanism is operated to shift the
sheet guide strips 858 transversely of the guide-
way G 1o thereby bring the sheet S info alignment
with the guideway G’ and enable the platens 36§
to subsequently print the uppsr line of variable
data V upon the sheet 8.

As the final step in the first cycle of operation,
the carry segments £28 which were tripped during
the entry-effacting operation, are operated to
effect carry-over entries on the accumulator pin-
ions 591, as explained hereinabove in connection
with Figs. 35 and 35. Restoration of these carry
segments is not effecied until the next subse-
quent actuation of the rockers £38, as shown in
Fig. 31, during a suceceeding entry-effecting or
total-taking operation. In the timing chart,
Fig. 63, the carry entry operation is represented
as taking place within. the last 10° of the first
cycle, this being the interval in which the seg-

1S

16

15

59
@D

pors)

a0

P
el

ot
<

24

D]

<

0

G5

-
w

ments are rocked by their springs 627 as shown ifi
Fig. 36.

At the conclusion of the complete rotation of
the cam shaft 168, the clutch for this shaft is
disengaged and the shaft remains stationary until
another lobe on the timing cam (47—B, Fig. 57,
engages and closes the switch 189 to energize the
clutch solenoid {14, thereupon initiating the sec-
ond cycle of operation, which will now he de-
scribed.

Second cycle

At the commencement of this cycle, the pin
har 457 ig in its lower position to separate the
middle contacts of the switches 458 from the up-
per contacts of these switches and engage them
with the lower contacts of these switches. More-
over, those switches 467 which were closed during
the first cycle are now open, while those which
were open during the first cycle are now closed.
Thus, the selective control means is conditioned
to operatively interconnect the sensing bars 229
and type wheels 854 to effect printing of the
upper of variable data V on the sheet S under
control of the card C. The general operation of
the timing switch 475, roller 259, bail 282, bail 384,
lock pawls 272 and platens 88! is the same as has
been described hereinabove in connection with
the first cycle of operation. However, in the sec-
ongd cycle the type bars 543 are prevented from
meking any Iimpression upon the proof web
—W, and the proof web feed is disabled.

The sensing brushes 23{ are lowered into co-
cperation with the card C concurrently with the
lowering of the sensing bars 225 info their oper-
ative positions, but the sensing brushes 231 are
ineffective during this second cycle inasmuch as
the detector (28, Fig. 55, remains in itz upper
inoperative position throughout this cycle and
the timing switches 332 and 2332A remain open.
The accumulator mechanism is disabled due to
the rockers %88 having been uncoupled from the
lever 689, Fig. 26, when the ling shifter mechanism
is operated to effect the shift to the upper line
of data. Hence, no entries are effected into the
accumulator during the second cycle.

When the sensing bars €22 have ceased their
sensing movement and have been raised by the
reller 258 prevarasory to being restored by the
hail 228, the stop finger 228 is raised to en-
able the card C to be fed away {rom sensing po-
sition and discharged into the collector N, Fig, 1.
The card picker 8%, prior $o the time the finger
223 was raiged, had heen imoving rearwardly or
to the left as viewed in Fig. 15, of the magazine
¥, but when the first card starts to advance away
from sensing position to he discharged, the pick-
er {84 pushes the card C from the bottom of the
stack toward sensing position, and this card is
engaged by the roller 218 and is advanced toward
the finger 222, this finger being lowered to arrest
the card C at the appropriate time in the cycle,
After the platens 281 have been operated to print
the upper line of variable data V upon the sheet
S and while these platens are being restored, the
shiect stop finger 148, Fig. 2, is raised and the first
sheet 8 is advanced into the guideway G’ and is
fed into printing position heneath the vplaten P,
heing arrested in such position by the stop finger
{86, Such operation corresponds to the opera-
tion of the stop fingers as {81 by the cam shaft
185 in my aforesaid Patent No. 2,296,277,

The line shifter mechanism is operated toward
the close of the second cycle to restore the sheet
guide strips 368 back into alignment with the
guideway G, as shown in Figs. 2 and 66, for re-
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ceiving the next sheet that is advanced along this
guideway. The sheet stop finger 149 is operated
under control of the cam shaft (48 which is
geared to the timing cam shaft 146, Figs. 2 and
66, and is operated in such timed relation with
the web feeding and web severing means that
after the first sheet has been fed away from
printing position beneath the platens 361, the fin-
ger (49 is lowered to arrest the next succeeding
sheet as it is advanced beneath these platens,
As shown in Fig. 64, this takes place prior to the
completion of the second cycle of the apparatus
B s0 that a new sheet is disposed in position at
the beginning of the next succeeding cycle of op-
eration. The pin bar 457 is raised toward the end
of the second cycle to thereby restore the switches
458 into their normal positions, shown in Fig, 42,
and at the end of the cycle the cam shaft 452
will have completed its first revolution to dispose
the cams 469 and switches 467 in the positions
which they occupied in the beginning of the first
cycle.
Subsequent machine operation

The operation of the printing apparatus B fol-
lowing the printing of the first sheet S is substan-
tially a repetition of that described hereinabove,
the apparatus B going through a first cycle sim-
ilar to that illustrated in Fig. 63 to print the low-
€r line of data V upon the sheet S, this being fol-
lowed by a second cycle similar to that illustrated
in Fig. 64 for printing the upper lire cf such
data. The total kilowatt hours, net bill, district
and ledger numbers are printed upon the proof
web 50T—W concurrently with the printing of
these items upon each sheet as S, and entries of
the total kilowatt-hours and net bill are also ef-
fected into the accumulator mechanism.

