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Patented Jan. 21, 1947 2,414,643 

UNITED STATES PATENT OFFICE 
PRINTING AND ADDING MACHINE 

Walter T. Gollwitzer, Euclid, Ohio, assignor to 
Addressograph-Multigraph Corporation, Wil 
mington, Del, a corporation of Delaware 
Application July 29, 1940, Serial No. 348,283 

(C. 235-61.7). 17 Claims. 

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 therefron 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 materia. 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. 
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2 
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 con 
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 a 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 

In view of the foregoing and for other and 55 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 Inachine and also 
to SO arrange and operate 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 Seriatin through 
the machine in independent series and to inte'. 
rupt, Operation of the machine when devices in 
Such series which should correspond With each 
other do not SO correspond. 

till further objects are to compare identifi 
cation indicia, On the respective devices in a Se 
ries thereof passed through the machine With 
Supposedly corresponding indicia, on the respec 
tive devices in another Series thereof 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 Couliht Oi) 
the devices in the other Series thereof; and to 
enable predetermined controlled operations of 
the machine to be effected after operation of the 
machine has been so interrupted Whereby all of 
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 fron said printing means; to 
thereafter shift the bill sheet relative to the 
printing means whereby an impression may be 
made at a new position 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 of 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 foi' 
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 
press 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. 2,296,277, 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 Stiraight billing or listing rather than the 
aSCertainmeat of the results of Computations. In 
public littility billing, for example, it is often de 
irable to derive numerical items from each of a 
:8ities of l'ecord cards or the like and to print 
ire items so derived from each card in a plu 
'ality of lines upon a bill sheet or the like, at a 
single printing station in the machine, and also, 

lo to enter certain of the items derived from each 
record card into an accumulator, and to further 
more enter Said certain items into a tabulator 
a.ind also to print Selected items upon a proof 

eet, and SO to do is yet ancther object of this 
invention. 

It is a still further object of this invention to 
GXggeditiously accomplish the foregoing results in 
a printing machine Which also embodies means 
fos' directly gri?ting from printing and control or 
like devices, respectively corresponding to record 
cards or the like, onto bill sheets or the like that 
}receive the nunnerical data, derived from the rec 
ord cards or the like. 

Ctiser and fulltier 
25 W3 5. 

5 S. 

Ny 

20 

objects of the present in 
Will be apparent from the following de 

in and claii is arid will be understood by 
Irence to tie accompanying drawings which, 
by 3f illustration, show a preferred embodi 

:33, 2nd the principle thereof and what I now 
2C: Side to be tile best node in which I have col)- 

23, ed agpiyiz.2g that principle. Other em 
is of the invention enbodying the saline 

iVaiet principle inay be used and struc 
changes inay be made as desired by those 

'd li: the act without departing from the 

in the drawings: 
... i is a front elevational view of my novel 

4() 

Fig. 3 is a side elevation, taken Substantially 
Gil the line 3-3 on Fig. 2, cf the variable data 
Tinting and accuinulating apparatus; 

g. 4 is a pian View of the apparatus show:) 
di 

a Vertial sectional view taken along 
a 5 Onig. 3; 

igS. 6 and 7 are plan sectional views taken 
Sectively on the lines 6-6 and 5-7 on Fig. 3; 
iig. 3 is a vertical sectio; all view taken on the 

lie ---3 C: Fig." 
Fig. 9 is a perspective detail view of a latching 

55 recilaihis!n enployed in total taking operations 
of the apparatus shown in Fig. 3; 

FigS. i0 and li are plan sectional views taken 
On the lines - and -i , respectively, on 
Fig. 8: - 

figs. 12 and 13 aire vertical Sectional views taken 
On tie lines 2-2 and 3-3, respectively, on 
:Fig. 3; 

Figs. 14 and 15 are transverse sectional views 
taken. On the lines --54 ains 3-5, respectively, 

65 on Big. 7; 
Fig. 6 is a transverse sectional view taken on 

the line 3- on 5ig. 5; 
Sig. 17 is a transverse sectional view taken 

Sibstantially or the line - On Fig. 3; 
Sig. 8 is a pian detail view of certain sensing 

brushes shown in Fig. ; 
Fig. 19 is a vertical Sectional view taken along 

the line 3- 9 on Fig. 18: 
Fig. 20 is a transverse sectional view taken 

75 substantially on the line 28-20 on Fig. 19; 

50 

60 

70 
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Fig. 21 is a plan sectional view taken along 
the line 2-2 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; 

Fig. 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; 

Fig. 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 37-37 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 4-4, 42-42, 
43-43, 44-44, 45-45, 46-46 and 46A-46A, re 
spectively, on Fig. 6; 

Fig. 47 is a sectional detail view taken on the 
line 47-47 on Fig. 43; 

Fig. 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 5-5 on Fig. 50; 

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

Figs. 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; 

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

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

Fig. 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; 

Fig. 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; 

Fig. 66 is a fragmental rear elevational view of 
the rotary printing unit showing the main con 
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6 
trol camshaft 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. 221841, now 
Patent No. 2.296,277, patented September 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 F.; (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 W which in 
clude the meter readings, consumption quantity, 
and Consumption charges; and (4) other anal 
OgOllS 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, W 
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 W 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 
trated 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 W 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 plate 2 removably retained thereon by 
fixed retaining devices 3, a bead 4 at the lower 
edge of the frame, and yieldable or depressible 
retaining tongues 5. When one or the other of 
the tongues 5 is depressed, the plate 2 may be 
sidi endwise from the retaining devices 3 and 
the bead 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 
posite face, impressions of changing data. Such as 
the address and associated data, A, Fig. 60, be 
ing made from the relief faces of the type chair 
acters T when the printing and control device D 
is fed into printing relation with the platen F, 
Sigs. ... and 2, in the niachine. 
The printing and control device shown in Fig. 

4.9 also bears an identification card 6 on which 
an impression is nade from the type characters 
T so that, the data, that may be printed from these 
type characters may be read easily, thus facili 
tating handling of the device D. The card 6 is 
renovably retained on the frame above the 
plate 2 thereon by suitable retaining devices and 
a bead 8 at tie top of the frame. The card 3 and 
underlying portion of the frame are adapted 
to 3 we perforations formed therei). So as to af 
ford identification indicia, which in the present 
instance are representative of the account num 
to 23 of the customer whose address has been en 
hossed in the plate 2, these perforations being 
formed in accordance with the five-unit code 
illustrated in Fig. 62, in denominationally ar 
ranged columns extending transversely of the 
card . Thus, referring specifically to the device 
D illustrated in Fig. 49, the perforation 3A repre 
sents the digit 4, the perforations 93 and 30 the 
digit 3, the perforation 9D the digit 2, and the 
perforations 93E and 9F the digit 1, these digits 
constituting the account number 4321. The pet. 
forations in the control card 6 and the Linderlying 
portion of the fraine may be conveniently pro 
duced in a machine such as that, disclosed in my 
co-pending application Serial No. 210,897, filed 
May 31, 1938, now Patent No. 2,265,229, patented 
December 9, 1941. 
When data represented by perforations in the 

card Sneed be changed, all that need be done is 
to 'enowe this card 6 and substitute another 
uperforated card therefor and this new un 
perfor 3 tied card may then be perforated to af 
ford representations of the data that are to be 
substituted for that which has been previously 
irporporated in the device D. It may be that in 
So dring the frame will also be perforated and 
his will be done in all instances where the hewly 
ferred perforations are located differently than 
tie slipplanted perforations, the supplanted and 
unised perforations, in such instances, being cov 

'eti and reindered ineffective by unperforated 
portions on the new card 6. 
The bill or sheet S is severed fro) a web W, 

Figs. 1 and 2, that is withdrawn fron a roll R. 
which is rotatably supported in the stand , 

h, in the machine as shown in Fig. , is po 
led at the right-hand end of the machine. 
Weh. W is led from the roll R to Sluitable Web 

withdrawing devices, such as are shown and de 
.. in detail in my co-pending application 
Serial so. 239,562, filed November 8, 1938, now 
Fatent, No. 2,288,350 patented June 30, 1942. 
iring passage of the web through the afore 
said withdrawing devices the date E is printed 
in duplicate thereon in the present machine but, 
as will be explained, such data could be printed 
along With the form F if so desired. The man 
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8 
ner in which printing of data, as the date E is 
done is described in Letters Patent, 2,132,411. 
Subsequently a portion of the web bearing this 
and any concurrently made in pressions is ex 
tended beyond a severing device including the 
knife t2, and upon Operation of this device the 
bill sheet, S is severed from the Web to be de 
posited in the sheet guideway G, FigS. 1 and 2. 
Once the sheet is deposited 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 Serial No. 268,182, 
filed April 17, 1939, now Patent No. 2,211,772, pat 
ented August 20, 1940. These devices serve first 
to position the sheet in association with printing 
neans included in the variable data printing ap 
paratus B, to which this invention primarily per 
tains, movement of the sheet being interrupted 
while in pressions are made theireon in such ap 
paratus, these impressions incimally being the 
two lines of variable data. W., iig. 6. The print 
ing reains in the apparatus B are set up under 
control of a control device such as the record card 
C, Fig. 66, that is positioned at a sensing station 
in the printer B, such card having been with 
di'aWin for the nagazine 2. and fed to the Sens 
ing station by nears which will be described 
noi'e fully hareinafter. Concurrently with the 
advance of the card C to the sensing station in 
the printing apparatus B, a printing and control 
device D is withdrawn from the magazine H by 
ineans to be described presently and is fed into 
a detecting position intermediate the magazine 
H. and the platen. P. While the card C is being 
sensed to Set, up the printing means in the appa 
rails B for printing the first line of variable 
data, W upon the sheet S, the accollint, number 
represented on this card is coin pared with the 
account, limber represented on the identifica 
tion carci & of the printing and contro device D 
in detecting position. In the event of loin-rinatch 
iing of the two account rulinbers, orally one line of 
the variable data, W is printed, and further auto 
islatic operation of the inachine is suspended 
until this condition is rectified, but if the account; 
numbers are in agreement, automatic operation. 
continues. 

After the data, W have been printed, the sheet, 
be3ring these data is advanced into association 
with the platen P whereat an in pression is made 
directly from the type characters T on the print 
ing and control device D corresponding to the 
card C under control of which the data, W on the 
sheet S were printed, the device ) having, in 
the neantine, advanced from detecting position 
into printing position below the platen P. In 
this operation the changeable data. A cornpris 
ing the address and associated identification 
data, are printed on the sheet S from the em 
bossed type characters on the printing and con 
trol device at printing position through an ink 
ribbon R. Fig. 48. In this connection it, Will 
he noted by referring to Fig. 2 that, the sheet, 
glideway G, along which the st as S are ad 
vanced from the web severing S to the 7ari 
able printer in the apparatus 3, is not in align 
inent With that portion of the guideway desig 
rated G' along which the sheets hove fi ths 
paratus 3 to the platern P. When the sheet S 

is at the variable printer the bottorn of 
data, if i is printed first, and the sheet, is then 
shifted laterally, or toward the hattorn of Fig. 2. 
to enable the top line of data W to be printed 
thereupon. The sheet S is riot, 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 F is printed 
on the sheet or bill S and then the sheet 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 3, Fig. 1, is provided which 
Supports a motor f4 from the frame 5 of that 
part of my novel printing machine through 
which the printing devices D are sequentially fed. 
In the present instance a pulley 6 on the shaft 
of the motor 4 has a belt 7 directed thereabout, 
this belt also passing about a pulley 8 on the 
main drive shaft 9 that is journaled in the frame 
5. Warious pulleys are provided at spaced inter 

vals along the main drive shaft 9, 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 9 
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 applic. 
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 His renoved 
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 5 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 
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are Spaced apart by Spacer bars 26 and 27 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 30, carried by these 
girders, has an anvil 3i provided thereon, the 
printing and control devices resting on this anvil 
at the time inpreSSions 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 32 in the 
CaSting 3G 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 to SO rock about its pivotal mount 
ingS as 3 that the platen P carried thereby is 
forced into printing relation with the printing 
device D resting on the anvil 3. A platen of 
this Character and Such hydraulic operating 
in eans therefor are described in detail in my co 
pending application, Serial No. 416,548, filed 
October 25, 1941. 

ihe carrier bars 22 and 23 are supported for 
"eciprocal movement Over the inner faces of the 
side plates 24 and 25 by strips 38 and 39, Figs. 
51 and 56, the carrier bars inerely resting on the 
uppei 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 
4 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 4 and 42 and serve to main 
tail the rear ends of the carrier bars 22 and 23 
in pei'nanently 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 24 and 25, respectively. The anvil 3 
is recessed, as at 43, Fig. 53, at its sides and 
below the top Surface thereof, on which the print 
irig devices D rest when impressions are being 
made therefron. The forward ends of the carrier 
bal'S 22 and 23 rest in these recesses as 43 and in 
this way the forward ends of the carrier bars are 
Supported 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 
ViceSD 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 3, which position or station is indicated at 
III. After passing from station III over anvil 
3 the printing devices pass into the printing de 
vice collecting means. It will thus be apparent 
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 a fixed 
position when in stations II 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 slot is acted on by a spring 46 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 4 is Similarly 
mounted in the carrier bar 23, the pawls 5 and 
ig" being in transverse alignment. The pawls 43 
and f' serve to withdraw the lowermost printing 
device P, in station I in the magazine H, from 
this station and advance such device to station II. 
These pawls are free to pivot down Wardly during 
the rearward movement of the carrier bars SO 
that they will pass below the lowern lost printing 
device in the magazine and then Spring up behind 
this device into position to engage the rear edge 
of Such lowermost printing device. When the car 
rier bars 22 and 23 start to move for Wardly. 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 beveled as indicated at 68, this Serving as 2. 
can Surafce to insure depression of the pawls 
against the action of the Springs as 46. 
The pawls 45 and 4 are so mounted in the slots 

as 34 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 magazine 
E3, these pawls are forced rearwardly of the car 
rier bars in the slots as 44. Such rear Ward move 
ranent, causes the notches as 49, Fig. 55, in the 
lower edges of the pawls 45 and 4 to be moved 
from alignment with the projections as 59 on 
the lower edges of the slots as 41, and that part 
of each of the pawls immediately forward of these 
notches thereupon rests on these abutmentS dur 
ing the 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 is, therefore, fully fed out of the 
magazine from position I to position II by the 
pawls 35 and 47. When, however, the pawls move 
rearwardly with the carrier bars, the beveled 
edges 43 engage the lowermost printing device in 
the magazine H 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 43 with the abutments as 5. So that 
during the rearward movement of the carrier 
bars, the pawls may be cammed down against 
the action of the springs as S and at this time 
the abutments 50 pass into the recesses 49. 
Another pair of pawls 5 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 to have 
the forward ends thereof projected above the 
top edge of the carrier bars. These pawls are 
spaced forwardly of the pawls 45 and 4 in an 
amount, sufficient so that When the Carrier bar'S 
come to rest in their forwardmost positions these 
pawls will dispose a printing device in position 
II above the anvil 3. It Will be understood that 

during the rearward movement of the carrier bars, 
the pawls 5 and 52 are forced downwardly 
against the action of the Springs as 54 during 
the time they pass under the printing device in 
positicin II and that these Springs re-position the 
pawls in device engaging position aS soon as the 
pawls pass beyond a device in position II in the 
realWard movement of the Carrier barS. 
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Still other pawls 55 and 6 are mounted in 

slots as 57 in the carrier bars 22 and 23 and are 
acted on by Spring 58 to be urged upwardly. The 
pawls 55 and 56 are respectively spaced forwardly 
of the pawls 5 and 52 in but a relatively short 
amount and in the forward or at rest position of 
the carrier bars, these paWS are located in a po 
sition slightly forward of the printing device in 
position III. Hence as Soon as the carrier bal's 
start to move rearwardly, the pawls 55 and 56 
are pivoted downwardly as they pass under the 
printing device disposed in position III, and in 
the course of Such rearward movement and pliol' 
to the time it is completed the pawls 55 and 56 
are disposed Well to the real of the rear Ward 
most edge of the printing device in position III. 
However, in the course of forward movement of 
carrier bars 22 and 23 the pawls 55 and 56 move 
into engagement With the rearwardmost edge of 
the printing device in position III, which is 
above the anvil 3, 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 
ninent of the pawls is prevented by 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 
mainer: A block 30, FigS. 48 and 56, is mounted 
between the bars 62 for reciprocal movement be 
tween the plate 4 and a spacing pin 6 that 
extends between the bars 42. The free end of 
an arm 62 extends beneath the block 60 and af 
fords a Support for said block, the block being 
pivotally connected to the arm as indicated at 
$3. As best shown in Fig. 56, the end of the 
arin 52, to which the block 69 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 64 is re 
ciprocally mounted in a recess 65, Figs. 48 and 
56, in a block 63 pivotally mounted on an arm 

. The end of the arm 62 opposite that at 
which the block 60 is pivotally connected is piv 
otally mounted as indicated at 9 on a bracket 
78, Figs. 48 and 56. 
The block 66, the arm 6 and the pivotal con 

nection therebetween afford a Scotch yoke con 
nection for the arm 62, the arm 6 being fast to 
a vertical shaft A, Fig. 56. The shaft, it is jour 
naled in a vertical bearing 2 that is carried by 
the bracket . A gear 3 is rotatably mounted 
On the shaft and includes a hub 7 having 
clutch teeth 75 thereon. A sleeve 76 is slidably 
but non-rotatably mounted on the shaft li and 
includes Clutch teeth Which are urged to Ward 
the clutch teeth 75 by Springs acting betWeen the 
sleeve 6 and a collar 78 mounted on the shaft 
T, the sleeve 76 being connected to the collar 
8 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 5 and 77 and the sleeve 6 

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 
76 cooperates with a cam surface (not shown) on 
an arm 79 to hold the clutch teeth 77 separated 
from the clutch teeth 75. A suitable electrically 
operated means such as the solenoid 80, Fig. 48, 
is provided for causing the arm 79 and the cam 
Surface thereon to be retracted from cooperation 
with the pin on the sleeve 76 to thereby enable 
the clutch teeth 77 to engage the clutch teeth 
75 at predetermined times in the operation of 
the machine, and in this manner the gear 73 is 
Connected to the shaft T. After the Solenoid 80 
has been energized to enable engagement of the 
clutch teeth, the pin on the sleeve 76 acts to 
again dispose the can Surface on the arm 79 in 
position to be enggaed by this pin near the end 
of a revolution so that as the pin moves over the 
can Surface the clutch teeth are separated 
from the clutch teeth 75 to interrupt rotation 
of the shaft at the end of a complete revolu 
tion thereof. 
The gear 73 meshes with a pinion 8, Figs. 48 

and 56, rotatably mounted on a rod 82 that is 
driven into a socket in the bracket 70, 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 8 , 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 87, 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 
87 passes to a pulley 92, Fig. 1, fast on the main 
drive shaft f 9. Thus Whenever the main drive 
shaft 9 is rotating, the pinion 8 and the gear 
73 are rotated so that when the aforesaid solenoid 
is energized to cause the clutch teeth 77 to 
engage the clutch teeth 75, 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 Wariable 
printer B, Fig. 1, and it is therefore 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 firmly 
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 p0SSible, by locating means in the machine 
adapted to cooperate With these notches accu 
rately with respect to parts in the 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 
94 and 35, Fig. 53, the pawl 9, 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 95 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 95 includes an ear 
98 having an opening therein, and the free upper 
end of a leaf Spring 93 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 Gl. 
A groove 2 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 O) and these springs serve to retain the 
slide in the groove. A lug as 4 is fast on the 
slide in position to cooperate with each spring 
00, each lug 64 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 04 is beveled to 
insure passage of the overhanging portion of this 
lug over the outer face of the adjacent Spring 
0 upon reciprocation of the slide 03. 
By referring to Fig. 55, it will be seen that 

a notch C6 is provided in the lower edge of the 
carrier bar 22 and that another notch 07 is 
provided in the lower edge of this bar forwardly 
of the notch D6. 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 0 
facing rearwardly. An opening 08 is provided 
in the side plate 24 and a pin 09, Fig. 52, pro 
jects through this opening to be engageable in 
the notches 6 and iO7. The pin 09 is fast in 
a finger O, pivoted at to the lower end of 
a plate 2 secured to the slide 03. A spring 
3 extends between spring anchors respectively 

located on the side plate 24 and the finger 0 
and acts on this finger to urge the pin 09 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 6 engages the pin 09 and through 
the finger 3 and plate 2 moves the slide 23 
rearwardly, and thereupon the lugs as 23 assume 
the position shCwn in Fig. 54. This disposes the 
beveled edges on these lugs in alignment with, but 
free of, the springs : i). Eience, the fulcrum for 
each Spring ; ) is tile Screw wherefore the 
exterit of each Spring between its fulcrun and 
the point, where it applies its effective preSSure 
is relatively elongated and by reason of this each 
Spring exerts out very littie preSSuire Oil the paW. 
to Which it is connected. Hence, after the cat 
rier bars attain their rearwardmost position aind 
start to nicve forwardly to advance the grinting 
devices in the manner above described, both the 
pawls 34 and 93 ezeit gut very little pressure 
on the eiges of the printing devices moving past 
them. 