In the flow charts of Figs. 67 and 68, a succes-
sion of sheets S—1, S—2, S—3 and S—4 are il-
lustrated in the positions that such a succession

~of sheets would occupy in the operation of the
machine, and similar series of printing devices
D—2, D—3 and D—4, and data cards C—2, C—3
and C—4 that are related to such sheets are also
illustrated in the positions that such cards and
printing devices would occupy in the machine.
In Figs. 67 and 68 the cards C, printing devices D
and sheets S are designated by numerical suffixes
that indicate the relationship between such ele-
ments, so that, for example, the variable data V
is printed on the sheet S—2 is derived from the
data card C—2, while the changeable data A on
such sheet is printed from the printing device
D—2, : :

Thus in a first cycle of operation of the unit
B a printing device D—3 is located at the sensing
station II, and when the related card C—3 is lo-
cated at the card sensing station, the correspond-
ing sheet S—3 will be located at printing staticn
in the unit B in aligsnment with the supply guide-
way G as shown in Fig, 67. In this first cycle of
operation of the unit B, the account numbers
represented on the printing device D—3 and on
the card C—3 are sensed and compared, as dia-
grammatically indicated in Fig. 67, and if these
numbers are found to correspond, the variable
printing unit B operates through its first print-
ing operation so as to print the lower line of vari-
able data V on the sheet 5—3, as indicated by
lines included on the sheet S—3 of Fig, 67. Dur-
ing this first cycle of operation of the unit B, the
preceding sheet S—2, upon which both lines of
variable data have previously been printed un-
der control of the card C—2; will be located at
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printing station III in such a position that oper-
ation of the platen P serves to print the change-
able data A on the stub portion of the sheet S,
as indicated by lines included on the sheet S—2
in Fig. 67. The sheet S—I{ which preceded the
sheet S—2 will at this time be located in the col-
lecting hopper, having passed through the ro-
tary printing unit U so as to have the form F
printed thereon, as indicated in Fig, 67.

In the second cycle of operation of the variable
printing unit B, the sheet S—3 is located in
alignment with the guideway G’ as indicated in
Fig, 68, therehy to enable the second or upper
line of variable data V to be derived from the
card C—3 and to be printed in the proper posi-
tion on the sheet, as indicated by lines included
on the sheet 8—38 in Fig. 68. In this second cycle
of operation of the unit B the sheet §—2 is ad-
vanced along the guideway G’ so as to be posi-
tioned for formation of a second or duplicate im-
pression of the changeable data A on the main
bill portion of the sheet S—2 from the printing
device D—2, as indicated by lines included on the
sheets S—2 in PFig. 68. After the formation of
such printing impressions in the second cycle,
the sheet S—2 is passed from station III so as
to pass through the printing unit U; the sheet
S—3 is passed to station III where it is positioned
by. the stop finger 158; and after the line shift-
. ing section of the sheet guideway has been again

aligned with the initial guideway G, the web feed

unit is operated so as to pass a sheet S—4 along
the guideway and into the position determined by
the stop finger 149, to thereby condition the ma-
chine for the succeeding two cycles of operation
in which the sheet or bill S—3 will be completed.

In the printing and control device feeding op-
eration which takes place prior to the.initiation
of the next cycle of operation of the printing ap-
paratus B following the second cycle, Fig. 64, the
printing and control device D which was in sens-
ing position II is advanced to printing position

III beneath the platen P, and a new printing and

contro]l device D is advanced from the magazine
45 H into sensing position IT beneath the detector

120, Thereafter, as the lower line of variable
data V is being printed upon the next sheet S,
the platen P makes an impression of the change-
able data A from the first device D onto the first
50 sheet S. The stop finger 150, Fig. 2, is then raised
by means that are simflar in form and construc-
tion to the cam employed for operating.the stop

finger 181 in my aforesaid Patent No. 2,296,277,

the cam being angularly displaced in the well-
55 known manner to effect proper timed operation

of the stop finger to enable the first sheet S to
be advanced a short distance into engagement
with the stop finger 158a, and when the upper
line of data V is being printed upon the second
g0 Sheet S, the platen P makes a duplicate impres-
sion of the changeable data A from the first de-
vice D upon the stub of the first sheet 8. There-
after, the stop finger 1588a is raised to enable the
first sheet S to be fed to the form printing unit
¢5 U to have the form F, Fig. 61, printed thereupon,
the sheet being thereafter discharged into a suit-
able collector. The timing of the various stop
fingers 149, 159 and (58q is illustrated in the
timing charts of Figs. 63 and 64. After the du-
70 Plicate impressions have been made from each

printing -and control device D by the platen P,

such printing device is discharged into the draw-

er J, Fig. 1, from which is was removed. Thus,
in each complete rotation of the timing cam shaft
75 146 following the first revolution thereof, a com-
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plete printed sheet such as the bill 8, Fig. 61, is
preduced ky the machine,

The printing and control devices D and cards
C, as has been mentioned hereinahove, are ad-
vanced concurrently from their respective maga-
Zines to positions whereat sensing operations are
performed thereupon for the purpose of commpar-
ing the account numbers represented in the cards
and printing and control devices. The sheets S
are, of course, cut from the wek W and advanced
to printing position in the unit B in timed rela-
tion to the operation of the card feed raeans and
the printing device feed means, and the timing
cf. such sheets, as well as the sensing operations
and the operations of the platen P and the unit
B is ilustrated in the {iming charts of Figs. G3
and-64. The number comparison operation is al-
ways performed in the first cycle of each variable
data printing operation of the apparatus B and
if a discrepancy should be detected, the machine
is thrown out of sutomatic operation upon com-
pletion of this first cycle, at which time the sheet
S disposed beneath the platens 38{ wiil have re-
ceived cnly the bottom line of variable data V.
Then in order to print the upper line on the sheet
3, the machine will have to be manually operated.
The sheet is then removed and the correct ad-
dress is added at some other convenient time, it
being then necessary to make the proper re-ar-
rangement of the printing and control deviess D
relative to the card C or to locate such other fault,
for example, incorrect punching of the account
number in a card or printing and conirol device,
as might have caused the non-matching condi-
tion,

If at any time it should be desired to interrupt
automatic operation of the machine hefore the
run of cards and printing and contzol deviees has
been completed, the shell 785 of the switch 88,
Figs. 2 and 57, is depressed to separate the con-
tacts 768 and 769 and thereby break the holding
cireuit for the relay T{4. This relay thereuncn
deenergizes and opens the contact Ti4B to deen-
ergize the solenoid 728 and thus inierrupt auto-
matic operation.