However, just before the carriet bars attain 
their forwardnost, position, the pin 9 enters : 
the notch 35 and engages the shoulder thereof 
whereby, as the carrier bars complete their for 
ward movement, the siCulder of the notch 35 
acts through the pin 53, finger and plate 
to move the slide 33 forwardly. In this nove 
Jinent the slide 23 moves the lugs 34 over the 
citer facas of the Springs is with the result, 
that the springs fulcrun on the lugs rather than 
on the screws 3. This change in the point of 
fulcruining of the spring decreases the effective 
length and thereby substantially increases the 
effective pressure thereof and at the tine this is 
effected the pawls 84 and 95 are moving into 
the notches as 93 in the printing devices in Sta 
tions II and II. Therefore, effective pressure 
is applied on the pawls to positively seat these 
pawls in the notches wherefore the printing de 
vices in stations II and III are accurately located 
and the printing devices are firmly held in posi 
tion. The slide i3 is moved rearwardly SO aS 
to withdraw the lugs (4 from association With 

rings i? prior to the time the printing 
devices start to move forwardly in the next 
advancing thereof and hence the effective pres 
sure applied on the pawls is relieved prior to 
the time the printing devices are to be "noved 
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 
; 4 and 5, Fig. 51, respectively fastened to the 
upper edges of the side plates 24 and 25, these 
thin strips projecting inwardly beyond the inner 
faces of these side plates and defining the upper 
surfaces of the printing device guideway. 
When printing and control devices D are With 

drawn from the magazine H and come to rest 
in position II, Figs. 48, 50 and 56, in the course 
of the step by step advancing movement thereof 
through the printing device guideway, these de 
vices are in a position for cooperation with the 
detector mechanism which ascertains the value 
of the account number Ol' other identifying desig 
nation represented thereon. The detector to 
which reference has just been made is generally 
indicated at 25 in FigS. 48 and 56 and complises 
a, block 2 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 22 are 
aligned with the columns in the card 6, 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 22 as there are to 
be active columns on the cards 6. In the present 
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instance where the identifying (account) numi 
bers are confined to not more than folit' orders, 
only four columns of Sensing pins 22 are pro 
vided (see Fig. 43) for cooperation with the per 
forations in the Cards 3 representative of such 
number. Inasmuch as a five unit-code is em 
ployed to represent, the digits of the identifying 
number, as shown in Fig. 62, five sensing pins 22 
are provided in each column or order thereof, so 
that an individual Sensing pin is aligned with 
each indeX point pCsition on a card as 6 where a 
perforation may be located, when the printing and 
control device D is in position II. 
The block 2i is mounted between a pair of 

arms 23 and 24, Fig. 48, which are provided 
With knife edges 25 and 25, Figs. 48 and 56, near 
their rear ends which seat in substantially 
W-shaped notches respectively formed in the side 
plates 2 and 25 of the printing device guideway. 
Springs as 2i act on the arms f23 and 24 and 
normally urge the head 2 carrying the sensing 
pins 22 upwardly out of its operative position. A 
link 23 is pivotally connected to the arm f 23, 
and the lower end of the link 28 is connected to 
the armature of a solenoid 29, Figs. 48 and 56, 
So that when the solenoid 29 is energized, the 
link 28 is moved downwardly to thereby bring 
the Sensing pins 22 into cooperating relation with 
the card 6 on the printing and control device D 
disposed at position II. The solenoid f 29 is con 
trolled by a normally open switch f3() that is 
closed at the proper time in the machine cycle, 
&S Will hereinafter be explained, so as to effect, 
Sensing cooperation of the sensing means 20 
With the printing and control device that is lo 
cated at Station II. In the course of such down 
Ward movement, those sensing pins 22 which do 
not move into alignment with perforations in 
the card 6 come to rest on the face of his card 
and are forced upwardly against the action of 
their retaining springs in the head 2 . Those 
pins, however, which move through perforations 
in the card 6 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 22 so 

Cooperate include push pins 33, Fig. 56, mounted 
in a block 34 carried by the casting 30. There 
are as maily columns of push pins 33 as there 
are Columns of sensing pins 22 and each push 
pin 33 is respectively aligned with a Sensing pin 
22. Thus, when a sensing pin (22 passes through 

a perforation in a card 6 on a printing and con 
trol device at position II, it moves into engage 
ment with a push pin 33 and pushes the aligned 
push pin 33 downwardly. Connection between 
the push pins 33 of the detecting device 20 and 
the aforesaid Switches of the number COil parison 
means is established through Bowden cables 35 
fo! So to do affords the reqired flexibility in the 
mounting of the various parts of my machine in 
Operative 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 instance, the ends of the Bowden 
cables 35 that are to receive movement are re 
Spectively aligned with the push pins 33, these 
ends of the cables being maintained in proper 
elation. With these push pins by having the cas 
ingS 36 of the cables secured in a supporting 
plate 3 carried by the block 34. 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 33 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 
34 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 war 
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; 1,148,940; 
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 40, Figs. 1, 

and 66, in a fixed position longitudinally of these 
bars. The bars as 40 are mounted on a rod 4 
that is carried by the upright 42 of the frame 5, 
and the printing unit U is prevented from pivot 
ing about the rod 4 by a brace 43 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 44, 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 f44 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 45, 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 44 
and the platen roller 45 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 
mechanisins provided in the machine, the only 
One which is constantly operated when the ma 
chine is in operation is the printing unit U and, 
Inore specifically, the drum 44 and its associated 
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, f f 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 a 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 44 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 44, 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 
44 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 46, Figs. 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 44 is 
fast, for rotation therewith. Cam discs as 47 
are fast on the shaft 46 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, W, 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 drum 44 and 
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the tinning shaft is 6 is two-to-one, so that the 
shaft 36 and the various cann discs 4 fast 
thereon make one revolution for each two revolu 
tions of the drum is. Thus the timing shaft 
46 makes one revolution for each operating or 
printing cycle of the printing unit U, or in other 
Words, for each sheet or bill S that is to be pro 
duced on the machine, and hence in a complete 
revolution of the timing shaft f6, the cam discs 
47 of the timing shaft 46, and the stop finger 
mechanism driven by the shaft 43, 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 44 will always be the 
same at the beginning and at the end of every 
complete rotation of shaft 46, which is to say, 
such that there will exist a predetermined angul 
lar relation between the lobe or lobes on each 
cam disc as 82, and a given point on the drum. 
44 at the beginning of each and every 360 de 

grees of rotation of shaft is 8. This may be ac 
complished by providing a uniform engagement 
clutch such as is shown, for example, in my co 
pending application, Serial No. 239,563, 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 46 is always connected 
in an identical manner to the Shaft on which the 
drum if is mounted. The main timing Shaft 
6 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 
47 will cause proper timed Operation of the Wari 

ous mechanisms that are to be controlled by Such 
timing shaft, and in addition, the timing shaft 
A46 is connected in a one-to-One relation by 
means including a cross shaft 5i, Figs. 2 and 66, 
so as to drive a stop finger can shaft 48 that is 
extended along the sheet guideway Sections G 
and G'. Thus the cam means on the stop finger 
cam shaft 48 serves to operate sheet advancing 
means including the stop fingers 49, 50 and 
(53d 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 . The mainner in which the 
just described switch arrangement functions to 
bring about the properly timed operation of the 
various mechanisms in the machine is described 
in detail hereinafter. Thus the web feeding and 
severing unit includes a one-revolution control 
clutch 8A, the driving element of which is con 
stantly driven from the main drive shaft 9 by 
means including a belt, 4.8B, and this clutch has 
a control Solenoid 48C which Serves when ener 
gized to cause engagement of the clutch. The 
clutch 38A, 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 solenoid 48C is energized, 
and this is accomplished by one of the cams A 
each time the control shaft 46 is rotated through 
a complete revolution. 
While the machine disclosed in the accompany 

ing drawings includes other devices which enter 
into the production of printed sheets, such as 
the bill S, 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. i he specific timing of the units 
of the present machine is set forth hereinafter. 

WARIABLE DATA PRINTING AND ACCUMULATING 
APPARATUS 

The Variable data printing and accumulating 
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, ai'e represented by perforations formed 
in the card in accordance with the conventional 
single-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 
'OW beneath the line I 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 Fig. 60, which row pertains 
to the digit 9. 

Perforations may be 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 95. Similarly, other perforations are 
present in the appropriate card columns to rep 
resent the ledger number 549, account number 
4321, preceding meter reading 71.92, 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 
inerical 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 available 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 rea,Son 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 absence 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 
way G and into alignment with the guideway G', 
Fig. 2, after the first line of variable data W 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; 
a proof printer operable to produce a list of cer 
tain items of variable data printed upon the war 
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 f 55 and 56 which, at their lower ends, are 
secured to a bracket 57 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 55 and 56, 
spacing sleeves as 58, Fig. 5, are disposed there 
between at suitable positions and bolts as 59 are 
freely passed through the side frames 55 and 56 
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 55 and 56 and are 
operated in timed relation with the printing 
machine as a whole, as will be explained. 

Drive 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 60, Figs. 5 and 6, which 
is journaled in and carried between the side 
frame members 55 and 56 of the variable print 
er and accumulator B. This can 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 6 f is rotat 

ably mounted on that portion of the cam shaft 
60 which projects beyond the side frame 55, 
and this gear 6 meshes with a gear 62 that 
is rotatably mounted on a stub shaft 63 secured 
to the frame 55. The gear 62 is attached to 
a pulley 64 around which a belt 65, Fig. 1, is 
passed, this belt also passing around a pulley 66 
on the main drive shaft 9 of the machine to 
thereby afford a driving connection between this 
drive shaft and the gear 62, Fig. 5, so that the 
gear 6 will be constantly driven while the ma 
chine is in operation. 

Referring to Fig. 6, the gear 6 f is provided 
with a hub in which clutch teeth 67 are formed 
that are adapted to engage complementary clutch 
teeth 68 formed in a collar 69 slidably but non 
rotatably mounted on the cam shaft 6. Suit 
able Spring means (not shown) tend to urge the 
collar 69 in Such a direction that the clutch 
teeth 68 thereon will mesh. With the driving 
clutch teeth 6 in the hub of the constantly 
driven gear 61. Normally, however, such move 
ment of the collar 69 is restrained by a plate f TO 
pivotally mounted at 7 on the side frame 55, 
which plate normally rests on the collar 69 and 
has a shoulder 72 against which a pin 73 on 
the slidable collar 69 abuts. 
As is best shown in Fig. 5, a Solenoid 74 is 

mounted in a bracket 15 secured to the frame 
55 above the cam shaft 69, and the core 76 

of this solenoid is pivotally connected to a de 
pending plate 77 which rests against the free 
end of the pivoted plate 70. The plate 77 has 
a lug thereon Which, when the solenoid T4 is in 
a deemergized condition, underlies the free end 
of the plate 70. When the Solenoid 74 is en 
ergized, in a manner to be described hereinafter, 
it retracts the plate ill upwardly, thereby pivot 
ing the plate 70, Fig. 6, upwardly and disengag 
ing the shoulder 72 thereon from the pin 73 
on the collar 69. The collar 69 is thereupon 
urged into engagement with the hub of the gear 
6 and the clutch teeth 67 and 68 are thus 

engaged to operatively connect the driving gear 
6i with the cam shaft 69. The collar 69 and 

shaft 60 thereby take motion with the gear 6, 
and as the pin 73 rotates to the right as viewed 
in Fig. 6, it strikes the plate 77 and swings 
this plate outwardly to thereby release the piv 
oted plate T0 so that the latter plate drops down 
and rests on the collar S9. Thus it will be seen 
that the plate 70 is released shortly after ini 
tiation of a cycle of rotation of the cam shaft 
160, regardless of how long the solenoid ii 4 may 
remain energized. 
AS Seen in Fig. 6, the pivoted plate 7 G has a 

relatively narrow body portion which is con 
nected to the shoulder 12 by a can surface 
78. Toward the end of a complete rotation of 

the cam shaft 60 the pin 73 on the collar i89 
rides onto the cam surface 78 and as the shaft 
60 and collar is 9 continue to rotate, the pin 
73 is urged along this cam surface and onto 

the shoulder 73 of the plate 70, thus causing 
the clutch teeth 68 on the collar 69 to move 
Out of engagement with the clutch teeth 6 on 
the gear G. Such separation of the clutch 
teeth 6 and 68 disconnects the can shaft 6 
from the gear 6 and further rotation of the 
cam shaft is arrested by engagement of a lug 
i 79 on the plate 70 against the pin 73 which 
occurs at the termination of one complete rota 
tion of the shaft 60. Further rotation of the 
shaft 60 cannot take place until the Solenoid 
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4 is subsequently energized to retract the plate 
7 from engagement with the pin 3. 
The Solenoid 4 which operates the one-reV0 

lution clutch for the can shaft 6) is energized 
periodically during automatic operation of the 
machine. Such timed energization of the clutch 
solenoid is in the present instance effected by 
a switch 25, Fig. 57, which is closed at prede 
termined times in the rotation of the timing 
shaft (6, Fig. 2, of the printing machine by a 
double-lobed can 3-8 included in the CanS 
4 mounted on the shaft 46. The contacts of 

the switch 8 are in series with the winding of 
the solenoid i and when these contacts are 
engaged upon actuation of the switch 8 by 
either lobe of the can g-B, the winding of the 
solenoid i is energized to thereupcin initiate a 
revolution of the call shaft, 63 of the printing 
apparatus 3, which is to Say, a cycle of Opera 
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, W 

to be printed upon sheets as S, Fig. 61, are de 
rived are stacked in the card Inagazine 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 control device.3 
D in the magazine A. These cards are Withdra Win 
one at a time from the magazine K, synchro5hi 
cally with the withdrawal of the devices D from 
the magazine H and the cards are fed in &I) 
endwise relationship into the sensing position in 
the apparatus B. As each printing and CCIntrol 
device D is advanced to detecting position II be 
neath the detector 28, Figs. 48 and 56, a Co 
responding card is advanced to a Sensing station 
in the variable printing apparatus B. i.here, 
niovement of the card is arrested While tWo suc 
cessive sensing operations are performed by Sei).S. 
ing members in the apparatus B disposed fo) 
cooperation with such card, to effect setting up 
of the variable printing meains for printing the 
two lines of variable data upon the sheet S Which 
is disposed in printing position at the printer B. 
When the aforesaid printing operation inas been 
performed, the sheet S is advanced by the sheet 
feeding means to printing position beneath the 
plater P, and the card C is fed to a suitable co 
iector N., iig. 1. 
As can be seein in Fig. i5, the magazine E. and 

collector N are supported at opposite ends of a 
horizontai bed plate 33 that is carried by the 
side frame members 55 and 56 near the front 
ends thereof, this bed plate being secured to 
said frame members by a clamp bar 3 and bolts 
$83, also shown in Fig. 8. The stack of cards 
C contained in the magazine Krests in part upon 
the bed plate 83 and in part upon a fiat blade 
or card picker $84, Figs. 7 and 15, which is re 
ciplocated horizontally to and from the stack 
of cards C, in a mariner to be described present 
ly, for the purpose of enabling the forward end 
of the picker 3:3 to engage the rearwardly dis 
posed edge of the lowe:Rost card C and there 
after glusia. Such card through an opening defined 
between a vertically adjustable plate 33 secured 
to the front end portion of the card magazine K, 
aid the bed piate 33, this opening being of a 
depth sufficient to permit only one card at a time 
to be advanced therethrough by the card picker 
84. 
The picker 35 is secured to a picker block 86, 

Fig. 15, in such a manner that the leading edge 
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; held against vertical displacement. 

of the picker blade projects upwardly from the 
block SS Sufficiently to engage the edge of but 
a single card. The picker block 86 is mounted 
for reciprocatory movement and is guided in Such 
movement, by horizontal rods 8 which are Se 
culi'ed to the bed plate 83 and which extend 
through suitable openings in the block 85, these 
openings being sized to afford a sliding fit. A 
pin 38 projects downwardly from the bottom 
of the picker block 86 and is disposed in a slot 
39 provided in one arian of a bell crank 90, 

Figs. 7, 15 and i8, which is pivotally connected 
t; Si to a, bracket, 92 on the bed plate 83 for 
horizontal Swinging movement relative thereto. 
The other arm of the bell crank Se is pivotally 
conjected to one end of a link 93, and the other 
end of the link 33 is pivotally connected to an 
aim of the crank $4 seculied to one end of a 
horizontal shaft 35 which is journaled in bear 
ings 98 and Si, Fig. 15, depending from the bed 
late 83. 
A bevel gear 93 is fixed on the shaft 95 in 

spaced relation to a collar 99 on said shaft and 
tie gear 33 meshes with another bevel gear 200 

Osed at right angles thereto and Secured to 
upper end of a Vertical shaft 28?, Figs. 3 and 
A frame generally designated 282 is pro 

vided for supporting the shaft 2 in upright 
position, this frame having at its lower end a 
bearing innenber 233 which receives a horizontal 
shaft 234 journaled in bearings 205 attached to 
the side frame 5. The bearing member 263 
has a horizontally projecting arm 2 G5 in which 
the Wei'ical Shaft 28 is journaled near its lower 
eid. At its lowermost extremity the shaft 20 
cairies a bevel gear 23, which meshes With a bevel 
gear 268, Fig. 3, on the horizontal shaft 204. 
ihe upper end of the shaft-supporting frame 202 
is provided with a bearing member 209 having 
a lateral arm in which the shaft 26 f is journaled 
near its upper end. The arms of the bearing 
In eiber's 293 and 23 in which the shaft, 20 is 
journaled abut the bevel gears 27 and 2.0 re 
Spectively, Figs. 3 and 15, so that the shaft 20 is 

TO in Sure 
against horizontal displacement of the shaft 20, 
the al"In of the lower bearing member 233 which 
receives the shaft 234 is held in position by col 
ia's 2 3 on the shaft 24, and the upper bear 
ing member 239 has a laterally extending arm 
2 : having air opening therein through which 
the shaft $5 is passed, the arm 2 being clamped 
between the bevel gear 33 and collar 99 as 
shown in Fig. 15. Thus the shaft 20 is firmly 

a, 

; Supported in upright position between the hori 
Zental shafts 35 and 234, and through the 
just described bevel gearing affords an operative 
Connection betWear these two shafts. 

Refeiring to Fig. 37, the right end of the shaft 
Rš extends through one of the aforesaid bear 
ingS 295, and a bevel gear 2-2 is fixed to the 
Shaft, 28 abutting the bearing 295. A horizon. 
tal Stub Shaft 2:3 is secured to the side frame 
É58 at right angles to the shaft 204 and in 
Sp2ced relation with the end thereof, and a 
bevei gear 2: 3 rotatably mounted on the stub 
shaft meshes with the bevel gear 22 on 
the shaft 235. As shown in Fig. 6, the bevel 
gear 2 it is attached to a gear 2 S rotatably 
In Guited on the stub shaft 23, which latter 
geai' is adapted to imesh. With a gear 26, also 
ShoWin in Fig. 3, fastened on a hub 2 slidably 
but non-rotatably mounted on the can shaft 60 
Of the printing apparatus B. The diameter of 
gear 2 3 is twice that of gear 26 So that when 
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these gears are meshed with each other there is 
a two-to-One driving ratio between the can Shaft 
60 and the shaft 204. 
AS has been explained, the shaft 204 is opera 

tively connected to the shaft f 95 through the 
medium of shaft 20 and associated bevel gear 
ing, and shaft 95 carries a crank 94 connected 
by link 93 to an arm of the bell crank 90 that 
has a pin-and-slot connection with the picker 
block 86. Therefore, each time the shafts 24 
and 95 are caused to make a complete revolu 
tion, the crank 94 reciprocates the bell crank 
90, 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 84 to push the lowermost card 
through the opening between the vertical retain 
ing plate 85 and bed plate 83. 
As the lowermost card is so passed out of the 

magazine K, it advances between a pair of guide 
strips 28, Fig. 7, and is engaged by one of a series 
of feed rollers 29 which are disposed at spaced 
points along the path of travel of the card from 
the magazine K to the collector L. Each of the 
rollers 29 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 slichtly beyond its bearing 221 
and carries a pulley 222. Suitable driving means 
is provided for rotating the rollers 29 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 66, Fig. 1, on the main drive shaft, 9. 
The spacing between the first and second rollers 
29 from the left, Fig. 5, is such that the card C 
is advanced into the bite of the second roller 29 
prior to the time its trailing edge moves out of 
engagement with the first roler 29. Thereafter 
the card is advanced by the second roller 29 
into engagement with a card stop finger 223, Fig. 
7, which normally rests on the upper surface of 
the bed plate 83 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 29 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 attached at its front 
end to a strip of spring steel 224 anchored in a 
block 225 that is attached to the bed plate 83. 
A pin 226, Figs. 8 and 15, mounted for vertical 
movement in the bed plate 83, 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 22 that 
is fast on the shaft 95, Fig. 15, and in the course 
of rotation of this shaft the cam 22 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 95 causes the lift pin 226 to ride onto 
the release portion of the can 22 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 29 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. Ina Smuch as the stop 
finger 223 and the card picker 84 are operated 
from a common shaft 95, accurate timing in the 
operations of these parts relative to each other 
is insured. 