Total taking cucle

This operation:is conveniently performed at
the completion of a run of cards ang printing
and control devices or at any other iime when
normal-operation of the mechine has been sus-
pended. As explained hereinahove, under the
heading “Total taking” the first step in this op-
eration is to depress the key §74, Figs. 1, 4 7 and
57, to energize the sclenoid 881, Figs. 5 and G, and
thereby condition the machine for a total taking
operation. As-an incident to the operation of
the solenoid 8§, the sleeve 247 is shifted along
the cam shafb 159 to disengage the gear 246 from
the gear 2{E. Hence, the shaft 294 remains sta-
tionary, causing the cam shaft 452 to remain sta-
tionary. Timing switches 475, 832 and 3224, con-
trolled by the cams 478, 838 and 2234, mounted
on the shaft £52, therefore remain opan through-
out the total taking eycle and hence the number
comparison circuits, Tig, 58, and the selective
control circuits, Fig, 59, are rendered in opera-
tive. ‘The line shifter mechanism, keing coi-
trolled from the shaft 204, is likewise disahied.
The-arm 678, Figs. 3 and 6, on the rock shafi 415
controlied by the zolencid 531 is lowered into pe-
sition to prevent operstion of the isver 43,
& and 37, thereby causing the rollers 259 an
to maintain the sensing bars 228 and brushes
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in their raised positions as shown in Figs. 8
and 19,

Thereafter the key 685, Figs. 7, 14 and 57, is d=-~
pressed to close the switeh 87 and energizes the
clutch solenoid {4, Fig. 5, and thereby send the
cam shaft {83 through a cycle of rotation. The
cam 888, Fig, 28, acts through the intermediate
mechanism to swing the rocker 948 of the accu-
mulator mechenism and raise the accumulator
pinioas 858¢ info engagement with the racks 88
on the slides 571 in the total kilowali-hour and
net bill groups (the siides $718 in the district and
ledger number grours being held and locked by
the pawl 688, Fig. 22) prior to the initiation of
movement ¢f the hails 238 and §84, as shown in
Fig. 65, the operation of the bails 435 and 354
heing the same as shown in Fig,

63, The slides
571 are thereafter yieldingly urged to the left as
viewed in PFig. 22 until the accumulator pinions
reach their zero positions, thereky positioning the
tyre wheels 352 to print the total that has thus
been read out from the accumnulator. Before the
accuimulator pinions are disengaged from the
slides 5§71, the multi-contact relay 884, rig. 59, is
energized upon closure of the switch %83, Fig, 37,
by the drive lever 288 toward the compietion of
movement of the bail 384, The stop pawis 393 are
thereupon engaged with the teeth &8{ of the type
wheels 384, Fig. 22, to lock thess {ype wheels in
thie positions in which they have been selectively
acdjusted, and the accumulator pinions 581 are
subsequently lowered out of engagement with the
slides 554,

Type bars 543 are operated to print the totals
of the kilowatt-hours and net bill amounts read
out from the accumulator onto the proof web
§37T—W in the interval while the bail 384 is at
rest. Thereafter, the type bars 542 are restored,
the proof web is fed another step, and the bails
268 and 884 restore the sensing bars and type
wheels, the pawls 393 being relessed upon res-
toration of the type wheels, as aforesaid. As
the final operation in the total taking cycle, the
latching lever €84, Figs. 3 and 37, is actuated to
release the slide bar €83, Figs. 5 and 9, thereby
conditioning the machine for normal operation
in the manner explained hereinabove.

SUMMARY

"It will be apparent from the foregoing Gescrip-
tion that I have provided a novel printing ap-
paratus which is operable to print a plurality of
superposed lines of variakle data upon a bill
sheet or the like, such as the bill S, Fig. 61, under

5 control of a record card as C, Pig. 68, the im-

pressions of such data being effected in a line-
by-line manner from a single row of type wheels
adapted to print one line at a time in each of a
plurality of cycles of operation of the apparaius.
The means which analyzes the record card is
rendered eifective a plurality of times corre-
sponding to the number of lines of variable data
10 be printed, and is operatively interconnected
with the type wheels in such a manner during

O each card analyzing operation that the data

represented in selected columns of the card
are transcribed by selected ¢f the type wheels
onto the sheet S.

Thus, the arrangement of cam-controlled
switches shown in Figs. 6, 41 to 47, inclusive, and
59, operatively interconnecits the switches 262
controlled by the card sensing bars 228 with the
control solencids 388 for the type wheels 358 in
a different manner in each cycie of operation as
required. in the printing of the several lines of
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variable data. It will be manifest that this is
an extremely flexible system for accomplishing
this purpose. For example, the type wheels 364
which print the total kilowatt-hours (426) in
the bottom line upon the sheet S, Fig. 61, under
control of the set of sensing bars 229 allocated
to the “Total units” columns in the cards C, Fig.
60, also print the kilowatt-hours, 1st step (250)
in the upper line on the sheet S under control of
the sensing bars which analyze the “first Step”
card columns, the control of these type wheels
by the appropriate sensing bars in each printing
cycle being governed by the selective contirol
means. The type wheels which print the dis~
trict and ledger numbers in the lower line are
ineffective while the upper line is being printed
so that a blank space is left in the upper line
above the district-ledger number (85-—549).
Similarly, the type wheels which print the rate
number or designation are ineffective when the
lower line is being printed but are rendered
effective to print the rate number (C3) in the
upper line. In the case of the net bill and gross
bill amounts, the sensing bars for the net bill

columns on the card C concurrently control two o

gets of type wheels for printing the net bill
amount (18.12) at two places in the lower line
on the sheet S. During the second printing
cycle when the upper line of variable data is
printed, the set of type wheels which printed the
net bill upon the stub of the sheet S is rendered
ineffective, and the type wheels which printed the
net bill in the lower line upon the body of the
sheet S are now placed under control of the
sensing bars for the “Gross” bill card columns
to print the gross bill amount (20.13) in the
upper line above the net bill. Still other control
combinations can be provided in the manner
hereinabove suggested. Moreover, the present
invention is adapted to the printing of addi-
tional lines of variable data, if more than two
lines are required, by merely utilizing a duplica-
tion of the described apparatus.

There has also been described means for com-~
paring an identifying number perforated in code
in each printing and control device as D, Fig.
49, with a corresponding identifying number (for
example, the account number 4321 in the ilius-
trated example) perforated in conventional
single-hole notation in each card as C, Fig. 60,
that is advanced to sensing position concur-
rently with the advance of the printing and con-
trol device D to its sensing position. In the
event a non-matching condition. arises, the op-
eration of the printing machine is interrupted
until the condition is rectified. In the present
construction, only the bottom line of variabie
data V Is printed upon the sheet S under these
circumstances and the machine may then be
manually operated to print the top line of data
V so that all of the data from the card as C is
printed on the bill sheet. Thereaiter, in any
manner desired, the proper address A and forin
F may be printed on such sheet.

A suitable accumulator has been provided for
keeping a total of certain of the items of data
(In the present construction, the total kilowati-
hours and net bill amounts) printed upon the
sheets 8. Likewise, certain of the items (fotal
kilowatt-hours, net bill amount and district-
ledger number) are printed upon.a proof sheed
concurrently with the printing of these items

“upon a sheet as S, this list being prepared for
‘accounting purposes. When totals of the items
entered into the accumulator are desired, the
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machine is sent through a total talking opera-
tion in which the proof printer is placed under
the control of the accumulator, and the totals
are thereupon read out and printed upon the
proof web.

As mentioned hereinabove, my novel variable
data printing and accumulating apparatus is par-
ticularly adapted to be embodied in a printing
machine of the type disclosed in my co-pending
application, Serial No. 221,841, now Patent No.
2,296,277, patented September 22, 1842, supplant-
ing the multiplying apparatus disclosed in said
application. However, the invention is obviously
capable of more extensive use in all instances
where it is desired to print a plurality of lines
of superpesed data under control of a common
sensing means responsive to record bearing in-
strumentalities such as perforated record cards.
Furthermore, although the preferred embodiment
of the invention disclosed in the instant appli-
cation shows the use of a mechanical card sens-
ing means and an electrically operated arrange-
ment for selectively establishing operative inter-
connections between the sensing means and the
printing means, I contemplate the substitution of,
say, electrical card analyzing devices (such as the
brushes 231 and associated parts disclosed here-
in for analyzing the account nutbers represented
in the card C) for the mechanically operated
sensing bars 229, Likewise, it would be possible
to employ a mechanical selective control means
in lieu of the electrical circuit arrangements to
which I have rescrted in the present invention.
Furthermore, while the machine has been de-
scribed as being a printing machine, it could
also be adapted to produce perforated or other
kinds of records, if the need should arise.

Thus, while I have illustrated and described a
selected embodiment of my invention it is to ke
understeod that it is capable of variation and
medification and I, therefore, do not wish to be
limited to the precise defails set forth but de-
sire to avai] myself of such changes and altera-
tions as fall within the purview of the following
claims.

I claim:

1. In a progressive record-controlled printing
machine having means affording a sensing sta-
tion at which successive records may be posi~
tioned, a plurality of groups of record sensing
members disposed at said sensing station and
each responsive to a predetermined portion of a
record sensed thereby, and a plurality of groups
of printing members each operabkle to print at
least a portion of a record to be produced, means
operatively interposed hetween said sensing mem-
ters and said printing members and cperable to
rlace certain of said groups of printing members
under conirol of certain of said groups of sens-

o Ing members and to render ineffective the other

of said groups of printing and sensing members
in each of a series of combined sensing and print-
ing operations of the machine, said last-named
means including selective contrel means auto-

5 matically varying the operative interrelations be-

tween said groups of sensing and printing mem-
hers and determining which of the sensing and
printing members are to be ineffective for dif-
ferent machine operations.

2. In a caleulating and printing machine, a se-
ries of relatively displaceable type members, a bail
movable from an initial position to a final po-
cition and thence hack te its initial position, re-
silient means interconnecting said type members
individually with said bail and tending to main-
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tain said type members and said bail against
relative displacement, a series of teeth provided
in each of said type members, stationarily mount-
ed pawls one for each of said members, individ-
ual actuating means for zaid pawls to individually
actuate the same to cooperate with the teeth
in its tyge member, control means operable se-
lectively upon said individual actuating means to
differentially set said type members, an accumu-
lator compricing a series of members adjustable
to represent the digits of a numerical amount,
means placing said type members under the con-
trol of respective digit-representing members,
said accumulator including means enabling each
of said digit-representing members to selectively
arrest its type member at a time in the forward
movement of said bail indicative of the corre-
sponding digit in said numerical amount, where-
upon said hail is displaced relative to such type
member against the action of said resilient means,
means rendered effective when said bail is in ibs
final position to actuate all of said pawls into
cooperation with the teeth of said type mem-
bhers and thereby enable said accumulator to be
withdrawn from confroliing relation with said
type members without substantially disturbing the
selected positioning of such type members, each
of said pawls and its cooperating teeth heing
of such configuration that such pawl is held in

self-locking engagement with the abutting tooth »

under the influence of the resilient means acting
upon the varficular type member, until the rela-
tive displacement of such type member and the
bail is taken up during the return movement of
said bail.