Card anotlyaing negas 

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 leans 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 Wari 
able data, exclusive of the account number, come 
prises groups of sensing bars 229, Figs. 7 and 8, 
which are aligned with columns in the card C, 
Wherein. Such variable data are represented, When 
the card is in sensing position, these sensing bars 
extending above the card guideWay and trans 
versely thereof in the directions of the card col 
lumns. 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 a 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 83 and 
a block 83a, Secured thereto, and which are slid 
able therein. The brushes 23 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 bed plate 83. The tops of the 
contact members 234 are flush With the upper 
surface of the bed plate 83, and the Warious 
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 2. There are in the present instance 
four sets of Stationary contacts 23 and COOperat 
ing brushes 23, 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 23 carried by arms 238 secured to the rock 
shaft 239 journaled in the frame members 55 
and 5S. The shaft 239 is provided with a rock 
arm 240 to which a link 24 is pivotally connect 

75 ed by a rod 242 passed through the arm 240 and 
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2ink 243, the link 25 serving to connect the rock 
arm 2: With an arm of the lever 243 pivoted at 
365 upon the side frame 55, as shown in Fig. 6. 
The other arm of the lever 253 is urged against 
the periphery of a can 25 on the can shaft, 69, 
as shown best in Fig. 37, by a Spring 24S, Fig. 8, 
that is anchored in the frame member 53 and 
acts upon the opposite arm of this lever. 
As shown in Fig. 8, compression Springs 25 are 

disposed about the posts 233 between the plate 
233 and the bed plate 83, these Springs tending 
to depress the insulating block 232 and brushes 
23:... iioviever, when the lever 243 is engaging 
the high portion of the can £5, as shown in Fig. 
3, the rollei'S 23. are maintained in their elevated 
positions to thereby prevent the head 232 from 
being SO depressed by the Springs 23 that the 
brushes 23 are brought, into engagement with 
the Stationary contacts 23i, FigS. 19 to 21. At 
the proper time in the operation of the machine, 
the cam 265 is rotated to bring its low portion 
beneath the end of the lever 243, and a spring 
26 retracts the opposite end of this lever up 
Wardly to thereby lower the rollers 237 and en 
able the Springs 26 to urge the head 232 down 
Wardly at the time a card C is disposed in Sens 
ing position thereunder. The tips of those 
brushes 23 which are vertically aligned with 
perforations in the card gass through these per 
forations and engage the contacts 233, 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 23i. 
The Stationary contacts 234, Figs. 19, 20 and 

21, are in the form of elongated cylinders pro 
Vided With rectangular heads, these heads being 
of a Width equal to the diameter cf 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 2é8 therein, and a series of ten 
circular Openings are afforded in the block 235 
at the bottom of each slot 243. The slots have a 
Width equal to the narrower dimension of the 
heads of contacts 234, and these contacts are 
Seated in the block 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 28. The depth of the slots is equal to 
the thickness of the heads of the contacts 234 
S0 that the upper surfaces of the heads lie flush 
With the card guideway when the block 235 is 
notated in the bed plate 83. 
As shown in Fig. 19, the insulating block 235 

has a relatively snail depth and the two Opposite 
ends of this block respectively seat in recesses in 
the bed plate S3 adjacent the ends of a rectan 
gular Opening 233 provided in the bed plate. The 
block 235 is secured to the bed plate 33 by Screws 
35. Which are freely passed through Openings in 
this block and which are threaded into tapped 
openings in the bed plate, and the shanks of the 
Contacts 233 project, down Wardly from the block 
285 into the opening 253. Electrical conductors 
i5 are connected to the shanks of the contacts 

it in the lilanner 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 236 at the points where these contacts 
emerge from the linder side of the block 235. 
his prevents these contacts from being acci. 

cientally displaced upwardly during operation of 
the machine, such as might otherwise occur, for 
exainple, due to arcing and welding of the lower 
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tips of the brushes 23 to the contacts 234. The 
sha:ks of the Outer Sets of contacts 234 are short 
er than 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 
COrtactS, is positioned. So as to a but the lower 
ends of the Shorter contacts 234. The conduc. 
to's fi are soldiered to the Shanks of the longer 
cottagts innediately beneath the plate 252 SO 
that the plate 25 rest.S on the Soldered connec 
ticis. In a Sinuch as the shorter contacts 234 are 
iTilly held against UpWard displacement, in the 
i:lanner just explained, there can be no upWard 
displace next of the plate 25 nor of the inner 
SeiS Of contacts Which are Soldered to the leads 
83; the eleioW. The conductors 25 pass through 
& Suitable opening in the plate 236 So that they 

not disturbed. When this plate is raised or 

printer B effects tWO printing Operations 
time it functions. The electrical sensing 
, inciding the brushes 23 and contacts 

is reidered operative during the first of the 
Fitting operations of the printing appara 

tuS 3, for the purpose of Sensing the account 
r:llinger ci; the card C disposed in Sensing posi 
tion. The brushes 23 are all connected to a 
Colininon conductor 253 which leads from a source 
of electic current, and upon establishment of 
glectrical contact between any of the brushes 23 
a?id the Stationary contacts 234 disposed there 
below, through card perforations, circuits are 
partially established from the Source of current 
through these brushes and contacts in accord 
ace With the numerical Value of the account 
Ruler perforated in the card C. Such circuits 
3. 'e completed only if the account number per 
forated in the identification card 8 of a printing 
and control device D, Fig. 49, at detecting position 
II, Figs. 50 and 56, 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, "latching of cards against printing and 
control devices.' 
The Sensing bars 239, Figs. 7, 8 and 15, which 

have been briefly referred to hereinabove, are 
IOUinted for lateral reciprocatory movement 
trainSVel'Sely of the card guideway. As shown in 
iigS. 3, 7 and 8, the Sensing bars 229 are pro 
Vided inear their rearward extremities With 
rounded projections 254 which extend down 
Wardly fron these bars and rest Cn a horizontal 
plate 25 extending between and secured to the 
Side frames 5 and 35. These sensing bars are 
iGiade of thin material and are supported in edge 
wise position as shown in Figs. 7 and 8 by a 
comb 255, also carried between the side plates 
i55 and 55, the sensing bars 229 passing through 
the slots in this comb to be guided thereby. To 
further assist in guiding the sensing bars 229, a 
fat guide plate 25. (shown in Figs. 7 and 8 but 
omitted from the other views) is supported by 
the card guide strips 28 and is provided with 
slotS 258 extending transversely of the card 
guideway and in vertical alignment With the 
Overlying sensing bars 229. The sensing points 
3 of the bars 229 project downwardly into the 

Corresponding slots 258 in the guide plate 257 to 
be accurately guided thereby in the course of 
IOWernent of the Sensing bars 229 across the face 
of the Caird disposed therebelow in the space be 
Ween the guide plate 257 and the Surface of the 
bed plate 83. The plate 257 is provided with 
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suitable openings to enable the roller 29 and 
sensing brushes 23 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 26, as shown in de 
tail in Fig. 17, a recess being provided in the bed 
plate 83 directly beneath the roller 259 to allow 
clearance therefor, as shown in Fig. 8. The posts 
26 extend through openings in the bed plate 83 
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 55 and 56. Compression springs 265 ex 
tended between the bottom of the bed plate 83 
and collars 266 on the posts 26 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 2 
through rock arms 267 connected to the arms 263. 
Hence, when the lever 243 and link 24 are ac 
tuated to raise the brush assembly, the arms 23 
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 23 are mounted 
is lowered and elevated once during each rota 
tion of the camshaft 60, Fig. 3, the sensing bars 
232 will likewise be lowered and elevated at the : 
same time as are the brushes 23. 

Bars 268, Figs, 3, 8 and 15, attached to the side 
frames f S5 and 56, project horizontaily over the 
bed plate 83 above the Sensing bars 229, and a 
cross bar 269 is carried by the bars 268. Comb : 
Springs 270 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- i. 
ward the front thereof as indicated at 27, Fig. 8, 
and a Series of lock pawls 22, respectively co 
operable with the teeth 27 on the Several sens 
ing bars, are pivotally mounted on a rock shaft 
273 carried by the support bars 238 above the 
Sensing bars. SpringS 24 attached to a rocker 
25 that is fast to the shaft 23 bear on the pawls 
272 and tend to urge these pawls into engage 
ment with the notches or Serrations 2 in the 
sensing bars 229. A bail 26 carried by arms 2 
of the rocker 275, however, holds these paws 
22 out of engagement With the Sensing bars 29 
when the rocker 275 is in its extreme clockwise 
position, as viewed in Fig. 8. The positioning of 
rocker 275 in Such a manner as to engage or dis 
engage the pawls 272 and sensing bars 229 is con 
trolled by the printing means of the variable 
printing apparatus B, as will be explained here 
in after. 
Two strips 278, Figs, 5, 7, 8, 22 and 23, are se 

cured to the plate 255 and the Side frames 55 and 
56 to the rear of the sensing bars 29, which 

extend horizontally along the inner faces of the 
aforesaid side frames. The upper edges of the 
Strips 28 have grooves extending longitudinally 
thereof along the centers of the strips, and slide 
bars 279 are fitted in these grooves. At their 
forward ends the slide bars 279 carry a bail 23 
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 28, are provided on the Sensing 
bars 29 and a series of individual plisher arms 
282, rotatably mounted on a shaft 282a, Fig. 3, 
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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, Fig. 3, 
Which are effective, When the bail 280 is released 
in a nanner 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 
29. The racks 284 mesh with gears 285 that are 
fixed on a shaft, 286 near either end thereof jour 
alled in the side frames 55 and 53. A Smaller 

gear 287 is Secured to the shaft 286 adjacent each 
gear 285, and each pair of gears 285 and 287 in 
&ffect constitutes a compound gear, the purpose 
of which will be explained presently. 
To control the actuation of the Sensing bars 

229 under the influence of the Spring-urged 
pusher arms 282, there has been provided a drive 
ever 288, Figs. 3 and 22, pivotally mounted on 
the side frame 56 as indicated at 289, Fig. 37. 
A segmental gear 290 is formed in the upper end 
of the drive lever 288 and meshes with the Small 
gear 28 at the left end of the shaft, 28S as viewed 
in Fig. 5. The lower end of the lever 288 has a 
roller 29 which is urged against the periphery 
of a cam 292 on the can shaft S3 by a spring 
293, Fig. 22, acting upon the upper arm of the 
ever 288. When the can Shaft 6 is rotated 
and the roller 29 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 vieyed 
in Fig. 22, thereby imparting counterclockwise 
rotation to the gear 287 and shaft 28 S. Gears 
285 thereupon take motion and drive the slides 
279 and bail 280 carried thereby rearwardly, or 
to the right as viewed in FigS. 8 and 22. The 
slide bars 229 thereupon take motion under the 
influence of the pusher arms 282, each bar 229 
initially tending to move with the bail 28. 

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 230 of 
these bars engage the surface of a card as C, 
Fig. 60, disposed in sensing position. Thus when 
the sensing bars 229 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 
383 is preferably grooved as indicated at 294, 
Fig. 8, directly beneath the path of travel of each 
Sensing point 230, and hence when a point 23 
encounters a perforation in the card therebelow, 
it drops through this perforation and to the bot 
tom of the groove 294. The sensing bars 229 
are, in effect, fulcruined on the rounded pro 
jections 254 near their rear ends to enable the 
sensing points 23G to drop through the card per 
forations. A downwardly projecting iug 255 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 235 is nulti 
plied in So far as the lug 295 is concerie?. So that, 
this lug is displaced downwardly a considerable 
distance whenever a perforation is encountered 
by the point 3 on the Sanae sensing bar 229. 
As can be seen from the plan view in Fig. 7, 

the Sensing bars 23 are arranged in two rain. 
groups on either side of the sensing brush as 

bear against the forward edges of the lugs 28 . .75 sembly including the brushes 23 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 columns entitled “Dist.' 
and “Lied.' 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 333, Figs. 
8 and 14, disposed therebelow in dependence upon 
and at a differential time determined by the nu 
merical value of the digit in the card column 
that is being analyzed by the particular Seinsing 
bar. The means for enabling the Sensing bal'S 
229 to operate the Switches 388 disposed there 
joelow is generally designated 39, Figs. 7 and i3. 
Inasmuch as the SWitch operating means 33 is 
of identical construction throughout, the follow 
ing description pertains only to that portion of 
this switch-operating means which underlies the 
sensing bar's responsive to the district and ledger 
numbers in the card Cior this Will serve to ex 
plain this entire portion of the apparatus. 
A bar 233 is secured to and is carried between 

the side frames 55 and 36 so as to be disposed 
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 
295 across the front of the Side frames. A rec 
tangular bar 298 is secured to the front edge of 
the bed plate 33 in horizontal alignment with 
the bai' 233, Figs. 8, 10 and 12. Two rectangular 
strips 299 are supported by the bars 293 and 298, 
and included between these strips 299 is a series 
of switch-operating members 302 respectively 
aligned vertically with the sensing bars 229 as 
indicated in Fig. 12. Each of the members 302 
comprises a thin flat piece Supported On its lower 
edge by the bars 293 and 298 and having a 
length less than the distance between the front 
plate 297 and the forward edge of the bed plate 
S3, and being provided with notches or Serra 

tions 383 along its upper edge arranged for co 
operation with the depending lug 295 on the co 
responding sensing bar 229 when Such lug is in 
its lowermost position which it attains when the 
point 238 on the sensing bar 229 penetrates a 
perforation in the card. Individual Springs 38. 
seated in sockets in the front edge of the bed 
plate 83 act upon the members 392 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, Fig. 13. To pre 
went accidental upward displacement of the 
members 333, 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 392 is restrained against up 
Ward movement by an Overhanging Strip 385, 
Figs. 8 and 10, fastened to the upper Surface of 
the bed plate 83. 
When the point 23 on a sensing bar 229 moves 

over the forwardly disposed edge of a perforation 
in the aligned card column, the sensing bar 223 
immediately drops downwardly a limited distance 
Sufficiently to cause engagement of the lug 295 
With one of the notches 383 on the member 32 
therebelow. As will be seen by reference to Fig. 
60, the perforations in the card are of elongated 
shape and extend transversely of the card in the 
direction of travel of the sensing bars 229 thereof. 
Hence a limited amount of lateral moveineiat 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 295 on the sensing 
bar 229 to draw the member 32 rearwardly 
against the action of the springs 34. 

Each Switch cerating rember 332 controls a 
SWitch 335. hese SWitches are in the present 
instance mounted in staggered relation on blocks 
of insulation 333, Figs. 3 and 4, that are Sup 
ported by the side frames 55 and 53, Figs. 4 
and 7. Fairs of insulating pieces 357 are secured 
in upright positica to the respective blocks 306 
and each pai; of pieces 33; carries a metallic 
contact Strip extending beneath the Switch 
operating Geirabel's 382 transWeisely relative 
there.c. :he conductive strips 388 have a COm 
mon connection to one side of a source of electric 
current and constitute stationary switch con 
tacts. IVOVale contact blades 33 are secured in 
vertical position to the insulating blocks 305 and 
project, upwardly in spaced relation to the con 
ductive strips 368, each blade 353 having a Con 
tact point 3 thereon in horizontal alignment 
with the Strip 33. The movable blades 309 are 
individual to the sensing bars 239, which is to Say 
that each sensing bar is vertically aligned with a 
corresponding contact, blade 369 that is movable 
independentiy of the blades 333 aligned with the 
other sensing bars 229. 
A connection is provided between each switch 

operating meinber 32 and the appropriate blade 
369, as best shown in Fig. 8, the upper end of each 
blade 339 extending into a recess provided in a 
disc-shaped bearing 3 fitted in a circular open 
iing in the botton edge of the aligned member 
333. Hence, as each member 302 is actuated by 
the lug 25 of a sensing bar 229, it moves in such 
a direction as to bring its blade 39 and contact 
point 3 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 332 from 
the instant a perforation is initially sensed by 
the point, 23 of the sensing ball 229, until the 
point 233 encounters the opposite edge of such 
perforation, and this amount of movement of the 

5 member 352 is sufficient to bring the contact 30 
into engagement with the strip 322. Thus, the 
closure of a SWitch 3 is effected at a time in 
the sensing operation that is determined by the 
location of a perforation in the Sensed card 
column, and hence the time which elapses from 
initiation of sensing movement of the bars 229 
until the SWitch 3 controlled thereby is closed, 
is a measure of the numerical value of the digit 
represented in that card column. 
As has been previously mentioned, the drive 

ever 283, Figs. 22 and 37, for the card analyzing 
imeans actuates the slides 279 and bail 28) to 
effect moverinents of the sensing bars 229, Fig. 8. 
Sn each rotation of the carn shaft 6, 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 noveinent of the bars 229, to the right as 
viewed in Fig. 8, followed by restoring movement 
to the left as bail 23 is noved to Ward the front 
of the machine. This cycle of Operation is ef 
fected as many times during each variable data 
printing operation as is necessary to control 
printing of the Several lines of such data upon a 
sheet S, Fig. 6. (in the present instance, twice). 
In each sensing operation of the bars 233, the 
Switches 35E al'e actuated in an identical nanner, 
aid the time in the cycle when each Such switch 
closes may determine the setting up of a printing 
member Such as a type wheel controlled thereby. 
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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 accomplished being described in de 
tail hereinafter. 

Matching of cards against printing and control 
devices 

As explained hereinabOWe, the printing and 
control devices D, Fig. 49, from which the 
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 W 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 W are printed upon the same 
sheet, both relate to the same custoner or ac 
count, an identifying number (in the present 
example, an account number) is perforated in 
the field 6 of the printing and control de Vice O 
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 nun 
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 beneath the de 
tector f 20, at which position it remains until 
early 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 29 is ener 
gized so that the block 2 and Sensing pins 22 
are depressed in the manner described herein 
above to cooperate With the identification Card 6 
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 3, FigS. 57 and 66 on the main con 
trol can shaft 46, Such cam 3 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 
22 which are aligned with perforations in the 

card 6 pass through these perforations and en 
gage the push pins 33 disposed therebelow in the 
block 34, while those sensing pins 22 beneath 
which there are no perforations bear upon the 
Surface of the card 6 and are forced back into 
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the block 2 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 9A 
is present in the Second index point position from 
the bottom of the card 6 in the fourth column 
from 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 9B 
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 
theire 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 SE and 9F, 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 33 Which are depressed by 

the sensing pins 22 passing through perforations 
in the card is actuate the connected Bowden 
cables i35. As shown Schematically in Fig. 58A, 
the end of each Bowden cable opposite the end 
to which the push pin 33 is attached is disposed 
in position to actuate a Switch, such as that gen 
erally designated 32, whenever the particular 
Bowden cable 35 is actuated. As shown in Fig. 
58A, each SWitch as 32 comprises two normally 
Open contactSac and 2) and a normally closed con 
tact 2. These contacts are mounted in an insulat 
iing block 32 secured to a support member 322 
Which is carried in any suitable means by the 
side frames of the printing apparatus, the fiexi 
bility of the BOW den cables enabling the switches 
to be mounted at any of a variety of locations. 
The end of each Bowden cable 35 passes through 
an Opening in a plate 38 that is supported by 
the Side frames of the apparatus, the sheath 3S 
of the cable being fastened to the plate 36. 
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 3 to be guided for reciprocatory 
motion thereby. A retaining spring 39 is inter 
posed between the plate 317 and an abutment 
On the pin 3 8 for normally maintaining this 
pin and its connected cable t35 in such position 
that the Switch 32 is in the condition shown in 
Fig. 58A, wherein the contacts ac and y are open 
and the contact. 2 is closed. However, when the 
push pin 33 attached to the other end of the 
cable 35, Fig. 56, is depressed by a sensing pin 22 
passing through a perforation in the card 6 of 
the printing and control device D, the pin 3 8 
is moved to the right, as viewed in Fig. 58A, and 
bears against an insulating block 320 secured to 
the movable blade of the contact ac, thereby push 
ing this movable blade to the right and closing 
the contact al. A stud of insulating material on 
this blade bears against the movable blade of the 
Contact g, 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 e. 
Thus, Such actuation of the Bowden cable 35 by 
a Sensing pin 22 closes the ac and y contacts of 
the associated Switch as 32 and opens the e 
Contact. Such a Switch 3:2 will of course remain 
in its actuated condition as long as the solenoid 
f29 remains energized, and when the solenoid is 
deenergized, the detector head 20 is again raised 
by its Spring 27 and the related spring 39 acts 
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to restoire tha Bowden Cable 
in Sig. 58A of the drawingS. 
As shown in Fig. 58, there are five SWitches 

identical in construction to the SWitch 3, Fig. 
53A, alliccated to cach of the thousands, hundreds, 
teaS and ultiS orders in Which repliesentations of 
an isientifying Or account number may appear On 
the card S, Sig. 49, each such switch being allo 
cated to a particular indeX point position in the 
COrrespOilding Colt.nih. On the card 6. Thus, in the 
thousands Order a SWitch 3 2-8-2, pertains to the 
oWei'InoSt. index point, position in Which a per 
foration Inay appear for either of the digits or 2, 
according to the code in Fig. 62; the Switch 
3, 2-3-4 piertaiS to the Second index point posi 
tion in which tihare may be a perforation to repre 
Sent tie digit, 3 or 4; SWitches 32-5-3 and 32-2-3 
Gerain to t 