3. In a record-controlled machine, a sensing
member for reading a digital indicium represented
on a record-bearing device, driving means pro-
ducing relative movement between said sensing
member and said device to thereby cause succes-
sive index peint positions representative of zero
and the digits 1 to 9 on said device to move into
cooperating relation with said sensing member
in the order named, & recording member differ-
entially adjustable to any of a number of posi-
tions to record a selected digit upon a record
sheet or the like disposed for ccoperation there-
with, cther means operatively connected to said
driving means and imparting movement to said
recording member to -successively adjust it away
from an initial zero position into positions where-
ab it may record the digits 1 to 9 in unison with
the relative displacement between said sensing
member and- said record-bearing device, means
controlled by said sensing member and rendered
cperative when sald member encounters an in-
dicium at cne of said index point positions to
rvender said driving means ineffective to further
displace said recording member, and a lost mo-
tion means embodied in the connection between
said driving means and said other means where-
by relative displacement between said sensing
member and said device may occur prior to the
time the zero index point position moves into
cocperation with said sensing member without
producing displacement of said recording mem-
ber away from its zero position.

4, A machine for printing numerical data de-
rived from a record card onto a bill sheet or the
iike, such data being represented in various col-
umns oh said card by perforations each located
in a numerically significant index point in g sep-
arate card column, comprising means affording 5
sensing station at which a record card may be
disposed, sensing means at said sensing station
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and  including movable sensing members  each
adapted to detect the presence of a perforation
in a respective card cclumn and means for im-
parting movement to each of said sensing mem-~
bers relative to said card from an initial inop-
erative position into positions in which it sue-
essively senses the index points in its card col-
umn until it detects a perforation therein, a
plurality of switches each controlled by a respec-
tive sensing member and closable when its sens-
ing member detects a perforation in the corre-
sponding card column, g plurality of movable
printing members each carrying a series of nu-
wmerical type characters respectively correspond-
ing to the various numerically significant index
points in any of said columns on said card, yield-
ing means for driving each of said printing mem-
bers from an initial position in which it disposes
the type character corresponding to the first in-
dex point on said card sensed by said sensing
members in pesition to print on szid sheet, to-
ward a rosition in which it can dispose in said
printing position the type character correspond-
ing to the last index point that can be sensed
by a sensing member, said printing members
Leing driven in substantial synchronism with the
advance of said sensing members, a plurality of
electrically operated devices onre asscciated with
each of said printing members and operahkle to
arrest such member against the action of its
¢ériving means in any selected one of the posi-
tiong in which it disposes a type character in
printing position, and selective control means se-
lectively establishing and controlling electrical in-
terconnections hetween said switches and said
electrically operated devices in each overation of
said sensing and printing members to determine
which of said sensing members shall ke operative
to control certain printing members for trans-
scribing card data onto said sheet, said last-
named means including a plurality of other
switch means each operable to establish a con-
trol circuit from sz certain one of said sensing
memper-controlled switches to a selected one of

= said electrically operated devices for enabling said

device to arrest its printing member when the
associated sensing member detects a perfora-
tion, and governing means for rendering certain
of said other switch means effective during each
operation of said sansing and printing members
to establish a predetermined pattern of intercon-
nections between sald sensing member-controlled
switches and said electrically operated devices,
such paitern of interconnections heing varied for
successive operations.

5. A machine according tc claim 4, in which
said selective control means includes a plurality
of still other switch means respectively connected
to certain of said electrically operated devices
and each closable to operate such device, and
other governing means operating during certain
sensing and printing cperations to close at least
some of said still other switch means to arrest
the associated printing members in their initial
positions and thereby render the corresponding
sensing members ineffective,

6. In a calculating and printing machine, a se-
ries of relatively displaceable {ype members,
means for actuating said type members inclug-
ing resilient means for individually urging the
respective type members in cne direction and a
restering bail movable from an initial position
to a final position and thence through a restor-
ing movement back to its initial position, said
resilient means tending to maintain sszid type
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members and said bail against relative displace-
ment, a series of teeth provided in each of said
type members, a series of pawls, one for each of
said type members, individual actuating means
for said pawls to individually actuate the same to
cooperate with the teeth in its type member, con-
trol means operable selectively upon said indi-
vidual actuating means to differentially set said
type members, an accumulator comprising a se-
ries of members adjustable to represent the digits
of a numerical amount, means placing said type
member under the control of respective digit-
representing members, said accumulator includ-
ing means enabling each of said digit-represent-
ing members to selectively arrest its type merm-
ber at a time in the forward movement of said
bail indicative of the corresponding digit in said
numerical amount, whereupon said bail is dis-
placed relative to such type member against the
action of said resilient means, means rendered
effective when said bail is in its final position to
actuate all of said pawls into cooperation with the
teeth of said type members and thereby enable
said accumulator to be withdrawn from control-

ling relation with said type members without sub~ .

stantially disturbing the selected positioning of
such type members, each of said pawls and its
cooperating teeth being of such configuration that
such pawl is held in self-locking engagement with

the abutting tooth under the influence of the .

resilient means acting upon the particular tyre
member, until the relative displacement of such
type member and the bail is taken up during the
restoring movement of said hail.

7. In a printing machine having a printing po- -

sition, a pair of parallel sheet guideways station-
arily disposed on opposite sides of said printing
position in longitudinally spaced relation to each
other and disposed ocut of alignment with each
other in a transverse sense, an intermediate sheet
guideway parallel to and disposed between said
stationary sheet guideways and extending across
said printing position, means mounting said in-
termediate sheet guideway for transverse shifting
movement from a first position wherein the in-
termediate sheet guideway is aligned with the
first one of said stationary guideways and a sec-
ond position wherein said intermediate sheet
guideway is aligned with the second one of said
stationary sheet guideways, means for advanc-
ing a sheet along said first stationary sheet guide-
way and into a predetermined position in said
intermediate sheet guideway when intermediate
sheet guideway is located in said first position,
impression means operable to form an impres-

sion on such a sheet while the intermediate sheet

guideway is located in said first position, means
operable in timed relation to said impression
means to shift said intermediate guideway to said
second position, means controlling said impres-
sion means to form another impression upon the
sheet in a different position while the interme-
diate sheet guideway is located in second posi-
tion, and sheet feeding means operable there-
after to discharge the sheet from said interme-
diate sheet guideway into said second sheet guide-
way.

8. In a printing machine having g printing posi-
tlon, a pair of parallel sheet guideways sta-
tionarily disposed on opposite sides of said print-
ing position in longitudinally spaced relation to
each other and disposed ouf of alignment in a
transverse sense, an intermediate sheet guide-
way parallel to and disposed between said sta-
tionary sheet guideways and extending across
sald printing position, means mounting said in-
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termediate sheet guideway for transverse shift-
ing movement from g first position wherein the
intermediate sheet guideway is alisned with the
first one of said stationary guideways and a sec-
ond position wherein said intermediate sheet
guideway is aligned with the second one of said
stationary sheet guideways, means for advancing
a sheet along said first stationary sheet guideway
and into a predetermined position in said inter-
mediate sheet guideway when intermediate sheet
guideway is located in said first position, impres-
sion means operable to form an impression on
such a sheet while the intermediate sheet guide-
way is located in said first position, means op-
erable in timed relation to said impression means
to shift said intermediate guideway to said second
positicn, means controlling said impression
means to form another impression upon the sheet
in a different position while the intermediate
sheet guideway is located in second position, sheet
feeding means operable thereafter to discharge
the sheet from said intermediate guideway into
said second sheet guideway, and means for re-
turning said intermediate guideway to said first
position after the sheet has been thus discharged
into said second stationary sheet guideway.

9. In a printing machine having g pair of
spaced printing positions, a sheet guideway com-
prising first and second end sections disposed in
stationary and parallel relation and in longi-
tudinally spaced relation to each other, said
sheet guideway also including an intermediate
section disposed between said stationary end sec-
tions in parallel relation thereto and for shifting
movement selectively into alignment with one or
the other of said end sections, said intermediate
section of said guideway extending across one of
said printing positions, and said second end sec-
tion of said sheet guideway extending across the
other of said printing positions, sheet feeding
means operable to feed a sheet along said first
end section of said guideway and into said inter-
mediate section, impression means.at said one of
said printing positions operable to form an im-
pression upon g sheet disposed in said inter-
mediate section, means for shifting said inter-
mediate guideway to align said intermediate sec-
tion with said second end section of said guideway
and thereby to align another portion of such a
sheet with said impression means, means oOp-
erable to actuate said impression means through
another printing operation after the sheet has
been thus shifted, means for discharging the
sheet from said intermediate section along said
second end section and into printing position at
said other printing station to form still another
impression on the sheet.

10. In a machine for producing business instru-
ments, means for passing a series of printing de-
vices in succession along a predetermined path
through said machine in a step by step manner
such that each device comes to rest at a printing
station, means for passing a series of data-bear-
ing cards in succession through the machine
along a predetermined path through the machine
and in a step by step manner such that each data-
bearing card comes to rest at a card-sensing sta-
tion, a variable printer affording a variable-data
printing station, sheet feeding means operable to
feed sheets in succession and in a step by step
manner through said machine to said variable-
data printing station and then to the other print-
ing station, sensing means associated with said
variable printing means for controlling the same
and operable to sense a data-bearing card at sald
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card-sensing station, means operable upon a
sheet while it is located at said variable data
printing station to shift the sheet laterally of
said guideway irom one relationship to another
at said station, governing means operable to op-
erate said sensing means and saild variable
printer through a first operation when such a
sheet is in one of said relationships and through
another operation when the sheet is the other
relationship, and impression means at said first
mentioned prinfing station contrelled by said gov-
erning means to make at least one impression
from the related printing device onto such sheet
when the sheet is located at said first mentioned
printing station.

11, In a machine for producing business instu-
ments, means for passing a series of printing and
control devices in succession along a predeter-
mined path through said machine in a step by
step manner such that each device comes to rest
at a device-sensing station and thereafter comes
to rest at a printing station, means for passing
a series of data-bearing cards in succession
through the machine along a predetermined path
through the machine in g step by step manner
such that each data-bearing card comes to rest
at a card-sensing station, g variable printer af-
fording a variable-data printing station, sheet
feeding means operable to feed sheets in succes-
sion and in a step by step manner through said
machine to said variable-data printing station
and then to the other printing station, and sens-
ing means associated with said variable printing
means for controlling the same and operable to
sense g data-bearing card at said card-sensing
station, certain of said cards and said devices be-
ing related to each other and having identifying
means thereon indicative of such relationship,
other card sensing means associated with said
variable printing means for sensing such identify-
ing means on a card located at said card-sensing
station, device sensing means at said first men-
tioned sensing station, means operable upon a
sheet while it is loccated at said variable data
printing station to shift the sheet laterally of said
guideway from one relationship to ancther at said
station, governing mesns operable to ocperate
both of said card sensing means and said variable
printer through a first operation when such a
sheet is in one of said relationships and through
another of operation when the sheet is the other
relationship, means for operating said device
sensing means when said other card sensing
means are operated in said first operation of said
variable printing means, comparing means ccop-
erating with said device sensing means and said
other card sensing means to compare the sensed
identifying means of the card and device located
at the respective sensing stations, means gov-
erned by said comparing means and operable to
stop said machine when there is variance be-
tween the identifying means of the sensed card
and device, and impression means at said first
mentioned printing station controiled by said
governing means tc make at least one impression
from the related printing and control device onto
such sheet when the sheet is located at said first
mentioned printing station,