35, as Will be evident 

3 digitS 5 and 6, and 7 and 8, re 
Spectively. The switch Si2-9 is actuated when 
ever a perforation appears in the upper lost in 
deX poist position in the thousands order column, 
Which is to Say, Whenever an odd digit is repre 
Sented in this order. For example, if the digit 
Wei'e , the: -oth the SWitches 3 2-8-2 and 32-3 
would be actuated, out if the digit were 2, only 
the SWitch 3B 2-5-2 is actuated. A similar ar 
raige:Glent of SWitches respectively designated 
33, 3 dig and SS is provided in each of the hun 
Creds, tenS and units Orders respectively. 
A Inulti-Contact relay 323, Fig. 58, is associated 

With the thousands Order Switches 333 and in 
cludes five novable contacts generally designated 
323, each of which contacts respectively cooper 
attes With tWO Stationally contacts in the series 
geiei'aliy designated 325. Each of the ten sta 
tionally contactS 325 pertains to a digit from 1 
to 9 of Zero in the thousands order, and as in 
dicated in Fig. 58, these contacts are respectively 
COInnected icy conductors 25i, Fig. 20, to the sta 
tionally contacts 23f. (see Figs. 19, 20 and 21) posi 
tioned beneath the card sensing brushes 23 in 
the tousands order of the account number sens 
ing reas. Each of the five innovable relay con 
taCS 33 is connected by a conductor, such as 
3 is; Or in the case of the contacts 324-3-3 
and 328-3-0, respectively, to one terminal of the a 
contact in a corresponding switch as 3.2-i-2 or 
3:3-9 in the group of five switches 3 2. The other 
terminals of the Several a contacts of the switches 
3:2-i-2, 3 2-3-3, 3 2-5-5, and 3 2-7-3 are coxa 
nected to a conductor 385 leading to one end of 
the Winding of a relay 330, the other end of which 
Winding is connected by a conductor 3 is to a line 
Wire 335A leading to one side of a source of elec 
tric current. The other terminal of the a con 
tact of SWitch 32-9 is connected to one terminal 
of a contact 323A of a relay 329, the other ter 
Iniinal of this relay contact being connected by a 
Conductor Sš to the conductor 355. 
The 324-9-2 contact is also connected by a 

Conductor 353 to One terminal of the a contact 
Cf the SWitch 3 2-4-2. The 2 contact in the switch 
3 2-$ is connected on One side to the conductor 
833, 2.2g the 8 contacts of all the various switches 
S.2 in the thousands order group are connected 
in Series With each other intermediate the con 
ductOFS 349 and 345, so that these conductors 
are in electrical contact only when all of the g 
CGiatacts iri the SWitches 32 are closed, which is 
to Say, When there is a zero in the thousands order 
of the account number represented on the card 
6 of the printing and control device, D, Fig. 49. 
The Telay 329 having the aforesaid contact 

329A, which contact is normally closed when this 
i’elay is deemergized, has its winding connected at 
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one end to the conductor 346 and at the other end 
to a conductor 3. Which leads to One terminal 
of each of the gy contacts of the Switches 32--2, 
3 2-3-4, 3 2-3-5 and 3 2-7-8. The other ter 
IGinals of these gy contacts are connected by a 
coinon conductor 358 to the conductor 253 that 
is COI.i.ected in parallel to all of the brushes 23 
and Which leads to one terminal of a timing Switch 
332, 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 332 is controlled by a 
iining cam 333 in the manner to be more fully 
explained he'einafter under the headings "Se 
lective COintrol means' and “Operation of the 
Eachine.' One terminal of the y Contact of the 
Switch 32-3 is connected by a conductor S49 to 
one side of the Winding of relay 323 and the other 
Side of this Winding is connected by a Conductor 
S5 to the conductor 356. The other terminal of 
the gy contact of Switch 32-9 is connected to the 
conductor 3:8, as are the J Contacts of the other 
SWitches in the group 32. 
An arrangement identical With the foregoing 

is provided in each of the hundreds, tens and 
units orders. Thus, multicontact relays 326, 327 
and 323 identical with the relay 323 are respec 
tively aSSOciated With the SWitches in the groupS 
3 is, 3 is and 3 E3, the contacts of these relays be 
ing interconnected. With the ac contacts of Such 
SWitches and With the stationary contactS 23 
beneath the sensing brushes 23i in the hundreds, 
tens and unitS orderS respectively, in the Sane 
nanner as are the contacts of the relay 323 in 
the thousands order. However, in Fig. 58, only 
the contacts 235 pertaining to the digit 9 in the 
lower three orders are shown connected with sta 
tionary contacts of their relays 326, 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 33i, 337 and 339, cor 
responding to the relay 329, and relays 336, 338 
and 36t, corresponding to the relay 333, are wired 
up in circuit With the Switches in the groups 3,3, 
3 and 33, respectively, in the same manner as 
that indicated in the thousands order. Because 
of the connections which have thus been provided, 
e8.Ch relay aS 329 is energized and opens its con 
tact as 329A, upon closure of the timing switch 
$32 at the appropriate period in the cycle of oper 
ation. Of the machine, only if one of the Switches 
as 32-i-2, 3 2-3-4, 32-5-8 or 32-7-8 has been 
actuated by its BOW den cable to close its y con 
tact, circuit being extended from the line Wire 
33, 3 through the conductor 346, winding of the re 
lay as 329, conductor 34, the aforesaid gy con 
tact, ConductOIS 348 and 253, 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 
323 does not energize and hence maintains its 
contact 323A closed, inasmuch as no electrical 
Connection is afforded between the conductors as 
36 and 388 under these circumstances. 
Each of the relays 33, 336, 338 and 34 has a 

Contact as 330A which is normally closed when 
the relay is deemergized. One terminal of each 
Such relay contact is connected to a common 
Conductor 332 and the other terminal is con 
nected to another common conductor 353. A 
timing Switch 332A 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 332A, 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 con 
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 
en the card 6 of the printing and control device 
D, Fig. 49, is '1' So that when the detecting op 
eration is performed the Switches 32-1-2 and 
32-9 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. ASSunning 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 tinning Switch 332 enables a circuit 
to be established from the line Wire 335A through 
a conductor 346, winding of relay 329, conductor 
847, contact of switch 3f2-1-2, 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 
a contact of switch 32-9 from the conductor 345. 
Circuit is also extended from the conductor 346 
through conductor 350 to the winding of relay 
323, conductor 349, y contact of switch 32-9, 
and conductor 348 to the conductor 253, and relay 
323 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, ac. contact of 
switch 32--2, conductor 342, relay... contacts 
324-1-2 and 325-, a conductor 25, the contact 
284 in the thousands order representative of the 
digit 1, brush 23 engaged therewith, and conduc 
tor 253 through the timing switch 332 to the line. 
wire 335. 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 a numeral 2 represented in the thousands 
order of the account number, then only the 
Switch 32-1-2 would be actuated (see Fig. 62). 
The relay 323 would then remain deenergized in 
aSmuch as the gy contact of the Switch 32-9 is 
open; hence, the relay contact 324-1-2 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 330 remains de 
energized to maintain its contact 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 32-9 
alone is actuated, and the relay 329 remains de 
energized since none of the gy contacts of the 
switches 32--2, 32-3-4, 32-5-6 or 32-7-8 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, coin 
ductor 349, y contact of Switch 32-9, 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 346 
through winding of relay 330, conductor 35, re 
lay contact 329A, ac contact of Switch 32-9, con 
ductor 343, relay contacts 324-9-0 and 325-9, and 
a conductor 25 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 23 
engaged therewith, conductor 253 and Switch 332 
to line 335, thus energizing relay 330. It will be 
noted that if the digit represented in the thou 
sands order in the printing device D had been 1 
rather than 9, the Switch 3f2-t-2 would have been 
actuated simultaneously with the Switch 32-9 
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 32 is 
actuated inasmuch as no perforations are present 
above the push pins 33, Fig. 56, attached to the 
corresponding Bowden cables 35 in that par 
ticular order. Under these circumstances, all 
Of the 2 contacts in the Switches 32 remain 
closed at the time the cam 333 closes the switch 
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332. Circuit is thus extended from line wire 335A 
through conductor 345, the winding of relay 
33, conductor 335, a contacts of the switches 312 
(these contacts being connected in series as 
aforesaid), conductor 334, relay contacts 324-9-9 
3.3d 323- (relay 33 being deemergized inas 
much as the gy contact of the Switch 32-9 is open) 
and a conductor 25 to the contact 234 in the 
thousands order representative of Zero. It has 
been previously mentioned that a perforation 
such as X or Y, 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 
Zero, a perforation is present above the underly 
ing contact 234 and this circuit is continued 
through the brush 23 engaged therewith, con 
ductor 253, SWitch 332 and conductor 334 to the 
line wire 335. Relay 33 thereupon energizes and 
opens its contact 33A with the effect described 
hereinabove. Relay 329 associated with the 
switches 3 i2 is not energized since the y contacts 
of all of these SWitches are open and, therefore, 
the relay contact, 323A remains closed. However, 
this is without effect in the present instance inas 
much as the ac contact of the Switch 32-9 is open. 
The foregoing examples are illustrative of the 

operation of the number comparison circuits dis 
closed in Fig. 58 and it, Will be understood that 
other's operate in a similar nanner. 

Variable printer 

As each sheet S is severed from the web W, 
FigS. and 2, and is deposited in the guideWay G, 
it is advanced by the sheet feeding means into 
engagement with the stop finger f49 where it, 
coines to rest, between the sheet guiding strips 369, 
Figs. 2 and 22, beneath a series of platens 3S 
arranged in a single line longitudinally of the 
sheet guideway. In this position the Surface of 
the siheet that is to be printed upon faces down 
wardly and rests on the bed plate 362 of the 
}}inting machine. An opening 363 is provided in 
the bed plate 332 directly beneath the platens 
38, and a row of type wheels 364, shown in detail 
in Sig. 22A, is rotatably mounted on a shaft 335, 
journaled in the side frames 55 and 53, directly 
beneath the opening 363 and the platens 36. 
An individual platen 38 is provided for each 
type wheel 334. Type characters 366 are arranged 
along an upper arc of each Wheel 364 to be suc 
cessively presented at the opening 363 when such 
type wheel is rotated on the shaft 365, in the 
normal at i'est position of the type wheels 364 
shown in Fig. 22, the type character 366 for the 
digit ( or each wheel (or a blank in the case 
of the type wheel which prints the alphabetical 
portion of the rate designation, Fig. 61) faces 
upwardly beneath the corresponding platen 36. 
An ink ribbon IRa is disposed in the opening 363 
So ti at an impression of a single line of variable 
data W may be made in each printing cycle upon 
a sheet S in printing position beneath the platens 
36 , from the type characters 366 positioned 
therebelow, in a manner to be explained presently. 
As shown in the plan view, Fig. 23, the type 

wheels 333 are arranged in groups for printing the 
various items of variable data, W 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 three wheels 
priit, the ledger number; and the last ol' topmost 
four wheels SG4 print the duplicate net bill upon 
the stub of the sheet, S. As explained in greater 
detail hereinafter, the groups of type wheels 364 
are placed in cortiolled relation to the appro 
priate card. Sensing bars 229, Figs. 7 and 8, allo 
cated to the card columns from which data W are 
to 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 each 
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 
ilank at the printing line When it is in its normal, 
at rest position, but as this wheel is rotated 
through its fil'St, Second, third, and so on, posi 
tions, it successively displays the letters A, B, C, 
a23d So on, at the printing line. Each of the 
reinaining type wheels is provided with numer 
ical type character's 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. 

Each platen 36 is fixed to the end of an indi 
vidual platen arm 367 rotatably mounted on a 
stationary Shaft 368 Supported by the side frames 
55 and 53. Each platen arm 367 has an arm 

369 depending therefrom beneath the shaft 368, 
and springs 3:3 acting on the arms 369 tend to 
ulge the platen arms 387 and platens 36 down 
Wardly. However, the platen arms are normally 
iatched in their upper inoperative positions, shown 
in Fig. 22, by a latch bar 3, Figs. 22 and 24, that 
extends upWardly from a cross arm 372 carried 
ity arms 33 and 374 that are pivotally mounted 
on stub shafts as 315, Fig. 22, fastened to the side 
frames 55 and 56. A spring 36 normally 
maintains the CrOSS bar 372 in engagement with 
the bottoms of the depending arms 369 of the 
paten aims 387 to enable the latch bar 37 to 
restrain the arms 369 from rearward movement 
under the influence of the springs 3T). 
The Shaft 286, as has been previously described, 

is rotated under control of a drive lever 288 when 
ever the sensing bars 229, Figs. 7 and 8, are to be 
operated, One of the pair of gearS 287 on the shaft 
286 meshing with a segmental gear 290 formed in 

50 the upper end of the drive lever 288. The gears 
28 also mesh with gear segments 377 formed on 
the lower ends of three-armed level's 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 sides as 279 rear 
Wardly during a Sensing movement of the sens 
ing bars 229, Fig. 8, the levers 378 are rotated 
clockwise as viewed in Fig. 22. However, inas 

60 much as levers 378 are driven by the smaller gears 
23i, whereas the slides 279 are driven by the larger 
gears 285 on the shaft 286, the levers 378 move 
more slowly than do the slides 279, the utility of 
this arrangement, being explained presently. 
Another arm 39 of each of the levers 378 is 

provided with a lug. 388, and spring anchor rods 
38? are extended between and carried by the lugs 
380, as shown in Fig. 5. Springs 382 are fastened 
at Olle end to the rods 38 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 382. 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 378 and have arms 386 ex 
tending in the same direction as the arms 379 of 
the levers 38. Each arm 386 has a circular open 
ing 387 near its outer end, and a pin 388 fastened 
in each arm 39 extends through each circular 
opening 387. S. 
A spring as 389 affords a yielding connection be 

tween each bell crank 385 and its lever 38. 
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 55 and 56, against which pins 
the bail 384 abuts. As shown in Fig. 22, the cir 
cular opening 387 in each bell crank 385 is larger 
in diameter than is the pin 388 in the arm 379 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 378 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, 
Figs. 7 and 8, and clockwise rotative movement 
of the levers 378, the arms 39 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 38 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 
38 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 378. 
A series of teeth 39 f, Figs. 22 and 22A, 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 55 and 
56 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 
39 therein. Springs as 394 normally maintain 
the pawls 393 against a stationary rod 395 out 
of engagement with the teeth 39. An arm 396 
extends laterally from each pawl 393 and is con 
nected by a link 397 to the core of a solenoid 398 
supported on a shelf 398a carried between the 
side frames 55 and 56 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 39 f 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 39 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 229 is in its initial position the sens 
ing point 239 thereof is located so 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 1, 2, 3, 4, 5, 6, 7, 
8 and 9. - 
At the initiation of sensing movement of the 

sensing bars 229 (to the right, as viewed in Fig. 
8) the levers 378 on the type wheel shaft, 365 
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 
wheels 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 393 against the toothed surface 39 of the 
appropriate type wheel 364 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 388 
and Cpenings 387 are taken up and the bell cranks 
385 start moving with the levers 378. The spac 
ings between the type characters 366 are such 
that a rotative movement of the type wheels 334 
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 ratio between the gears 
285 and 287, however, the arc along the periph 
ery of each type wheel 364 occupied by the type 
characters 366 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 23 
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 
slightly behind the angular position at which it 
will have arrived to dispose the corresponding 
type character 365 in printing position, due to 
the lost motion connection between the type 
wheel 364 and its driving lever 33. This allows 
a sufficient time for the corresponding Solenoid 
393 to be energized and seat the pawl 333 against 
the periphery of the type wheel 363 slightly ahead 
of the radial edge of a tooth 35. Immediately 
thereafter the type wheel 38; is arrested when 
the clearance between the radial edge of the 
tooth 39 and the end of the pawl 393 is taken 
up. The pawls 393 are self-locking in action, 
which is to say, so long as a type wheel 36 is 
under the tension of the Springs 332 connecting 
this wheel to the driving lever 3:8, after Separa 
tion of the bail S36 from the rib 383 of the type 
wheel following engagement of the pawl 393 with 
the radial edge of a tooth 39, the pawl 333 is 
frictionally held in engagement with Such tooth 
39 and Will not thereafter he released, even 
hough the solenoid 393 is deemergized, until the 
bail 394 is again caused to engage the rib 383 
during restoring movement of the parts to there 
by release the pawl 393 from locking engage 
ment with the tooth 39. 

t is desirable, where a numerical quantity of 
Ingre 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 8. Sig 
nificant digit appears shall be slippressed and 
to this end the following zero-suppressing nech 
anism has been provided for the various sets of 
type wheels 364 which respectively print the 
numerical quantities included in the variable 
data, W, Fig. 61. As has been described above, 
there is an individual platen arm 36 for each 
type wheel 364, and the depending arm 369 of 
each such platen arrin is substantially in align 
ment with the corresponding type wheel 364. 
Each arm 369 is provided with a lug 399, Fig. 22, 
that is received in a notch 49.3 near the end of 
an arm 4 of a lever generally designated 492 
that is pivotally mounted on a stationary shaft 
Á3, Figs. 22 and 23, supported by the side frames 
55 and 56 in a position between the type wheels 

364 and the depending portions 369 of the paten 
arms 367. Springs 484 anchored to the side 
frames are connected to other arrins of the leverS 
$22 to urge the arms 49 of these levers into 
engagement with the lugs 399 on the depending 
arms 369. So long as the platten arms 3 are 
maintained in their upper inoperative positions 
shown in Fig. 22 by the latch bar 3 engaging 
the lower ends of the airns 369, however, a slight 
clearance remains between each lug 339 and the 
end of the notch 49 in which it is seated and 
under these conditions the arnas 48 of the levers 
42 may be selectively raised, in the manner to 
be described presently, for enabling the platern 
arms 36 controlled thereby to be snapped down 
Wardly for causing an imprint to be made by 
the platens 36 from the type characters 36 
disposed therebelow When the latch bar 3 is 
IoWered out of engagement with the arm 369. 
As shown in Figs. 22, 22A and 23, each type 

Wheel has an arcuate can Surface 4.5 formed 
Or one lateral face thereof, and an an S of 
each lever 4t2 depends into the path of travel 
described by the can surface 495 when the type 
wheel 364 is rotated away from its normal at rest, 
position. Upon movement of the type wheel 364, 
beyond its Zero position and in a position to 
display the digit i at the printing line, the cam 
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surface A35 engages the aligned arm 406 and 
pivots the lever A92 counterclockwise, as viewed 
ir Fig. 22, to bring the arrin 46 thereof upwardly 
so that, the end of the notch 4 therein is no 

5 ionger aligned with the lug 339 in the arm 369. 
As show in in Fig. 23, each arm i has a right 
angle extension & which underies the arm 40 

the next lower order in the S2.ie group. 
if an arra 48 allocated to the hundreds 

for example, is raised when its type wheel 
3 has been positioned to represent, a significant, 

t, the lug & Ci thereon lifts the tens order arm 
i , and the jug is on the tells ordes arm ?t 

in try lifts the units 3rinn i. i. In all Ciders 
abore the hundreds order, however, the arms 

in engagement, With their lugs: 399, ii: the 
ce of Significant, digits in these higher 

orders. Hence, when the latch bar 37 is with 
diaWith frog the depending aim 39, in a mannel' 

20 to is explainsti presently, the printing of Zeros 
will he suppres:sed in all orders above the hun 
dreds order, itha Sinuch as the lugs 399 will en 
gage the ends of the notches in the arms 

but, printing ray take place in the hun 
s, tens and units orders because the notches 
have been retracted out of alignment with 

tile ligS 39. 
A bar Cr level 4.8 is pivoted near its middle Cl 

the stub shaft, 3.5 on which the arm 33 carry 
ing the latch bar 3 in pivotally mounted, and a 
spiciing 633 anchored in the side frame 56 is 
connected to the lever 433 and normally urges 
this iev2r against a stop pin 6A, Figs. 22 and 
23, fasteiled to the inner face of the side frame 

30 

35 ; ; , and when so positioned the lever 438 is dis 
posed ai; a. angle with the aim 373. A pawl 4: 
is pivotally raounted on the end of the lever 8 
near tile airn 3:3, this pawl being so pivoted that 
it tends to be held by its own weight against a 

40 pin 43, which is received in a notch 4:3 in the 
pawl if, this pin 36 e: tending through a suit 
able opening if the side frame and being Se 
cured in the upper end of air ai'in 3, FigS. 3 and 
23, Which is preferably disposed at a small angle 
with the vertical along the outer face of the frane 
iii. The aria has a slot therein through 
Which a pin is is passed to be Secured in the 
side flaine ii. i.e. lower end of the an is is 
connected by a link. 4 i to an arm 48 secured 
to a, rock shaft is 9, FigS. 3 and 6, that is journaled 
in b2aringS & 3 faste:ied to the outer face of the 
side frame 36. During normal printing opera 
tions, the rock shaft is is stationary and hence 
the pin is, Fig. 22, reinains in a fixed position, 
those instances in which the pin 42 is not fixed 
being described hereinafter under the heading 
“Total taking.' In this position of the pawl 4f , 
the free end therect nearest the arm 3 i3 is par 
allel with the main extent of the arm. 373 and is 
in Spaced Irelation therewith when the parts are 
in their normal at rest, positions shown in Fig. 
22. The pawl 3: is of a sufficient width that it 
spans a notch i3 formed in the adjacent edge of 
the arm 33, the purpose of this notch being ex 
plained hereinafter in coinection with a descrip 
tion of the total-talking Operation. 
A pin 3 8, Figs. 22, 22B and 23, is secured in 

the face of one of the drive level's 378 for the type 
Wheels 36, and the end of the lever 48 opposite 