12, In a printing machine, a multiple order
variable printer inciuding a plurality of settable
type segments at least certain of which consti-
tute number-printing segments, means for var-
iantly setting said type segments, a plurality of
hammers for printing cooperation with the re-
spective type segments, zero suppressing means
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operatively associated with those hammers that
cooperate with said number-printing segments,
and proof printing mechanism including a plat-
en, differentially settable type members mount-
ed for setting movement transversely of said
platen and for printing movement toward and
into printing cooperation with said platen, gear-
ing means affording geared driving connections
between the individual type members and at least
selected of said number-printing type segments
to effect individual setting of said fype members
and concurrently with the setting of their re-
lated number~printing type segments, means
yieldingly urging said type members toward said
platen, a common latch for controlling said type
members, and a zero suppressing means opera-
tively associated with said type members for con~-
trolling printing movement thereof in accord~
ance with their numerical setting,

12. In a printing machine, a multiple order
variable printer including a plurality of settable
type segments at least certain of which consti-
tute number-printing segments, means for vari-
antly setting said type segments, a plurality of
hammers for printing cooperation with the re-
spective type segments, zero suppressing means
operatively associated with the hammers that co-
operate with said number-printing segments, and
proof printing mechanism including a platen, a
plurality of elongated type-carrying members
sach having number printing type elements dis-
posed at points spaced longitudinally of such
members, means mounting said members for dif-
ferential setting movement in directions longi-
tudinally of said members and transversely of
said platen and for printing movement toward
and into printing cooperation with said platen,
gear segments formed for movement with the re-
spective type segments in the differential setting
movements thereof, transmitting pinions meshed
with the respective gear segments for rotation,
thereby, racks formed on said type-carrying
members and meshed with the respective trans-
mitting pinions ang cooperating therewith to af-

s ford geared driving connections between the in-

dividual type-carrying members and at least se-
lected of said number-printing type segments to
thereby effect corresponding setting of said type-
carrying members when their related number
printing type segments are set, means yieldingly
urging said type carrying members toward said
platen, a common latch for controliing said type-
carrying members by said yielding means, and
Zero suppressing means operatively associated
with said type members for controlling printing
movement thereof in accordance with their nu-
merical setting.

14. In a business machine that utilizes two
series of record bearing devices, one series being
made up of first devices having individual mul-
tiple order identifying numbers represented
thereon in a first code having ten index positions
allocated respectively to the significant digits and
zero, and the other series being made up of sec-

5 ond devices of a second class having individual

multiple order identifying numbers represented
thereon in a second code having five index posi-
tions the first four of which when used alone
being arranged to represent a different digit fall-
ing in a first group that also includes zero, the
fifth index position when used alone being rep-
resentative of another digit falling in a second
greup the other digits of which second group are
represented by said fifth index position used in
combination with one or the other of the first
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four index positions, and the absence of a desig-
nation in all five index positions being represen-
tative of zero, said devices in the two series being
supposedly arranged in a predetermined order
with respect to such designations, means for feed-
ing the two series of devices in a timed step-by-
step manner through the machine, the devices in
each series being successively advanced through
respective sensing positions for that series, means
for stopping said machine including an electri-
cally operable stopping device and a timing cir-
cuit operable to close an electrical energizing cir-
cuit for said stopping device at a predetermined
time in the cycle of operation of said machine,
4 plurality of governing relays having normally
closed contacts inciuded in parallel in the en-
€rgizing circuit of said stopping device, one of
said governing relays being allocated to each of
the orders of said identifying designations, and
designation comparing means comprising a set
of numerically significant conductors for each or-
der allocated respectively to the significant digits
and zero, a set of switch units for each order each
having a normal position and an actuated posi-

tion and allocated one to each of the elements ¢

of said second code, each of said switch units
including first and second normally open switch-
es and a third normally closed switch, a group se-
lecting relay for each order having five movable

contacts normally connected respectively with :

the numerically significant conductors of that
order that are allocated to the digits of said first
group and zero and shiftable when said relay is
operated to connect with the respective conduc-

tors allocated to the digits of said second group,

individual circuits in each order controlled by
the respective first normally open switches of
said switch units and extended to the respective
movable contacts of the group selecting relay

of the related order, an energizing circuit for -

each group selecting relay extended from the
second normally open switch of said fifth switch
unit of the related order, a zero indicating cir-
cuit for each order connected to the governing
relay of that order and including in series all of
said normally closed third switches of the switch
units of the related order and extended to the
movable contact of the related group, selecting
relay that is connected to the first switch of saigd

fifth switch unit of the related order, other en- :

ergizing circuits for each governing relay ex-
tended in parallel from the first switches of each
of said switch units of the related order so as
to constitute extensions of said individual con-
trol circuits, a disabling relay for each order hav-
ing normally closed contacts included in the in-
dividual circuit controlied by said first normally
open switch of the fifth of said switch units of
the related order, parallel energizing circuits for
each disabling relay extended respectively to the
second normally open switches of the other four
switch units of the related order, sensing means
for sensing said first devices disposed at the afore-
said sensing position allocated to said first de-

vices and operable in each order to extend cir~ ¢

cuit selectively to one of the numerically signifi-
cant conductors of the related set in accordance
with the data representations of the device
sensed, and sensing means disposed at the
aforesaid sensing position allocated to said
second devices for sensing said second devices and
operable to actuate said switch units in each or-
der in accordance with the data representation
of the device sensed.

15. In a business machine that utilizes two
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series of record bhearing devices, one series being
made up of first devices having individual iden-
tifying digits represented thereon in a first code
having ten index positions allecated respectively
to the significant digits and zero, and the other
series being made up of second devices having
individual identifying digits represented thereon
in a second code having five index positions the
first four of which when used alone being ar-
ranged to represent a different digit failing in a
first group that also includes zero, the fifth index
position when used alone being representative of
ancther digit falling in a second group the other
digits of which second group are represented by
said fifth index position used in combination with
one or the cther of the first four index positions,
and the absence of a designation in all five index
positions being representative of zero, said devices
in the two series being supposedly arranged in a’
predetermined order with respect to such desig-
nations, means for feeding the two series of de-
vices in a timed step-by-step manhner through

" the machine, the devices in each series being suc-
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cegsively advanced through respective sensing po-
sitions for that series, means for stopping said
machine including an electrically operable stop-
ping device and a timing circuit operable to close
an electrical energizing circuit for said stopping
device at a predetermined time in the cycle of
operation of said machine, a governing relay hav-
ing normally closed contacts included in the en-
ergizing circuit of said stopping device, and des-
ignation comparing means comprising a set of
numerically significant conductors allocated re-
spectively to the significant digits and zero, a
set of five switch units each having a normal po-
sition and an actuated position and allocated one
to each of the elements of said second code, each
of said switch units including first and second
normally open switches and a third normally
closed switch, a group selecting relay having five
movable contacts normally connected respectively
with the numerically significant conductors al-
located to the digits of said first group and zero
and shiftable when said relay is operated to con-
nect with the respective conductors representa-
tive of the digits of the second group, individual
circuits controlled by the respective first nor-
mally open switches of said switch units and
extended to the respective movable contacts of
the group selecting relay, an energizing circuit
for said group selecting relay extended from the
second normally open switch of said fifth switch
unit, g zero indicating circuit connected to said
governing relay and including all of said nor-
mally closed third switches of said switeh units
angd extended to the movable contact of said
group selecting relay that is connected to the
first switch of said fifth switch unit, other ener-
gizing circuits for said governing relay extended
from the first swifches of each of said switeh
units so as to constitute extensions of said in-
dividual control circuits, a disabling relay having
normally closed contacts included in the indi-
vidual circuit controlled by said first normally
open switch of the fifth one of said switch units,
rarallel energizing circuits for said disabling re-
lay extended respectively to the second normally
open switches of the other four switch units,
sensing means for sensing said first devices dis-
posed at the aforesaid sensing position allocated
to said first devices and operable to extend cir-
cuit selectively to one of the numerically signifi-
cant conductors in accordance with the data
representations of the device sensed, and sens-
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ing means for sensing said second devices dis-
posed a4 the aforesaid sensing position allocated
to said second devices and operable to actuate
said switch units in accordance with the data
representation of the device sensed.

16. In a business machine, designation com-
paring means ccmprising a set of numerically
significant conductors allocated respectively to
the significant digits and zero, a set of switch
units each having a normal position and an ac-
tuated position and allocated one to each of the
elements of a five element code, each of said
switch units including first and second normally
open switches and a third normally closed switch,
a group selecting relay having five movable con-
tacts normally connected respectively with those
numerically significant conductors which are al-
lccated to four of the digits and zero and shifta-
ble when said relay is operated to connect with

the conductors allocated to the other digits, in- 2

dividual circuits controlled by the respective first
normaliy open switches of said switch units and
extended teo the respective movable contacts of
the group selecting relay, an energizing circuit

for said group selecting relay extended from the :

second norimally open switch of said fifth switch
unit, a zero indicating circuit including all of
said normally closed third switches of the switch
units and extended o0 the movable contact of the

group selecting relay that is connected to the :

first switch of said fifth switch unit, cther indi-
cating circuits extended in parallel from the
first switches of each of said switch units so as
to constitute extensions of said individual con-

trol circuits, a disabling relay constituting a 2

manifesting means for manifesting the result of
a comparison and having normally closed con-
tacts included in the individual circuit controlled
hy said first normally open switch of the fifth

one of said switch units, parallel energizing cir-

cuits for said gisabling relay exbtended respec-
tively io the second normally open switches of
the other four switch units, means for sensing
a first numerical designation and operable to se-
lect one of said numerically significant conduc-
tors in accordance with g sensed first designa-
ticn, and means for sensing a second numerical
designation ang operable to selectively actuate
said switch units in accordance with a sensed
second designation.
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17. In a printing machine having a printing
position and adapted for printing variable data
on o record sheet at said printing position under
control of record-bearing control devices fed suc-
cessively through the machine, a pair of parallel
sheet guideways stationarily disposed on opposite
sides of said printing position in longitudinally
spaced relation to each other and disposed out
of alignment with each other in a transverse
sense, an intermediate sheet guideway parallel
to and disposed between said stationary sheet
guideways and extending across said printing po-
sition, means mounting said intermediate sheet
guideway for transverse shifting movement be-
tween first and second positions wherein the in-
termediate sheet guideway is aligned respectively
with one or the other of said stationary guide-
ways, means for advancing a sheet along one of
said stationary sheet guideways and into a pre-
determined position in said intermediate sheet
guideway when intermediate sheet guideway is
located in said first position, variable printing
means disposed at said printing position to print
on a sheet located in the intermediate sheet
guideway, sensing members disposed for sensing
coeperation with a record-bearing control device
fed through the machine, means for operating
said sensing members through a first sensing
operation when said intermediate sheet guideway
is in said first position and through a second
sensing operation while said intermediate sheet
guideway is located in said second position, elec-
trical controlled means for variantly setting said
printing means, circuit closing devices controlled
by said sensing members in the sensing move-
ments thereof and governing said electrically
controlled means, selecting means operatively in-
terposed between said circuit closing devices and
said electrically controlled means and settable to
first and second selecting positions wherein said
sensing members are rendered effective to control
said variable printing means in different rela-
tionships, means operable to set said interme-
diate guideway and said selecting means in their
first and second positions in alternation, and
means for discharging a sheet from said inter-
mediate guideway into the other of said station-
ary guideways when said intermediate guideway
is located in its second position.

WALTER T. GOLLWITZER.