70 the end on which the pawl i is mounted is dis 
posed in position to be engaged by the pin 64 
when this drive lever 328 has been displaced 
clockwise to a p2Sition slightly beyond that suffi 
cient to display the last of the type characters 

T5 368 Cn the type wheels 364 at the printing line, 
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assuming the type wheels have not been previously 
arrested as described hereinabove. The lever 38 
is imparted a limited additional movement after 
engagement of the pin 44 with the end of the 
lever 408, and thus the lever 408 is rocked about 
its pivot 375 against the action of the Spring 409 
and causes the pawl 4 to push against the edge 
of the arm 373, bridging the notch 43 therein, 
to thereby retract the latch bar 37 from engage 
ment with the arms 369 of the platen arms 36. 
The type wheels 364 will have been selectively 
positioned by the time the platen arms are so re 
leased, and the springs 30 thereupon Snap the 
platen arms 367 and platens 36 downwardly to 
cause an impression to be made upon the sheet 
S in printing position from the type characters 
366 disposed along the printing line. 
A bell crank 42, Figs. 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 42 is disposed in the path 
of the pin 44 on the adjacent drive lever 378, and 
the other arm of the bell crank 42 is connected 
by a link 422, Figs. 3, 15 and 22, to a rock arm 
423 on the shaft 273 on which the arms 2 TT carry 
ing the bail 276 for the lock pawls 272, Fig. 8, are 
secured. A spring 424, acting on the bell crank 
42 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 22 clear of the 
teeth 27 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 
38 for the type wheels 364 is nearing its extreme 
clockwise position, as viewed in Fig. 22, the pin 
44 on the lever 378 engages an arm of the bell 
crank 42 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 23, bracket 25 and arms 277 counterclock 
wise and lower the bail 27 S. The lock pawls 272 
thereupon Seat on the serrated edges 27 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 29?, Fig. 37, 
on the lower end of the drive lever 288 rides up 
onto the rise in the cam 292 on the can shaft, 
60, 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 378 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 24 and connected rock arm 267 
to thereby elevate the arms 263, posts 26, 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 44 moves out of en 
gagement with the crank 421, Fig. 22. However, 
because of the Springs 274 interposed between 
the lock pawls 272 and the bracket 275 that is se 
cured to the shaft 273, the pawls 272 may be 
moved upwardly while remaining in engagement, 
with the sensing bars 229 without causing the 
bracket 275 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 44 is disen 

46 
gaged from the bell crank 42 during restoring 
movement of the parts, the pawls 272, having 
been selectively engaged with the adjacent teeth 
27, 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 229. 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 272 for that bar is no 
longer held in locking contact with the serrated 
edge 27, and as the teeth 27 advance past the 
pawl 272, it yields against the action of its spring 
274 to enable passage of the teeth 27 there 
under. When the last sensing bar 229 has been 
engaged by the bail 280 and the pawl 2 T2 acting 
thereon has been released, all the pawls 272 are 
thereupon freed to the action of the spring 424, 
Figs. 22 and 22D, which urges the bail 276 up 
Wardly and raises the pawls 2T2 to their upper 
in Operative positions. Referring to Figs. 3 and 
23 it will be noted that the end of the link 422 
to which the bell crank 42 is connected has a 
hooked portion which passes into an opening 
422A in the side frame 56. When the link 422 
and bell crank 42 are being restored by the 
Spring 424 as aforesaid, and the pawls 272 have 
been lifted clear of the serrations 27 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 378, Fig. 

22, disengages the lever 468 during counterclock 
Wise restoring movement of the lever 378, the 
Spring 409 acts to swing the lever 408 about its 
pivot 375 back into engagement with the pin 
410, thereby raising the pawl 4 out of en 
gagement With the arm 373. The arms 373 and 
378, Figs. 22 and 24, are thereupon lifted by the 
Spring 376 and the latch bar 37 is drawn lup 
against the bottom edges of the depending arms 
369 of those platen arms 367 which were released 
to effect printing. A bail 425 extends transverse 
ly 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 55 and 
156. An arm 428 is secured to one of the arms 
426 adjacent the side frame 55 and is Connected 
by a link 429, Figs. 3, 22 and 40, to one arm of a 
bell crank 430 pivotally mounted on a stub shaft 
3 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 
Can Shaft 60. When an impression has been 
effected by the platens 36 from the type wheels 
36, as aforesaid, the cam 434 rocks the bell crank 
30 in Such a direction as to elevate the link 
29 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 369 move out of 
alignment With the latch bar 37 , the arms as 
373 are raised by the spring 376 until the COSS 
bar 32 strikes the bottom edges of the arms 
369 whereby the latch bar 37 is seated behind 
the arms 369. 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 
"25 is retracted from engagement with the de 
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pending arms 369, and the platen arms 367 are 
thereby held latched by the bar 3, until this bar 
is again retracted in a succeeding printing opera 
tion. 

During the time that the bell cranks 385 and 5 
baii 384, Figs. 5 and 22, associated with the type 
wheels 364, are away from their at rest positions, 
the lower edges of the circular openings 387 in 
the bail cranks 385 are engaged by the pins 388 
in the diive levers 38, the parts being held in 
tiese positions by the Springs as 389, Figs. 22, 
22B and 22C, anchored in the bell cranks 33i 
and levers 38. While the levers 38 are being 
rotated counterclockwise, as viewed in Fig. 22, 
back to their at rest positions, the bell Cranks 
383 are likewise rotated counterclockwise, as 
viewed in Fig. 22, and the bail. 384 engages the 
ribs 333 of the type wheels 364 and pushes the 
type wheels toward their zero positions. Shortly 
prior to the tine the levers 38 are restored to 
their extreme counterclockwise or at rest posi 
tions, shown in Fig. 22, the bail 384 engages 
the fixed stops 399. Counterclockwise movement 
of the be cranks 385 then ceases but the leverS 
38 are rotated a slight, distance farther to bring 
the pins 333 approximately to the centers of the 
openings 33. As those type wheels 364 which 
are positioned in accordance with significant 
digits are restored to their Zero positions, the 
arins 433 of the zero-suppressing levers 402 ride 
off the can Surfaces 45 on these wheels and the 
springs ii. 34 rock the levers 42 until they again 
engage the lugs 399 on the depending portions 
359 of the platen arms 36. 

Line shifter 
Each sheet S, when it has been severed from 

the weib W by the knife 2, Fig. 2, and deposited 
in the guideway G, is advanced by the sheet 
feeding means along the guideway Gi and between 
the guide strips 360, Figs. 2, 3, 4 and 22, into en 
gagement with the stop finger 49 which arrests 
the sheet in position to be printed upon by the 
variable printing means including the type wheels 
364 and platens 36 of the printing apparatus 
B. As best shown in Fig. 4, the guide strips 369 
are corrected together by acuate CrOSS pieces 
435 and one of the strips 36) has a pair of hori 
Zontal, right angle extensions 436 which are 
guided for reciprocatory movement transversely 
of the guideway G by brackets 43 secured to 
the bed plate 362 of the printing machine. The 
extensions 436 are spaced apart in an amount 
greater than the separation of the Side frames 
55 and 56 of the appaartus B and each exten 

sion 238 has a 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 439 or 440, FigS. 3 
and 22, which arms are secured at their lower 
ends to a rock shaft 44 journaled in the Sup 
port bars 268. The arm 439 is part of a bell 
crank which also includes the arm 442 that is 
pivotally 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 a 
block 444 having a roller 445 rotatably mounted 
on one face thereof, said roller bearing. On the 
periphery of a cam 446 on the shaft 2:04, which 
shaft, as has been explained, is journaled in bear 
ings 25 on the outer face of the side frame 
| 5S and is driven by the camshaft 60 in a two 
to-one stepdown ratio. As shown in Fig. 37, 
the block 434 is snugly positioned between the 
cam 436 and one of the bearings 205, and a 
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bifurcation 44, 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 
f56, is connected to the arm 439 and under the 
influence of this spring the roller 445 on the rod 
4:3 is maintained in firm contact with the pe 
riphery of the cam 4.46. 
When the roiier 445 is cra the higi) circular part 

of tile Cann i 28, the ai'ins 439 and 442), Figs. 3 
and 22, are maintained in their extrerae cock 
Wise positions whereby the guide strips 363, Fig. 
4, are gositioned in alignment, with the sides of 
the sheet guideway G. As has been mentioned, 
a plurality of lines of variable data V (in this 
in Stajice, tWO) are printed upon each sheet S, 
Sig. 61, untier control of a record card as C, Fig. 
66. he printing meals including the platens 
36 and type wheels 364 is adapted to grint, only 
3. Sii:gle line of variable data, upon the sheet S 
it each printing operatioxi tiereof. uring the 
first of these printing operations, the guide strips 
33 maintain the sheet in alignment with the 
glaideWay G to have the bottom line of variable 
data W printed thereoin. When the printing of 
the botton line has been completed, the roller 445 
ridies onto the lower portion of the can 44S 
and Silifts the guide strips 385 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 W can be printed upon the sheet 
S by the laters 36 . In this second printing 
operation, the guide strips 36 are positioned in 
alignment with the sides of the guideway G', 
Which is displaced transversely relative to the 
guideway G. When the second printing oper 
&tion is finished, the sheet is advanced away 
from printing position beneath the platens 35 
and toward the platen P, Fig. 2, along the guide 
way G'. Prior to the next variable data print 
ing Operation, the can 46, through the nedium 
of the intermediate parts including the rod 443, 
restores the guide strips 368 into alignment, with 
the sides of the sheet guideway G in position 
to receive the next succeeding sheet. 

Selective control reds 
AS has been described, the printing apparatus 

B in the present machine is adapted to print 
two Superposed lines cf variable data W upon each 
sheet as S, Fig. 6i. Since tihere 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 
sheet S being shifted transversely of the sheet 
guideWay intermediate the first and second in 
preSSion-in) aking operations as has just been de 
Scribed. t has also been explained that the 
Sensing bars 239 are operated a plurality of times 
(in this instance, twice) to sense each card C 
disposed for cooperation therewith, and that in 
each such sensing operation the switches 3G, 
Figs. 8 and 11, are selectively nanipulated by 
the sensing bal's 229 to energize the Solenoids 
398, Figs. 22 and 23, for controlling the setting 
up of the type Wheels 334. he particular in 
stant during sensing movement of the bai's 229 
at, which any of the Solenoids 398 is energized is 
determined by the position of a perforation in the 
card column to which such Solenoid is allocated 
during that sensing operation, and this in turn 
determines the angual position at which the co 
l'esponding type Wheel 384 is arresied by its 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 f6O is sent through two cycles of ro 
tation, in the manner briefly referred to here 
inabove , and more fully explained hereinafter, 
during each of which cycles the sensing bars 229 
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, 
Fig. 2, and card stop finger 223, Fig. 7, must 
remain in position to maintain the sheet and 
card respectively against longitudinai feeding 
movement throughout the substantial portion of 
both cycles of operation, in order that two suc 
cessive printing and sensing operations may bs 
performed upon each sheet and card, and the line 
shifter including the parts 360 and 439, 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 can shaft 60, but 
from the shaft 204 which is geared to the can 
shaft 60 in a two-to-one ratio, as aforesaid, 
So that the can shaft 60 nurst make two conn 
plete revolutions in order to send the shaft 204 
through a single revolution. Hence, the card 
stop firger 223 is raised and ln Werer once for 
every two rvcles of the can shaft A (which will 
be referred to hereinafter as a cvcle of printing 
apparatus B) while the line shifter positions 
the sheet S to have the hottom line of Wariable 
data W printed there iron during the first cycle, 
and the trn line of Sich rata, riring the second 
cycle. The sheat stop finger 49. Fig. 2, is nner 
ated in timer relation frn cams 47 on the timing 
camshaft. As associated with the form nrinter 
U and is this cort roller to release earh sheet, S 
nniv after it has had both lines of variable data 
Wrrinta- thereunon. 

Referring to Firs. 23 and 61, it will he noted 
that certain of the prolins of tyre whee's 364, 
namely, those which rorint the nresent, and pre 
ceding meter readings, first, ster 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 
type wheels, namely, those which print the rate, 
district, and ledger numbers, and the net bill upon 
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 represented 
only once on the card C but is printed at two 
places. On the sheet S. When the bottom line of 
variable data W is being printed. the sensing bars 
which are allocated to the group 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 W is being printed. However, 
when the top line of data is printed, no impres 
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 control 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 309 operated by the sensing bars 229, 
and the solenoids 398 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 W is to be effected, I have provided a 
Selective control means which is operatively inter 
posed between the SWitches 3 and Solenoids 
398. Thus, the shaft 204 projects slightly beyond 
the left-hand bearing 295 on the frame 56, Fig. 
3, and a bevel gear 45 is mounted on this end 
of the shaft 24 and meshes with a bevel gear 
45, Figs. 3 and 6, secured on the end of a shaft 
452 journaled in the side frames 55 and 56. 
A Can 453, Figs. 6 and 41, is secured by a set 
Screw to the Shaft, 452 adjacent the inner face 
of the side frame 56, in vertical alignment with 
a roller 454 rotatably mounted on an arm 455 
which is secured to a rock shaft 45S journaled in 
the side frames 55 and 56. Another arm 45.5 
is fastened to the shaft, 456 adjacent the side 
frame 55 and a bar 45 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 55 and 56. Sixteen switches, 
generally designated 458, Figs. 6 and 42, are 
mounted in blocks 459 of insulation material 
Which are Secured to the under side of a bar 
460 that extends between and is secured to the 
side frames 55 and 56 slightly above the bars 
455, as shown in Fig. 5. Each Switch 458 con 
prises a movable contact 46 which is supported 
at one end by the block 459 between relatively 
stationary upper and lower contacts 462 and 463. 
The contacts 45? are made of resilient strip ma 
terial and extend forwardly to within a relatively 
short distance of the bar 45 carried by the arms 
455. The contacts 4, 4S2 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 points of the movable 
contact 46 and the upper contact 463 are in en 
gagement, While the points of the movable con 
tact 46 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 45 and is adapted to be positioned with 
its inner end Overlying the novable contact blade 
46. A spring-urged dog 466 is positioned in a 
vertical recess in the bar 45 communicating with 
the opening in which each pin 4S5 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 465 may thus be yield 
ingly retained by its dog 45s in one of two optional 
positions. When a pin 465 is held by the dog 
456 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 46, 
but when the pin 465 is atched in its more for 
Ward position, its inner end does not Overlie the 
nowable contact 46. 
The nowable contacts 46 of the various 

Switches 458, with which the aligned pins 465 
are positioned to cooperate, act to maintain the 
bar 45 and arms 35 yieldingly raised to thereby 
urge the roller 454, Fig. 41, against the periphery 
of the can 453. The Iatio of the bevel gears 450 
and 45 interconnecting the shafts 24 and 452, 
FigS. 3 and 6, is one-to-one and, as explained 
above, the ratio of the gars interconnecting the 
shaftS 204 and 69, including the gears 25 and 
26, is two-to-one so that the shafts 294 and 
452 make only one revolution for every two revolu 
tions of the can shaft 60 of the printing ap 
paratus B. During the first cycle of the can 
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shaft 8 in each variable data, printing operation 
of the apparatus 3, the roller is 54 engages a rela 
tively low portion of the periphery of the Carin 
453, Fig. 41, and hence during this first cycle 
the movable contacts 33, Fig. 42, of the various 
switches (33 remain in engagement. With the up 
per contacts S3 of these switches. uring the 
second cycie of each printing operation the 
roller 354 engages a high portion of the periphery 
of the can $3 and the armS is are, therefore, 
rocked downwardly, thereby lowering the bar 65 
and pins 65. In the case of these pins $35 which 
have been positioned to cooperate With the niow 
able contacts & 6 of the SWitches i38, the pins, in 
moving downwardly, separate the middle and up. 
per contacts & Si and 433 and bring the movable 
contacts 43 into engagement with the OWei 
contacts is 32. in the present enhCdinent of the 
invention it is act necessary to retract, any of 
the pins 455 into their inoperative positions in 
the pin bar 45, but in those instances, such as 
are referred to hereinafter, where any of the pins 
465 are so retracted, the middle and upper coin 
tacts as 26 and SS of these Switches & 58 that 
are aligned With Such pins reinail engaged 
throughout both cycles of operation, while the 
middle and lower contacts and 352 iteriain 
Separated. 
Another series of thirteen Switches generally 

designated 467, Fig. 6, is mounted on the bar 460 
in the same manner as are the switches 458, these 
switches extending forwardly slightly beyond the 
shaft 552. As shown in Figs. 6 and 42 to 46, in 
clusive, the Shaft 452 is provided with two dia 
metrically opposed grooves 468 extending longi 
tudinally of the shaft. Cams 459 are disposed on 
the shaft 32 respectively in alignment with the 
Switches 467, each cam & G9 being held yieldingly 
in engagemeint, With the shaft 452 by a spring 
pressed dog i. 9, Figs. 43 and 44, mounted in the 
illub as 47, Figs. 5, 6 and 47, of each such can 
and having its point seated in one of the grooves 
A68. The cams A39 are all of the same config 
ulation, but depending upon in Which of the 
grooves 463 the dog i? is seated, each cam 469 is 
noriinally positioned With its semi-circular raised 
portion to one side or the other of a vertical plane 
passed through the shaft 452. 
Each SWitch 46 comprises an upper contact 

A2 and a lower contact 473, Figs. 43 and 44. A 
lug All is fastened to the upper surface of the 
upper contact 3:2 in vertical alignment with the 
shaft #32, and this lug constantly bears against 
the periphery of the cam 433 positioned there 
above. As the shaft 452 is rotated in the man 
ner aforesaid, the can 489 closes the Switch 453 
by causing the contacts 452 and 43 thereof to 
engage during either the first or the second print 
ing cycle, depending upon the initial angular po 
sition of the cana É59 on the shaft 452. If it is 
desired to reverse the order in which a particular 
Switch is 68 is opened and closed, the operating 
Cain 469 can be rotated by hand 180° on the shaft 
52 until its dog 479 seats in the diametrically 

opposite groove 468. 
In addition to the switches 458 and 467, 

switches (25,332 and 332A, Figs, 6, 45, 46 and 46A, 
are mounted on the bar 46, these switches being 
identical in construction and mounting to the 
Switches 467, Figs. 6, 43 and 44. Cams is 76, 333 
aid 333A are mounted on the shaft 452 in a po 
Sition to cooperate with the switches 45, 332 
and 332A, respectively. The cams 333 and 333A 
are generally similar in construction to any of 
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452 that they close their switches 332 and 332A 
only during portions of the first printing cycle, 
the can 333 closing its SWitch 332 prior to clo 
sure of the switch 332A, 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 
Work shown in Fig. 58 for comparing the account 
numbers of the card C and printing device D, as 
described herein above under the heading “Card 
analyzing means.' Can 46 is generally similar 
in construction to the cans 469 except that its 
periphery is so formed that it maintains the 
SWitch 45 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 45, When closed, renders 
the Various cam-operated SWitches 458 and 46 
effective to electrically interconnect the afore 
Said SWitches 33. With the Solenoids 398 in a 
nainner which Will now be explained. 
in Fig. 59, a number of different typical circuit 

arrangements for accomplishing the aforesaid 
purpose have been diagrammatically represent 
ed. The elements of these various circuits in 
tlude the Switches 380, Figs, 3, 8 and 11, operated 
by the Sensing bars 229, the switches 458, Figs. 6 
and 42, operated by the pin bar 5, the Switches 
33, Figs. 6, 43 and 44, operated by the cams 469, 
aid the solenoids 398, Figs. 3, 22 and 23, which 

ate the stop pawls 393 for the type wheels 
363. In referring to these circuit elements, the 
gaine reference characters are employed as have 
be3n used herein above in connection with the de 
Scriptions of these parts, but in the present in 
stance such reference characters are modified by 
Suffixes to distinguish structurally similar ele 
fients shown in Fig. 59 from each other in ac 
cordance With their respective functions. Each 
of the switches 38 is represented in Fig. 59 as 
having a movable contact, and a fixed contact, 
the movable contact corresponding to the con 
tact 398, Fig. 8, and the fixed contact correspond 
ing to the conductive strip 308. It has been men 
tioned that all of the conductive strips 308 are 
connected to One side of the source of electrical 
Current. In the present instance, this connection 
is afforded by a conductor 477 which is shown 
Colnected to the Stationary contacts of all the 
Switches generally designated 300 in Fig. 59. 
This conductor 33 leads to one contact of the 
SWitch is, FigS. 6 and 45, which cooperates with 
the calm 46 on the shaft 452, and the other con 
tact of this SWitch is connected to the line wire 
353A. Circuit, from the line wire 335A to the 
Stationary contacts of the various switches 300 
is established only during that portion of each 
}rinting cycie in which the cam 476 maintains 
he CO2 tacts of the Switch 45 closed, and hence 

this SWitch Serves to time the establishment of 
Such circuit and Will be referred to hereinafter 
as the timing switch for the type wheels. 

in ).Tinting the amount of the net bill of the 
Custoner upon the sheet S, Fig. 61, duplicate 

Stub of the sheet, in the bottom line of variable 
data. W. Each of the sensing bars 223, Fig. 7, 
allocated to the group of card columns in which 
the 3-in.ount of the net bill is represented controls 
a Switch as 333i, Fig. 59. The stationary contact 
Of each Sugh Switch is connected to the conductor 
?: a 3 aforesaid, and the movable contact is con 

tied by a cofiductor AEG to one side of the wind 
of a Solenoid 338 controlling a type wheel 

the cans 888 and are so positioned on the shaft. 75 355 for printing the net bill upon the stub of the 
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sheet S, Fig. 61, and by conductors 48 and 479 
to the upper contact of a switch 458gn controlled 
by the pin bar 457, Figs. 6 and 42. The middle 
terminal of the switch 458gn is connected by a 
conductor 480 to one side of the winding of a 
solenoid 398gn 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 398m and 398g 12. 
are connected by conductors 48 and 482 to the 
line wire 335. The lower contact of the Switchi 
458gn is connected by a conductor 483 to the mov 
able contact of a switch 300g which is controlled 
by a sensing bar 229 in the group allocated to the 
card columns in which the amount of the gross bill 
is represented, the sensing bars controlling the 
switches 330g and 300m shown in Fig. 59 being 
in the same denomination in each respective 
group. One side of the Switch 46 in, controlled 
by a cam 469m on the selective control cam shaft, 
452, Fig. 6, is connected to the conductor 4 and 
the other side is connected by conductors 484 
and 485 to the side of the Winding of the Solenoid 
3987 to which the conductor 48 is connected. 
The cam 469n is positioned in the Saine manner 
as is the cam 469 shown in Fig. 44 So that the 
switch 46m remains open during the first printing 
cycle but is closed throughout the second cycle, 
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 
458gn and, therefore, inasmuch as the pin bai 
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 contai, 
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 3991, 
which control printing of the digits in the Wali 
ous orders of the net bill and gross bill amounts. 
During the first cycle of operation of the printing 
apparatus, the Switches as 30m and 300g are 
closed at times in the course of sensing movement 
of their Sensing bars 229 corresponding to the 
numerical values of the digits Sensed 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 3GOn and 33 (g 
continue their sensing movements. However, 
when each such sensing bar encounters a per 
foration in its card column, it closes its SWitch 
300n and 300g, as described herein above under 
the heading "Card analyzing means.' Closure of 
each Swith as 30)n extends circuit from the con 
ductor 477 through the conductors 478 and 33 
to the upper contact of the corresponding switch 
458gn which, as has been explained, is in engage 
ment with the middle contact of this switch, 
thence through conductor 480, winding of sole 
noid 398gn and conductor 482 to the line wire 335. 
Circuit is also extended through the Switch 399. 
and conductor 478 to the winding of solenoid 
398 and thence through conductor 8 to inse 
335. The timing switch 475 is closed by the can 
476 during that portion of each printing cycle in 
which a card is sensed by the bars 223, Fig. 3 
Hence, conductor 477 is in electrical contact with 
the line Wire 324 at the time the Switch 33.32. 
closes, and the Solenoids 398 and 38gn are 
Concurrently energized upon closure of this Switch 
to thereby arrest the type wheels 364 in positicin 
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 390g 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 
lated in this cycle and hence, switches as 300g 
have no effect upon the solenoids as 398gn. 
At the initiation of the second cycle of opera 

tion, the cams as 469n close their switches as 
4.67m to extend circuit from the conductor 477, 
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 467 n., conductors as 484 and 485, windings of 
Solenoids as 398n which control the type wheels 
that print the amount of the net, bill on the 
stub of the sheet S, Fig. 61, and conductor 48 
to the line Wire 335. The Solenoids as 398m. 
thereupon energize and lock their type wheels 
in their Zero positions. Inasmuch as the cams 
as 469 maintain their switches 367 nt closed 
throughout the Second cycle, the Solenoids as 
39.8m 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 can surfaces 
405 on these wheels, Fig. 22, cannot raise the 
cooperating arms 496 of the zero-suppressing 
levers 49, and thus the arms 40 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 369, the lugs 399 remain seated in the 
notches 460 in the arms 60 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 

557 is lowered in the manner previously described 
and the pins 465 separate the middle contacts 
of the switches as 458gn, Fig. 59, from the upper 
contacts of these switches and callse then) to 
engage the lower contacts thereof. the SWitches 
as 300n, that are actuated by the sensing bars 
229 allocated to the group of card columns in 
which the amount of the net bill is represented, 
are ineffective to control either of the solenoids 
as 398m or 338gn during the second cycle, inas 
much as all of the solenoids as 393m are main 
tained energized throughout the entire second 
cycle by the can controlled switches 46m irre 
spective of the times at which the SWitches 30. 
are closed, and circuit, fron the Switches 302 
to the solenoids 398gn is broken when the pins 
465 separate the middle and 3 per contacts of 
the switches 458gn. 
The Switches as 3 g controlled by the sensing 

bars alliocated to the group of card colurns in 
which the gross bill is represented are closed at 
times dependent on the numerical values of 
the digits sensed by these bars. As each. Such 
switch 300g closes, it extends circuit from the 
conductor 47 through a conductor 33 to the 
lower contact of its SWitch 458gn, thence through 
the middle contact of the switch 589, conductoi 
480, winding of the associated Solenoid 338.972 and 
conductor 482 to the line wire 335. The solenoids 
as 398g1 are thus energized upon closure of the 
switches 39 ig connected in circuit, therewith dur 
ing the second cycle and are, therefore, effective 
to arrest those type wheels 33, which previously 
Were positioned to enable printing of the net, bii 
in the bottom or lower line upon the body of the 
sheet S (the tenth to the thirteenth wheels 36 
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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 sheet S, the sheet being 
Shifted intermediate the first and second print 
ing Operations, as described hereinabove, so that 
the groSS bill is printed in the upper line of data, 
W on the body of the sheet S directly aiove the 
amount of the net bill. 
The Seventh, eighth and ninth type wheels 333 

from the botton, as viewed in Fig. 23, are ulti 
lized to print the total coinsuription in kilowatt 
hours in the bottom line of data, W, aid the kilo 
Watt-hours, first step, directly thereaboye in the 
Second line of Such data. The Sensing bars 229, 
Figs and 8, that are allocated to the groups of 
Card courains designated “total its' aid “First, 
step,' Fig. 60, control Switches as 35, it aid 3:f, 
respectively, Fig. 59. The novae contact, of 
each Switch St is connected by a conductor $36 
to the uipper blade of a Switch. 358 if that is in 
cluded in the Series of Switches 53, Sigs. 6 and 42 
and the movable blade of the Switch 3 f . 
same denomination is connected by a conduct3 
48 to the lower blade of the saile Switch 
the statioinary contacts of the SWitches 323i 
390f (that is, the contact strips as 382, Fig 
and ) being permanently connected to the coin 
ductor as in the case of the other switches 
39. The fins 365 in the pin bar is Ogi;85iie the 
SWitches 43 if are positioned to cooperate with 
the middle contacts of these Switches so that 
the middle and upper contacts are engaged dur. 
ing the first printing cycle and the imiddle and 
lower contacts are engaged during the Second 
printing cycle. The middle contait of each SWitch 
438tf is connected by a conductor 38 to the Wind 
ing of a Solenoid as 333if that controls Oine of the 
aforesaid type wheels for printing either the to . 
tal consinption in kilowatt-hours or the kilo 
Watt-hours, first step, depending upon which line 
of variable data, is being printed, tile other side 
of the winding of such solenoid 38 if being coin 
nected by a conductor 39 to the line Wire 335. 

During the irst cycle the switches 3 if are in 
effective in a Sinah as tie lower contacts of the 
SWitches 333if are separated from the niddle con 
tacts thereof during this cycle. However, closure 
Of a SWitch 33 it extends circuit, froya tine con 
ductor A through conductor 43, Upper and 
middle contacts of the connected Switch 453tf, 
conductor $38, winding of Solenoid 393tf and coin 
ducto $89 to line Wire 335. Solenoid 338Ef there 
upon energizes (timing switch 4, 5 being closed) 
and arrests its type wheel 3A at substantially the 
instant that the associated SWitch 3, it is closed 
by its sensing bar 223, and thereby each of such 
type wheels is positioned to print one of tha 
digits of the total number of kilowatt-hours in 
the lower line upon the sheet S. During the sec 
Ond cycle, the Switches 335i are ineffective due 
to Separation of the middle contacts fron the 
per contacts of the Switches 33if, and the 

Switches 3 if are effective to energize the Scle 
noids 388tf in accordance with the nurther of 
kilowatt-hours in the first rate step as repre 
Sented in the carci C, closure of each Switch Sif 
extending circuit from the conductor is through 
conductor 87, lower and middle contacts of 
SWitch is3ff, and conductor 382 to tie winding 
of the Solenoid 338 if to energize such solenoid for 
Selectively arresting its type wheel 333 in accord 
ance With the value of the digital entry. 
The scheme of electrical connections from the 

SWitches 33, controlled by the sensing has that, 
are allocated to the groups of caird columns in 
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which the present and preceding meter ireadings 
are represented, to the Soleiloids 393 controlling 
the type wheels 36 (the lower four wheels, Figure 
23) from which these nate readings are Ointed 
upon the sheet, S, as Well as the iiiciple df Oper 
ation thereof, are identical With the circuit.S de 
scribed above in connection. With the printing of 
the total and first step kilowatt-hours, and hence 
a detailed description and illustration of Such 
structure and circuit connections are not pre 
Sented herein. 
Each of the sensing bars 229 allocated to the 

card columns in which the district number is 
represented controls a switch 33.6d, the movable 
contact, of Wich is connected by a conductor 490 
to the upper contact of the switch 458d. The 
riddie contact of this switch is connected by a 
conductor ÉS to the winding of a solenoid 398d. 
which controls positioning of one of the type 
wheels for priring the district number, the other 
side of his winding being connected by a Con 

to the line Wire 33. The lower COI 
tact of each switch 353d is not utilized, for the 
reason that the district number is printed only in 
the lower line of data, W 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 district, number type wheels during the Sec 
ond cycle, a switch 45 d, included in the series of 
switches 46, Fig. 6, is connected in circuit With 
the Winding of each solenoid 393d, one terminal 
of each switch 33d being connected to the Con 
ductor is by a conductor as 493, and the other 
terminal of Such Switch being connected by a COn 
ductor A&E to the conductor 49 which leads to 
the Winding of the corresponding solenoid 398d. 
A can S9d, which is identical with and is posi 
tione or the shaft, 52 in the same manner aS 
is the can 68 shown in Fig. 44, cooperates with 
the switch 46d for maintaining this Switch closed 
throughout the second cycle. During the first 
printing cycle, the bars 229, Fig. 8, for sensing the 
district number in the card C close their Switches 
30 d at times in the cycle recresentative of the 
digit sensed, and as each Switch 3d is closed, 
it extends circuit fron the conductor 4 through 
a conductor (9, upper and middle contacts of its 
switch 452d and conductor 894 to the Winding of 
its solenoid 398d and thence by conductor 492 to 
the line wire 335. The Solenoid 333d thereupon 
energizes to arrest its type Wheel in position to 
display the appropriate character at printing po 
Sition. Ouring initiation of the Second cycle, each 
can GSd closes its Switch 6d, thereby extend 
ing circuit, from the conductor A through con 
ductors SS. 49, and 9 to the Winding of sole 
noid 393d and causing the Solenoid to energize 
and lock its printing wheel in Zero position. Clo 
Sure Cf the Switches 3d in the course of the Sens 
ing operation performed by the bars 229 in the 
Second printing cycle therefore has no effect upon 
the Solenoids 38, inasmuch as these SOenoids re 
main energized throughout the course of the Sec 
Gnd printing cycle to maintain their type wheels 
in their Zero positions. 

if it, were desired to print, the district, number 
in the Uppei line of data, Winstead of in the lower 
line of Such data, Fig. 61, the movable contact of 
each switch 352d would he electrically connected 
to the iOWei contact of its SWitch 58d rather than 
to the upper contact of this switch and the cams 
aS 433d Would he manually adjusted rotatably on 
the Shafts i3, 39 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 above 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 
469r' included in the series of cams 469, Figs. 6, 
43 and 44, for each column of this designation. 
The movable contact of each switch 300r that is 
under control of a sensing bar 229 allocated to the 
group of card columns in which the rate number 
is represented, is connected by a conductor as 495 
to one contact of a SWitch 467r controlled by a cam 
A69r 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 467 r re 
mains open during the first cycle and is closed 
throughout the Second cycle. The other contact 
of the switch 467 r is connected by a conductor 
496 to one side of the winding of a solenoid 398r 
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 469r' 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 calm 469r, and 
hence the can 469r' maintains its Switch 46Tr' 
closed throughout the first printing cycle only. 
The contacts of the switch 467 r" are connected by 
conductors 49' and 498, respectively, to the con 
ductor 47 and to the winding of the solenoid 
398r. Upon initiation of the first printing cycle, 
the cams. A 69r close the switches 467 r" to ener 
gize the solenoids 398r 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 W is being printed upon the 
sheet as S, Fig.61. Upon initiation of the second 
printing cycle, the Switches 467 r" are opened and 
the switches 467 rare closed, thus placing the sole 
noids 398r under the direct control of the switches 
as 300r 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 W, in 
a manner similar to that described herein above 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 constitutes a preferred 
embodiment for accomplishing the purposes here 
in above 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 air 
rangement described hereinabove, including the 
Switches 458d operated by the pin bar 457 and 
switches 467 d controlled by the cams 469d, that 
is utilized to govern the printing of the district 
and ledger numbers, may be used interchangeably 
with an arrangement such as that embodying 
the cans 469r and 469r' and switches 467 r and 
4Sir' that governs the printing of the rate num 
ber, the necessaly 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, W. Likewise, the arrangement for print 
ing the groSS 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 W and the other item, such as gross 
bill, 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 
Separabie Stub, and another line upon the body 
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 in operative or retracted positions in the 
pin bar 457, 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 
658 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 W 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 55 and 56, as 
viewed in Fig. 3, to the rear of the printing sta 
tion above the type wheels 364. 
As shown in Figs. 3, 4, 24 and 25, vertical side 

plates 59 and 50 are Secured near their lower 
ends to the outer faces of the side frames S5 
and 56, respectively, and project upwardly a 
Substantial distance above these side frames. A 
shaft 502 extends between and is journaled in 
the plates 500 and 50 and a feed roller 503 is 
fast on this shaft. A rod 504 extends between 
and is secured to the side frames 55 and 56 
near their rear edges and brackets 505, having 
circular openings through which the rod 504 is 
passed, are Secured to this rod by set screws, as 
shown in Figs. 24 and 25. A box. 506 is carried 
by the brackets 505 and a roll of paper 50-R, 
Figs. 3 and 24, is contained in the box. 506. A 

) web 50-W is led from the roll 507-R over an 
upstanding front wall of the box. 506 and around 
the feed roller or platen 503 beneath an ink rib 
bon. Rb, 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 
neans (not ShoWn). 
A fiat bar 583 is supported by the side plates 

53 and 5E adjacent, the platen 53 sonneWhat 
to the rear of the ribbon Rib and has its Wider 
surface positioned radially with ireSpect to the 
platen 533. A flat strip 593 is secured to the 
bar 532 in parallel relation therewith to define 
an Open slot therebetween through which the 
Web 597-W may pass. Projections 5 extend 
ing angularly from the front or lower edge of 
the strip 593 aid to guide the leading edge of the 
web 57-W into this slot, between the bar 508 
and strip 59. As best ShoWn in Fig. 25, Cir 
cumferential grooves 5 i? are afforded in the 
platen 533 and narrow strips 5:2, Fig. 24, Secured 
in the bar 588 so as to be flush with the upper 
surface thereof, project downwardly into the 
grooves 5 slightly below the paper-Supporting 
Surface of the platen 533, thus preventing the 
leading edge of the Web S-W from being 
caught by or carried past the lower edge of the 
bar 58. 

Levers generally designated 53 are rotatably 
mounted on a shaft is secured at its ends to tie 
side plates 33 and 5A below the platen 593, these 
levers being provided at their upper ends With 
arcuate aims S5 and 33 Which partially en 
brace the platein 533. Rollers E are mounted 
On the arms 5, which are disposed rear Wardly 
of the platen 33 and Springs as 58, anchored 
by suitabie means to the side franes 35 and 
56, act upon the depending arms 3; 3 of the 

lever's 53 to urge the rolle:S 37 against the Web 
SEE-W to thus press the Web firmly against the 
periphery of the platen 53 and thereby insure 
frictional contact of the web and platen. The 
arms 5iS of the levers 53 abut a shaft, 52 jour 
naled in the side plates 35 and 53, these anS 
being received in a relieved portion of the Shaft 
53. One end of the shaft 253 is extended beyond 
the side plate E4 and is formed to provide a 
crank handle 3, Figs. 3, 4 and 25. When it is 
desired to release the Web. 5-W from the grip 
of the rollers 57 or to insert a new Web, the Craik 
52 is manually rotated slightly to cause the pi 
riphery of the shaft, 52G to bear against the ar:InS 
5S, thereby rotating the levei's 553 in Such a 
direction as to withdraw the roller's 5 flora the 
platen 583. A new Web may then be inserted be 
tween the arms 5 and platen 533, and the han 
dle 52 is then rotated back into position in which 
the relieved surface of the shaft 52 receives the 
arms 5:6, thereby enabling the Springs 53 to 
rock the levers 3:3 and thus cause the Web to be 
clamped by the rollers 5 . A knob. 582d. is pro 
vided on the end of the shaft, 532 out Wardly of 
the side plate 53 to enable the platen 53 to be 
manually rotated for bringing the leading edge 
of the Web around the platen, the Web being 
guided by the arms 55 and 5 6, and beneath the 
ink ribbon IRb and guide piece into the slot 
between the bars 53 and 59. 
The platen 3 is advanced rotatively in a step 

by-step manner by a pawl and ratchet mecha 
nism including a pawl 522 pivotally mounted O. 
one arm of a bell crank, generally designated 523, 
Fig. 24, that is rotatably mounted on the Shaft 
52 adjacent, the side plate 599, the pawl 522 
being vertically aligned at one end thereof With 
a ratchet 52A, Fig. 25, secured to the shaft 5i 2. 
A spring 525 yieldingly connects one end of the 
paw 522 with the bell crank 523 and tends to 
targe this end of the pawl into engagement With 
the teeth of the ratchet 524. However, when the 
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sell crank 53 is noved to its extreme clockWise 

or normal position, shown in Fig. 24, by means 
to be described presently, the other end of the 
paw 522 bears against a pin 52 fixed to the side 
plate 563, and the pawl 522 is rocked about its 
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 S2 to an arm 528 of a, ever, generally 
designated 528, mounted on a rock shaft 53) car 
ried by the side frames 55 and 56. Another 
arm 53 of the lever 529 is connected by the link 
532, Figs. 3, 22, 24 and 40, to one end of a lever 
533 pivotally mounted at 534 on the inner face 

; of the side fraine 55 (see also Fig. 5). The other 
end of the lever 533 carries a roller 535, and a 
spring 55 acting on the link 532 and lever 533 
urges the roller 535 against the periphery of the 
cam 537 on the can shaft (66. The cam 537 is 
circular throughout the greater portion of itSpe 
riphery but is provided with a relief comprising 
a sharp drop 338, a circular dwell 539 and a rise 
54 intermediate the dwell 539 and the periphery 
of can 53. 

In the course of rotation of the can shaft 60, 
the roller 53 rides down into the relief in the 
cam 53, and the Spring 535 thereupon pulls the 
link 532 downwardly, thereby rocking the level 
32 and shaft E3 clockwise, as viewed in Fig. 24, 
and pushing the link 5 ' to the right to thereby 
rock the beil crank 523 associated with the platen 
583 counterclockwise. As the pivot point of the 
pawl 532 is thus displaced relative to the Stop pil 
526, the spring 525 becomes effective to urge the 
nose of the pawi toward the ratchet 524, and con 
tinued counterclockwise rocking movement of the 
bel crank 523 causes the pawl 522 to engage the 
next, rearward tooth of the ratchet 524. Willen 
the roller E35 rides out of the relief in the Caln 
537, Fig. 40, and onto the circular periphery of 
this cam, the link 532 is pushed upwardly to 
thereby pull the link 537 to the left as viewed 
in Fig. 24, and rock the bell crank 523 and paWi 
522 clockwise as seen in this view. The pawl 
522 thereupon advances the platein 53 Substan 
tially in the amount of one tooth of the ratchet 
525. A roller 54 carried by a Spring-urged lever 
EA2 acts upon the teeth of the ratchet 524 to in 
sure a full step of movement of the platen 503. 
The pawl 522 is disengaged from the ratchet 
Wheel 524, upon engaging the pin 526, toward the 
completion of such advancing movement of the 
platen 593, so that the platen may thereafter be 
manually rotated in either direction if the need 

This arrangement also insures 
that, the pawl 522 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 no 
tendency for the pawl 522 to drag the ratchet 
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 S-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 mannel concurrently 
With the Web. 

Internediate the successive proof Web feeding 
operations, impressions of the items of total kilo 
Watt-hours, net bill and district-ledger numbers 
are made upon the Web. 5-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 the 
type bars 543 are passed through slots in a comb 
54 extending between the side frames 55 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 5C, 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 has a 
rack 550 formed therein, Fig. 22. A series of 
pinions 55 is rotatably mounted on a shaft 552 
journaled in the side frames 55 and 56 inter 
mediate the type wheels 364 and the type bars 
543, each pinion 55 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 55 and 56, 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 55. A roller 555 is carried 
by the side frames 55 and 56 near the comb 547 
in position to further support the type bars 543 
at points on the lower edges thereof lying in the 
radii extended from the centers of the pinions 
55 perpendicularly of the type bars 543. 
As the type wheels 364 of the variable printer 

are selectively positioned to enable a line of Wa 
riable data, W, Fig. 61, to be printed therefrom 
onto a sheet as S, the movements of these type 
wheels are transmitted by the pinions 553 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 IRb, 
in accordance with the settings of the type wheels is 
364, to thus enable a corresponding line of cer 
tain of the items of variable data, as aforesaid, to 
be printed upon the web 507-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 items of data, 
printed upon the web 50-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 Fig. 24, the lugs 556 are engaged by hooks 557 
formed in levers, generally designated 558, that 
are pivotally mounted on a stationary shaft 559, 
Figs. 24 and 25, carried by the side plates 500 
and 50 f above the type bars 543, springs 560 an 
chored in a suitable manner to the side plates 500 
and 50 acting upon arms 56 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 can 564 is formed in the upper 
edge of each type bar 543, and if the type bar is 
moved aWay from its Zero position shown in Fig. 
24, the can 564 engages the roller 563 and lifts 
the arm 562 of the lever 558 to thereby swing 
the hook 557 to a position 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 can 564 is ineffective and the hook 55 re 
mains engaged with its lug 556. A lug 565. On 
the arm 56 of each lever 558 extends laterally 
and Overlaps the arm 56 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 56 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 56 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 55. 
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 evers 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 507-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 55 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 54 is actuated to advance the 
feed pawl 522 and step the platen 503 around for 
disposing the next blank line of the Web 57-W 
in printing position. 

It has been mentioned herein above that in the 
present construction none of the items of variable 
data W printed in the upper line of such data upon 
the sheet S, Fig. 6, is to be printed upon the 
proof web 507-W. It is, therefore, essential 
that the type bars 543 be prevented from making 
an impression upon the Web 59-W during every 
second printing cycle. To this end, a dog 566, 
Fig. 3, is remotely attached to one end of the 
shaft, 530, Fig. 24, which projects beyond the side 
frame 56, and a latch 567 is pivotally mounted 
on the frame 56 in position to cooperate with the 
dog 566. A spring 568 tends to urge the latch 
56 into engagement with the dog 566, but a link 
569, pivotally connected at one end to the arm 
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439 included in the line shifter mechanism and 
having a pin-and-slot connection with the latch 
56, maintains the parts 565 and 56 disengaged 
at all times except when the arms as 33 have 
been rocked counterclockwise as viewed in Fig. 3 
to shift the guide strips 333 and thus bring the 
top line in which the data, W are printed on the 
sheet S, Fig. 61, beneath the platens 35. There 
fore, when the bottom line of data W is being 
printed, the arms as 439 aire in their extreme 
clockwise positions and the link 589 renders the 
latch 56; ineffective as just described, to enable 
the roller 535, Fig. 40, to descend into the relief 
in the can 53, when a proof printing operation 
is to be effected. Link 532 thereupon rocks the 
shaft 533 and this causes the tie rod 5:35, Fig. 24, 
to be lowered for enabling the type bars 543 to be 
pulled downwardly against the ink ribbon Rib 
and web 58t-W during the first printing cycle. 

However, during the second printing cycle, 
when the sheet S is shifted transversely to bring 
the upper Wariable data, line beneath the platens 
36?, the link 538 moves to the left as viewed in 
Fig. 3, and the latch 334 is urged by the spring 
568 into engagement with the dog 56 to there 
by lock the shaft 53 against movement. iihere 
after, when the drop. 538 in the can 537, Fig. 40, 
moves past the roller 335, there will be no effect 
upon the rock shaft 539, the roller 535 being held 
Out of engagement, with the irelief portion of the 
can 537. The levers 529, and tie rod 545, Figs. 
24 and 25, Secured to the lock shaft 533 are thus 
held stationary during the second printing cycle 
inasmuch as the shaft, 53. Will be locked against 
clockwise rocking movement. The type bars 43 
are, therefore, prevented from moving trans 
versely, even though they are still free to in ove 
longitudinally in accordance with the settings of 
the connected type wheels 3&4, and hence, no 
proof printing operation is effected in the second 
cycle. Likewise, the mechanisin for feeding the 
web 58-W is inoperative during this cycle inas 
much as it is operated from the levers 529 which 
are also held Stationary at this time. Restora 
tion of the lite shifter mechanism at the Con 
clusion of the Second printing Cycle causes the 
link 56 to nove to the right as viewed in Fig. 3, 
to disengage the latch 335 from the dog 66 and 
tinus place the proof printer under the sole con 
trol of the cam 53, Fig. 40, during the first cycle 
of tie next Succeeding printing operation. 

ACC2t1ulator 

In the present iachine, provision has been 
made for keeping a total of certain of the items 
of variable data printed by the type wheels 365 
and type bai's 553, and Specifically, the let bill 
amounts and total kilowatt-hours of coasunngtion 
that are printed in the botton line of data, W 
upon each sheet S, Fig. 61, are accumulated in 
the present instance. In the Sarne cycle in which 
these items are printed, namely, the first print 
ing cycle, an entry cf the net bill amount and 
total kilowatt-hours consumption is effected into 
an accumulating mechanism, now to be described, 
this being done in the manaer which will he pres 
ently described. 

Each type wheel 333 has gear teeth 5 formed 
in the bottoin portion of its periphery as ShoWill 
in Figs. 22 and 22A. Comb bars E2, Figs. 5 and 
22, are attached at their ends to the Side frames 
f 55 and 35 below the level of the gear testh it, 
and horizontal slides 5 are positioned in the 
slots in the comb bars 5’ in vertical alignment 
With the type wheels 364 from which the amounts 
of the net bill and total kilowatt-hours consump 
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tion are printed. Other slides 57 S, Fig. 5, simi 
lar in construction and mounting to the slides 
ii, are positioned in other of the slots in the 
comb bai's S2, beneath the type wheels 364 from 
which the district and ledger numbers are print 
ed. The slides 5 are operatively associated 
with the accumulator devices but the slides 57 S 
are not so associated. The Only function of the 
slides if S is to enable the type wheels in the dis 
trict, and ledger umber groups to be locked in 
their Zero positions under certain circunistances, 
as Will be described under the heading “Total 
talking.' 
The slides 5; and SS are supported for lon 

gitudinal movement by individual rollers 573 dis 
posed in longitudinal slots 5'6 in the slides, Figs. 
22, 23 and 29, these rollers being rotatably 
mounted on shafts 55 fixedly imounted in brack 
etS 53 S secured to the comb bars 52. A rack 57. 
is formed in tha upper edge of each Slide 57 and 
5 i S, and the gear teeth. 52 of each of the type 
wheels 363 in the net bill, total kilowatt-hour, 
and district, and ledger Inumbers groups respec 
tively nesh with the rack teeth 57 of the aligned 
side 5: i or 3: S. As each type wheel 36 that is 
geared to a slide 5 and SFES is rotated to dis 
play the selected type character 365 in printing 
position and is thereafter restoired, the connected 
Slide 5 or 5 iS is reciprocated longitudinally to 
and from its normal position shown in Fig. 22, 
the displacement, of each slide 5 or 5 S being 
proportionate to the numerical value of the digit 
set up in printing position on the type wheel 364. 

in the present construction, plovision 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 
of not inore than three orders (999 or less), mak 
ing a total of seven type wheels 364 Which are 
instrumental in printing these quantities upon 
the sheets S. However, it Will be noted in Fig. 5 
that eleven of the slides 57 are provided, inas 
inuch as there are two extra, wheels 364d, 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 
Whsels 380, so that no impressions are made 
therefrom. However, the wheels 364d. are inter 
connected with type bars as 543, Figs. 22 and 24, 
by pinions as 55 So that they may conti'Ol posi 
tioning of these type bars under certain circum 
stainces, as will be explained Subsequently under 
the heading “Total taking.' In ordinary opera 
tions, however, the slides 5's meshing with the 
Special wheels 393d are held stationary by pawls 
3:8, Fig. 22, mounted on a rock shaft 59 jour 
inaled in the side frames 55 and 56, these pawls 
being seated in notches 58 afforded in the slides 
Ai, and being disengaged therefroin only during 

total taking operations, as will be described here 
in after. 
A rock shaft 588, Figs. 5, 26 to 30, inclusive, 

and 37, is journaled in the side frames 55 and 
i56 a considerable distance below the type wheels 
384 and is passed through bearings 582 formed 
in the lower portions of vertical side plates 583 
and 83d Which support, the accumulator assem 
bly. A tie rod 334 carried by the side frames 55 
and 66 passes through other openings in the 
side plates 583 and 533C linear the tops thereof 
So that the plates 533 and i83d are thus firiinly 
Supported against rotative in OWeinent. Elongated 
Openings or slotS 585 are formed in the plates 
583 and 533d near their top edges and a shaft 
assembly generally designated 536, Figs. 28 and 
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29, is ournaled in these openings so as to be 
vertically movable therein. The assembly 585 
includes a central rod 587 that is threaded at each 
end. A number of spacing collars 588, Fig. 29, are 
mounted on the rod 587 between end Spacers 589. 
The two end spacing collars 588 have bosses abut 
ting the end spacers 589, and plates 590, 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 59, Figs. 26 to 29, inclusive, that are re 
spectively aligned vertically with only the slides 
5 in the bill amount and kilowatt-hour con 
sumption groups. Outer spacing sleeves 592 are 
disposed on the rod 58 adjacent the spacers 589, 
and washers 593 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 58 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 593 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 59, 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. This second shaft assembly 595 
includes a series of spacing collars 596 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 598 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 co 
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 599 are provided with can surfaces 600, 
Figs. 26 and 30, which are adapted to cooperate 
with the sleeves 592. 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 599 being then 
positioned to one side of the sleeves 592. The 
portions of the rockers 599 extending below the 
rod 59 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 
58 adjacent the inwardly facing ends of the 
bearings 582 in the side plates 583 and 583a. 
The rock shaft 58 extends beyond the Outer 

face of the side frame 56, and a bell crank 606, 
Figs. 3, 26 and 37, is rotatably mounted thereon. 
One arm 60 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 56. A roller 
60 is rotatably mounted on one face of the lever 
609 at the middle thereof, and a spring 6, Figs. 
3 and 26, acting upon the lever 609, urges the 
roller 6 to against the periphery of a cam 62 
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mounted in fixed relation on the sleeve 27, Figs. 
5 and 6, that is slidably but non-rotatably mount 
ed on the can shaft 6, the sleeve 2 7 being nor 
mally positioned as shown in Fig. 6, to enable the 
cam 62 to cooperate with the rollier 60. During 
approximately the first half of each normal cycle 
of rotation of the can shaft 6, the roller 60 
rides on a relieved circular part of the cam 62, 
but during the latter half of the cycle, the roller 
it is on the high portion of the cam 62 and the 
isver 6G9 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 58 adjacent 
the inner face of the Side frame 56 and carries 
a pin 6 S Winich serves as a pivot for a short lever 
fit having a notch 68 formed in one edge there 
of. A spring 69 extended between one end of 
the lever 6 and the arm 607 of the bell crank 
66 tends to swing the lever 67 about its pivot 
66 to cause a lug 6:4 carried by the arm 6 f3 of 
the bell crank 666 (which lug extends inwardly 
Of the Side frame 56 through a suitable opening 
therein) to be seated in the notch 68, in which 
pOSition the lug 64 is firmly held between one 
end of the notch 68 and the free end of the rock 
arm 65. 
During approximately the first half of the first 

printing cycle, the type wheels 364 are selectively 
positioned under control of the sensing bars 229, 
aS has been described hereinabove, and concur 
rently therewith the slides 57 f, Fig. 22, are posi 
tioned in accordance with the settings of their 
connected type wheels 364. It has been noted 
that the roller 6f) 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 occu 
pies its extreme clockwise position as viewed in 
Fig. 3 a.ind the lug 64 on this bell crank bears 
against the rock arm 6:5 to maintain the rock 
shaft 58, 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 500 thereof are ineffective, and 
therefore the shaft assenbly 586 remains in its 
lowermost position, the sleeves 592 resting in the 
bottons of the vertical slots 585. Under these 
circumstances the accumulator pinions 59 are 
Out of engagement With the racks 60 l of the slides 
5T, as shown in Fig. 26. 
Shortly prior to initiation of restoring move 

Iment of the type wheels 364 and slides 5, the 
roller 60 rides up onto the high portion of the 
can 62 and the bell crank 60S is thereby swung 
counterclockwise, as viewed in Fig. 37, pulling 
the lever Sii and its connected arm 65 to the 
left, rocking the shaft, 58? and arms 604 counter 
clockwise and the rockers 599 clockwise, as viewed 
in Fig. 30. The cam Surfaces 600 thereupon bear 
against the sleeves 592 and urge the Shaft assen 
bly 586 upWardly in the slots 585, causing the 
pinions 59 to be raised and meshed with the 
racks 66. The type wheels 364 are subsequently 
l'estored to their Zero positions and in So doing, 
move the Slides 5 to the right as viewed in 
Figs. 22 and 26 so that the accumulator pinions 
59 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 60 on the lever 609 again drops into the 
relief in the cam 6 2 and the intermediate mech 
anism thereon is operated to restore the accu 
mulator pinions 59 to their lowermost posi 
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tions out of engagement with the slides 5. It 
will be noted in rig. 30 that the depending plates 
S$) included in the shaft assembly 533 have bifur 
cations 529 at their lower ends which receive the 
bosses of the spacing collars 596 of the shaft as 
sernby ES5 positioned therebelow, and hence, the 
plates E33 are free to move up or down with the 
shaft, assembly 588 and are guided in Such Wer 
tical in ovement by the aforesaid bosses. 

it, Will be recalled that only the slides 5 in the 
bill amount and kilowatt hour groups have ac 
cumulator pinions 59 associated therewith. The 
slides 5ESS in the district-ledger number group, 
therefore, are operated idly during the above de 
Scribed entry-effecting 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 3:8, Fig. 26, rides on the low por 
tion of the can & 2, and the bell crank 63 remains : 
in its extreme clock Wise position, as shown in Fig. 
37, to maintain the accumulator pinions 59 out of 
mesh with the racks 60 in the slides 5. A pin 
$2 projects upwardly from the lever 3 to one 
side of the pivot 6:5 in lateral alignment with a 
roller 622 carried by an arm 623 rotatably mounted 
on the outer end of the tie rod 584, Figs. 5, 37 and 
38. A link $24 connects the arm 623 With the 
rock arm 39 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 623 
is maintained out of engagement with the pin 
624. 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 : 
the platens 38 , the rock arm 439 shifts the link 
824 and arm 623 to the left, Fig. 37, and causes 
the roller 622 to bear against the pin 62 f, swing 
ing the ever 6 counterclockwise and withdraw. 
ing it from engagement with the lug 6f , thereby 
uncoupling the bell crank 665 from the rock arm 
& 5. Then, in the latter half of the second cycle 
when the roller is rides onto the high part of the 
can 32, the bell crank 666 Swings idly counter 
clockwise, Fig. 37, and the rock shaft 53 remains 
stationary to thereby maintain the accumu 
lator pinions 59 out of engagement With the 
racks 63 during the restoring movement of the 
slides 573. Hence, during the second printing 
cycle, no items are entered into the accumulator. 

After the sheet S is advanced away from print 
ing position beneath the platen 36, the line shift 
ing mechanism is restored to its bottom line posi 
tion and as an incident to this, the arm 623 is 
SWUing to retract the roller 622 from engagement 
with the pin 621, enabling the Spring 69 to swing 
the lever 6 back into engagement. With the lug 
St. Then, as the roller 69 returns to the re 
lieved portion of the cam 6 f2, the arm 63 of the 
bell crank 38 moves to the right to bear against 
the end of the rock arm 65 on the shaft 68i, 
whereupon the Spring 69 elevates the lever 6 
slightly to seat the lug 64 in the notch 6 3. 
When the lug 64 bears against the ends of the 
rock arm 6:5 in its clockwise restoring movement, 
further lateral relative movement of the arm 63 
and lever 6 ceases inasmuch as the lever €7 
is connected to the arm 65 which is moved to the 
right along with the arm 63. Because of this ar 
rangement a very close fit may be had between the 
lug 6:5 and the left end of the notch 68 since 
the lug is cannot ride past the end of the notch 
S8 beyond the point at which such close fit is 
afforded. If the lug 64 did not bear against the 
an 633, and the notch 68 alone were relied 
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68 
upon to couple the lug 6 to the lever 67, 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 596 of the shaft assembly 595, each in Wer 
tical alignment With a respective one of the ac 
cumulator pinions 59. When the shaft assembly 
583 is in its lowermost position, the pinions 59 
mesh with the teeth of the gear segments 625, 
but when the pinions 59 are raised to be meshed 
with the racks 66, they move out of mesh with 
the gear segments 625. Each gear segment 625 
has an arm 628 extending laterally therefrom that 
is acted upon by a spring 627 anchored on a rod 
28 extending between and secured to the side 

plates 583 and 583d. The springs 627 tend to 
urge the gear segments 625 counterclockwise, as 
viewed in Fig. 27, to thereby advance the pinions 
58 clockwise, but such movement of the gear 
segments 625 is restrained by latches 629 rotatably 
mounted on a shaft 630 carried by the side plates 
583 and 583a, these latches having shoulders 63 
that cooperate with lugs 632 on the arms 626 of 
the gear segments 625, Springs 633 anchored in a 
rod G34 carried by the plates 533 and 583d Serv 
ing to urge the latches 629 into positions whereat 
they are effective to restrain movement of the 
segments 625. Each latch 62S has an upstand 
ing arm that abuts an eye S35 formed in an 
aligned pawl 636 that is pivotally mounted on a 
rod 63 carried by the vertically movable plates 
593 of the shaft assembly 586. A pin 638 carried 
by the plates 593 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 59 is, in the present instance, provided 
With twenty teeth. Two of these teeth, 639 and 
639a, situated diametrically opposite from each 
other on each pinion 59, are thickened to afford 
lugs on the face of the pinion. The pawls 636 
are positioned on the rod 637 in alignment with 
the thickened portions of the teeth 639 and 639a, 
but Out of alignment With the remaining teeth of 
the respective pinions 59, there being one pawl 
636 for each such pinion. Each pawl has a nose 646 
that is positioned in the path of the movement, 
of the teeth 639 and 639a, when the eyes 635 of 
these pawls bear against the pin 638 under the 
infiuence of the Springs 633 acting upon the 
latches 629. The noses 64 are so shaped that 
when a thick tooth 639 or 639a of a pinion 59 
engages the nose 64 in the course of rotative 
movement of the pinion 59 during an entry 
effecting operation therein, the pawl 636 is 
cammed out of the path of the tooth 639 or 639a, 
thereby tripping the latch 629 and releasing the 
shoulder 63 thereon from engagement With the 
lug 632 in the arm 626 of the associated gear seg 
ment 625, and thereby conditioning this segment 
to effect a carry-over entry into the next higher 
order accumulator pinion 59 in a manner which 
will be subsequently explained. 

Referring to Figs. 28 and 29, a rocker 64 is 
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rotatably mounted on the bosses of two of the 
spacing collars 596 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 59. 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 
647, Figs. 29 and 30, in the side plate 583a. 
A spring 648, Fig. 27, anchored on a pin 649, 

secured to the side plate 583, is attached to the 
rocker 64 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 647 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 shaft 
assembly 586 is in its lower position, however, 
a pin 652, Fig. 26, carried by the adjacent de 
pending plate 590, prevents the latch 65 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 59 in 
the next order, above that in which the pinion 
59 shown in these views is situated. The carry 
over operation is described as entailing an initial 
entry of 9 on the illustrated accumulator pinion 
59 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 57 above 
the pinion 59 has been shown With a reference 
arrow RA thereon that cooperates with a fixed 
scale, this arrangement illustrating the displace 
ment of the slide 57 from its normal Zero posi 
tion in terms of the digital entry to be effected 
onto the pinion 59 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 59 
resting on the bottoms of the slots 585 in the 
side plates 583 and 583a, so that the pinions 59 
are disengaged from the racks 60 in the slides 
57 thereabove. The latch 65 f 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 rocker 
64 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 647, 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 
60 of the lever 609 is riding on the low portion 
of the cam 6 f2. In this interval, the type bars 
364, Fig. 22, are selectively positioned for print 
ing the bottom line of variable data W on the 
sheet S, Fig. 61, ASSunning that the digit set up 
on the type wheel .364 geared to the slide 57, 
Fig. 31, is 9, the slide 5 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 59 re 
maining out of engagement with the rack 60 
while this displacement of the slide 5T is being 
effected. 

Prior to the initiation of the restoring move 
ments of type wheel 364 and slide 57 f, a lobe 
6f 2a on the cam 62, Fig. 26, comes under the 
roller 6f 0, swinging the lever 699 and bell crank 
606 to rock the Shaft 58 and rock arms 604 
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 59 into mesh. With the racks 
as 60. The plates 590 are raised with the shaft 
assembly 586 to thereby retract the pin 652 from 
the latch 65. 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 ada. 
jacent the side plate 583d. Engagement of the 
lobe 62d on the cam 62 with the roller 610, Fig. 
26, insures that the rocker 599 will displace the 
pin 644 and rocker 64, of which the arms 640 
and 642 are a part, sufficently to enable the latch 
65 to hook the lug 650 and maintain the rocker 
64 in its extreme clockwise position, as viewed 
in Fig. 31. 
As the lobe 62d passes from beneath the role 

60, 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 60, however, remains on the high cir 
cular portion of the can 62 for the greater part 
of the second half of the first printing cycle, 
thereby maintaining the pinions as 59 in engage 
ment with their racks as 60. It will also be noted 
in Fig. 32 that there is a slight clearance be 
tween the pin 644 and the edge of the opening 
646 in the gear segment 625. As shown in Fig. 
32, the slide 57 f has been restored to the right 
back to its zero position, and in the course of this 
restoring movement, the pinion 59 engaged 
thereWith is advanced clock Wise nine digital po 
sitions, which is to say, nine teeth. Assuming 
that the pinion 59 originally stood in a position 
indicative of Zero, as shown in Fig. 31, the afore 
said rotation of the pinion 59 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 can edge on this nose. However, inasmuch as 
there is no carry-over entailed in adding nine to 
Zero, the movement of the pinion 59 in this 
entry-effecting operation is not sufficient to bring 
the thick tooth 649 beyond the nose 640 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 60, Fig. 26, will have ridden on to the 
low portion of the cam 612, and the rock shaft 
58 and rock arms 604 are thus restored clock. 
wise to their normal positions as shown in Fig. 
26, SWinging the rockers 599 counterclockwise 
and enabling the shaft assembly 586 to drop to 
the bottoms of the slots 585 to withdraw the 
pinions 59 from the racks 60. 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 
59, the eyes of the pawls 636 sliding along the 
vertical edges of the latches 629 cooperating 
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therewith. The pin 652 on the adjacent plate 
59 is lowered into engagement with the latch 
65, Swinging this latch downwardly to release 
the lug 5 and enable the spring 648 to return 
the rocker 64 counterclockwise as viewed in 
Fig. 33, until the pin 644 is arrested by the edge 
of the opening 64, Figs. 29 and 30, in the side 
plate 533d. 

Uring the Second printing Cycle, the accuru 
lator drive is disabied by the mechanism in 
cluding the arm 623, Fig. 37, and link 624 that 
is under the control of the line shifting mecha 
nism, as has been explained herein above, and the 
parts of the accumulator mechanism, therefore, 
remain in their in Ornal at rest positions, as shown 
in Fig. 26, throughout the second cycle wherein 
the top line of data W is printed upon the sheet 
S, Fig. 6l. When the next succeeding sheet S 
has been advanced into printing position beneath 
the platens 36, Fig. 22, the can shaft 6, Fig. 
26, is sent, through a cycle of rotation to bring 
about printing of the botton line of data W upon 
Such sheet. ASSUining that the digit 2 has been 
set up on the connected type wheel 364, the slide 
5 is displaced in the amount of two digital po 
sitions to the left, as shown in Fig. 33, during 
the first half of this cycle. The roller 6, Fig. 
26, however, remains on the low part of the 
cam 62 to maintain the accumulator pinions 
59 out of engagement, with the racks 6, as 
shown in Fig. 33. 
As the lobe i2d comes under the roller 60, 

the rockers 599 are swung clockwise, as viewed 
in Fig. 34, to elevate the pinions 59 into engage 
ment with their racks 6, the rocker 399 adja 
cent the side plate 583a, Figs. 28 and 29, engag 
ing the pin 644 to push the rocker arms 640 and 
542 clockwise and enable the latch 65 to hook 
the lug 658. The lobe 62d on the cam 6 2 then 
noves away from the roller 60 and this roller 
drops slightly onto the high circuiar portion of 
the can 62 to retract, the rocker 599 slightly 
from the pin 844 and lug 658, as shown in Fig. 
35. The slide if is thereupon restored to its 
Zero position, rotating the pinion 59 through 
two digital positions, that is, in the amount of 
two teeth thereof, to a position representative 
of the digit i, ina.Sinuch as this is the units corn 
ponent of the sum of 9 plus 2 or 1. 

it ha3S been nentioned that a slight clearance 
is normally afforded between the pin 644 and the 
openings as 643 in the gear segments as 625 when 
the arms 25 of these gear segments are held 
against novement by the latches 629. However, 
as the tooth 839 of the pinion. 59, Fig. 35, is . 
carried past the nose $40 of the pawl 638, in 
passing from the position representative of the 
digit 9 to that representative of Zero, it cams 
the pawl 636 outwardly to thereby Swing the latch 
629 clockwise, and move the shoulder 63 thereof 
out of latching engagement with the lug. 32. 
Spring 62 thereupon pulls the arm 626 upwardly 
a limited distance until the clearance between 
the opening SiS in the gear segment 625 and the 
pin 644 is taken up. The lug 632 is thus moved 
slightiy upwardly out of alignment with the 
edge of the shoulder 63 to thereby prevent the 
spring 633 from restoring the latch 629 when the 
tooth 63 has been advanced past the nose 64 
of the pawl 636. The latch 629 is, therefore, 
rendered ineffective and movement of the gear 
segment 625 under the action of the spring 627 
is restrained only by the pin 644 carried by the 
rocker &4 ?, as shown in Fig. 35. This small 
displacement of the gear segment 625 is not suffi 
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cient to move its teeth out of substantial align 
ment, with the teeth of the pinion 59 in the next 
higher order aligned therewith. Hence, when 
the roller 60 rides onto the lower portion of the 
cam 62, toward the end of the cycle, and the 
pinions 59 are lowered, the aforesaid pinion in 
the next higher order meshes with the gear seg 
ment 625, as do the other pinions 59 with their 
gear segments 625. 
The cam surface 600, Figs. 26 and 30, on the 

upper end of each of the rockers 599 is of Such a 
configuration that it enables the pinions 59 to 
be lowered and mesh. With their gear segments 
$25 prior to the time the pin 652 on the plate 590 
engages the latch 65 and thereafter releases the 
'ocker is to the action of its spring S48. Those 
gear segments 625, such as shown in Fig. 35, 
which are restrained against movement under 
the tension of their springs 62 solely by the pin 
34, by reason of the corresponding latch 629 
having been tripped to condition the mechanism 
for effecting a carry entry, are SWung counter 
clockwise by their Springs 627, as shown in Fig. 
36, when the rockers 599 are restored to their 
normal or extreme counterclockwise positions. 
Such rocking movement of those gear segments 
625 that were rejeased 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. 
36, is sufficient to advance the pinion 59 that is 
meshed With such gear segment 625 in the amount 
of one tooth clock. Wise to thus effect the carry 
entry of i. 
In the next entry-effecting Operation, when the 

shaft assembly 586 is to be again elevated, the 
rockers 599 are swung clockwise, as viewed in Figs. 
3 and 34, engaging the pin 644 and swinging the 
l'ockei G4 and those gear segments 625 which 
Were released in the above described carry-enter 
ing operation clockwise. The lobe 6.2a on the 
can S2, in engaging the roller 60, imparts suf 
ficient, clockwise movement to the rocker 64 to 

5 bring the lugs S32 on the arms 626 of the gear 
Segrerats 625 below the shoulders 63 on the 
latches 628 so that the springs 633 acting upon the 
latches 629 bring these shoulders 63 over the 
lugs 332, 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 onto Such a pinion occurs. Upon entry of 
Such carry digit, the aforesaid accumulator pinion 
thereupon moves into a position representative of 
zeiro, and a carry must then be effected into the 
accumulator pinion 59 in the next higher order. 
In this event, the carry segment 625, which was 
t?"ipped when the lower order accumulator pinion 
59 passed from a position representative of the 
digit 9 to a position representative of zero, is im 
in ediately 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 652 on the plate 590 will have al 
rea,0y descended into the position shown in Fig. 
86 prior to the time the cally segment 625 is re 
leased by disengagement of the shoulder 63 on 
the pawl 29 from the lug 632 on the segment 
625, the plate 590 and pin 652 having been low 
ered at the initiation of the carry entering oper 
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sation 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 59 from a position repre 
sentative of the digit 9 into a position representa 
tive of the digit 0, the higher order pinion 59 
having been lowered into engagement With the 
gear segment 625 before this segment is tripped 
by the lower order pinion 59. 
As has been described previously, the slides 

57, 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 578, as shown in Fig. 22, during ordinary 
printing Operations. Hence, those accumulator 
pinions 59 that are disposed in alignment with 
these slides 57 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 59. 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 364a, Fig. 5, and associated accumulator 
slides 57 and pinions 59, 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 W upon the sheets as S, Fig. 61, the cam 
62, 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 
57-W. In the present instance, this is accoin 
plished by disabling the cam 62 and rendering 
effective another cam 655 having a shape sub 
stantially identical with that of the cam 62. 
This cam, however, is mounted in such angular 
relation to the cam 62, upon the sleeve 27 on 
the cam shaft f60, 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 can 
shaft 60 is at rest, the portion of the periphery 
of the can 62 adjacent the roller 60 is the same 
radial distance away from the shaft 60 as is 
the point on the periphery of the can 655 hori 
zontally aligned therewith. Moreover, a stop pin 
69, anchored in the side frame 56 limits move 
ment of the lever 609 under influence of the 
spring. Sff, thereby maintaining a slight clear 
ance between the roller 60 and aligned cam 62, 
in the positions of the parts shown in Fig. 26. 

Hence, the sleeve 2 may be shifted along the 
can shaft 60, while this shaft is stationary, to 
move the can 62 out of alignment with the 
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roller 60 and to move the can 655 into align 
ment with this roller, or vice versa. For the 
purpose of Shifting the Sleeve 2 along the can 
Shaft 60, a yoke 656 is secured to the rock 
shaft 49, 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 2? 6 and a 
raised bearing portion on the sleeve 27, as shown 
in Figs. 5 and 6. 
A spring 65, FigS. 3 and 6, anchored in the 

side frame 56, is connected to the end of the 
rock arm 48 on the shaft 49 and tends to urge 
this shaft counterclockwise, as viewed in Fig. 5. 
As shown in Fig. 3, the shaft 59, on which the 
pawls 58 (See Fig. 22) are mounted, projects 
beyond the Side frane S6 and is provided with 
a rock arm 653 that, is connected by the link 
to the rock arm 48, Fig. 6, on the Shaft 49. 
Hence, rotation of the Shaft 49 under the influ 
ence of the Spring 65 is limited by engagement 
of the pawls 578 with the aligned accumulator 
sides 57, it being recalled that these are the 
slides which are geared to the spillover wheels 
364d, Fig. 5, in the kilowatt hour consumption 
and bill amount groups of type wheels 364. Link 
4 is also connected to the ai'i 5 carrying the 
pin 49, Figs. 3 and 22, which cooperates with 
the platen control lever 408, as described here 
inabove, and hence the uppermost position of the 
pin 40 is likewise defined by engagement of 
the pawls 578 with their slides 57 . In the posi 
tions of the parts as just described, the yoke 53 
on the rock shaft 49 is so located that the can 
62 is aligned with the roller 6 on the accuinui 
lator operating lever 609. 
A bell crank including the arms 659 and ), 

Figs. 5 and 6, is secured to the shaft 43, and the 
arm 659 is pivotally connected to the core of a 
solenoid 66 supported by a bracket $2 fastened 
on the outer face of the side frame 5S. The arm 
SS extends upwardly from the shaft. A 9 and is 
pivotally connected at its upper end to a hori 
Zontal bar 663, which extends through Suitable 
openings in the side frames 55 and 55 and 
which is guided for lateral reciprocatory nove 
ment therein. A lever generally designated 654, 
Figs. 3 and 37, is pivotally mounted on a bracket 
665 secured to one of the bars 3985 carried by 
the side frames 55 and 56, and an arm 66, FigS. 
3, 8 and 9, of the lever 634, extends laterally 
above and is urged into engagement with the 
upper edge of the bar 663 by a spring 67 acting 
upon a denending arm SS8 of the lever 654. When 
the bar 663 is shifted to the right, the arrin 666 
engages in a notch 669 in the bar 633, Fig. 9, 
and serves as a latch for holding the bar 63 in 
its right-hand position. 
When a total-taking operation is to be effected, 

the key 67 (, Figs. 4, 7 and 57, is depressed, thereby 
rocking a key lever 612 that is rotatably mounted 
on a pin 63 secured to and projecting inwardly 
from the side frame 5S, the key lever 62 being 
extended through an opening in the plate 297 at 
the front of the machine. The lever 62 there 
upon closes a switch 674 (which comprises a 
movable contact 675 cooperating with a conduc 
tive strip 398a, Figs. 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 64, and conductor 676 to the winding of 
the solenoid 66, thence through conductor 67 
to the other line wire 335. Solenoid 66 there 
upon energizes and retracts its plunger to there 
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by SWing the arms 53 and 333, as well as the 
shaft. 4S, clockwise as viewed in Fig. 5, and 
pushing the bar 683 to the light, until the notch 
689 therein comes beneath the eid of the lever 
arm 865. The arm 666 tinereupon drops into the 
notch 69 and locks the bar 633 against, move. 
inent toward the left as viewed in Fig. 5. The 
rock shaft 48 is thus moved to its extreme cock 
Wise position, as viewed iri Tig. 5, to Swing the 
yoke 656 outwardly and thereby shit the sleeve 
2, along the cam shaft 8, Figs. 5 and 6 away 
from the frame 55, so that can S2 is moved out 
Of alignment with the roller S, while the can 
655 is brought beneath this roller, the shaft 3 
being held by the aforesaid locking ai'i'ange;inent 
in such position that the can $ 2 is redered 
ineffective and the can 353 becomes Cperative. 
Concurrently with the shifting of the sleeve it, 
a laterally extending airin it secuired on the left, 
end of the shaft 4 $, Figs, 3 and 6, is rocked 
downwardly to hold the lever 243 in such posi 
tion that the roller 259, Figs. and 8, is main 
3ained in its uppermost position throughout the 
ensuing total-taking Operation, So that the Sens 
ing bars 229 are islaintained in their raised posi 
tions and hence are ineffective to cerate the 
Solenoids 398, Fig. 22, for the type. Wheels 33. 
Likewise, the account number Sensing brushes 
234, Figs, 3, 8, 19 and 56, are maintained in their 
uppermost positions out of engagement with the 
stationary contacts 234 throughout this oper 
ation. 
As another incident to the shifting of the sleeve 

27 on the can shaft 6, the gear 23, Žigs. 5 
and 6 on this sleeve, moves out of linesh with 
the gear 2 5 that is connected to the shaft 3i. 
and hence, the shaft, 84 l'emains stationary so 
long as the sleeve 2 is held in its outermost posi 
tion as just described, even though the cam shaft 
6 may be rotated. Therefore, the selective 

control camshaft $52, Figs. 3 and 6, remains sta 
tionary so that the timing switches 75, 333 and 
332A, Figs. 6, 45, 46, 46A, 57 and 59, remain open. 
Thus the number comparison circuits, Fig. 59, 
insofar as the switches as 53 and 43, Fig. 6, 
and 39, Fig. 8, are concerned are rendered in 
effective. Since the can Shaft is driven from 
the shaft 24 the disconnection of the gears 2:5 
and 26 also causes the card feed mechanism to 
be disabled. Likewise, the line shiftig recha 
nism remains in its lower line position in a Smuch 
as the can 445, Figs. 37 and 39, on the shaft 
224 is stationary in this operation. 
As a further incident to the rocking of the 

shaft 49 by the solenoid 66, the link 4, Fig. 3, i 
is pulled downwardly to thereby rock the con 
nected arm 65 and shaft 59 and withdraw the 
pawls 578 from engagement with the accumula 
tor slides 5 in the two highest orders of the 
kilowatt hour consumption and bill amount, 
groups, and thereby enable the wheels 3640, Fig. 
5, to be moved, as will be described. The end of 
the rock arm 358 opposite that to which the link 
4 is connected has a pin and slot connection 
With the end of a rock arm 68 on a shaft; 679, 
Figs. 3 and 22, on which shaft is mounted a 
pawl 680 positioned above those slides 57 S that 
are meshed with type wheels 384 which do not 
have accumulator pinions 59 associated there 
With (district, and ledger numbers). As the pawls 
58 are raised, the pawl 680 is pivoted downward 
ly to seat, in notches 68 in the slides 57 S posi 
tioned therebelow, thereby locking the type 
Wheels 354 in the district and ledger number 
groups against movement. 
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Concurrently with this actuation of the pawls 

58 and 682, the arm 45 is pulled diagonally 
doWinWardly. The pin 4 mounted in the upper 
end of the arm 4,5 thus noves downwardly and 
slightly to the left as viewed in Fig. 22, bearing 
against the Side of the notch 42 and causing the 
pawl 4 to be pivoted counterclockwise away 
fro: in its normal position shown in Fig. 22E into 
the position thereof shown in Fig. 22F. Because 
of the clearance between the Upper edge of the 
alm 8 F3 and the lower edge of the pawl 4 f, Fig. 
22E, Sulch rocking of the pawl 4 does not dis 
turb the Setting of the arm 33. The combined 
dow; Ward and sideward movement of the pin 
is is enables a relatively small displacement, there 
of away from its normal position to rock the pawl 
is clockwise, Fig. 225, through a considerable 
distance, for a purpose which will be explained 
presently. 
Actuation of tile key level Gli2 merely condi 

tions the machine for performing a total-taking 
Operation, which is to say, that it results in rock 
iiag the shaft 9 to its extreme clockwise posi 
tion, as viewed in Fig. 5, with the various effects 
described above. If for any reason it should be 
desired to cancel this set-up of the apparatus for 
performing a total-taking operation, the key 682 
is pressed in Wardly, thereby actuating a link 683 
that is slidably Inounted in the plate 297 and 
Which has a pin-and-slot connection with an up 
Standing artin 684 of the lever 664, as shown in 
Fig. 37. The lever 654 is thereby swung to re 
tract the arm 886 from the notch 669, Fig. 9, in 
the Slide bar 683, thereby releasing this bar and 
eilabling the Spring 657, Figs. 3 and 6, to restore 
the rock shaft. A 9 counterclockwise, as viewed in 
Fig. 5, to its normal position in which the yoke 
653 maintains the sleeve 227 in its innermost po 
ition toward the side frame 56. 
ASSunning, however, that the bar 663 is held 

latChed by the arm 665 and it is not necessary 
iO Cancel the total-taking Set-up of the machine, 
which was effected by energization of the sole 
noid 68 as aforesaid, the key 685, Figs. 3, 4, 7, 
4 and 57, is depressed, thereby rocking the key 
lever 686, that is pivotally mounted on the pin 
6'S, and closing the switch 687 (this Switch com 
tising a, Inovable contact 888 that cooperates 

With the fixed conductive segment 308a, as shown 
in Fig. 4). This extends circuit from the line 
Wire 324 through the closed switch 687, and con 
dictors 689 and 69 to the winding of the clutch 
Solenoid is, Figs. 5 and 57, connected by con 
ductor 63 to the line wire 335. The solenoid 

thereupon becomes energized to cause the 
can shaft is of the variable printing and ac 

ulating apparatus B to go through a cycle 
C. rotation. 
Shortly after initiation of Such rotation of the 

cam shaft 83, the lobe 6.55a, Fig. 26, on the cam 
553 engages the rollier 0 and Swings the lever 
38 upwardly to cause the accumulator pinions 
33; to mesh with the racks 6 on the aligned 
slides 5; i, as shown in Fig. 31. Subsequently, 
the low portion of the cam 292, Fig. 37, comes 
he leath the roller 23 on the drive lever 288, thus 

bling the Spring 293, Fig. 22, to urge the lever 
23, ciockwise, thereby rotating the gears 285 and 
3i on the shaft, 285 counterclockwise. Such 

sotation of the gears 285, Figs. 22 and 23, re 
tiracts the slides 279 toward the rear of the ma 
achine, thereby releasing the sensing bars 229, Fig. 
8, to the action of their spring-urged pusher arms 
232. 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 38 clockwise, 
Fig. 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 
nence 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 57 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 639a on the accumulator pinions 59 are SO 
shaped that they operate to arrest one or the 
other of such teeth when the pinion 59 is ro 
tated counterclockwise, as viewed in these fig 
ures, sufficiently to engage the tooth with the 
nose 640, Hence, as each pinion 59 is rotated 
counterclockwise due to the shifting of the Con 
nected slide 57 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 639a, thereof 
with the nose 640 of the cooperating pawl 636. 
Thus, the accumulator pinions 59 f are returned 
to their zero positions and the slides 57 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 59, the slides 57 being 
halted when the pinions 59 have been arrested : 
in their zero positions. 
The type wheels 364, pinions 55 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 68 in the Slides 5S 
geared to these wheels, as described hereinabove, 
there being no accumulator pinions associated 
with these slides. Hence, the Zero 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 inma 
terial, since the hammers 36 are a rendered 
inoperative during the total cycle by the latch 

. 
A switch 692, Figs. 3, 6, 37 and 59, is mounted 

on the outer face of the side frame 56 in posi 
tion to be closed by the arm 670 on the rock shaft 
49 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 55 and 56 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 Zero 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 accumulator (net bill and total 
kilowatt-hours) or will have noved idly With 
the bail S84 to its extreme operative position 
(iieter reading, rate designation, and duplicate 
net bill groups), and thereupon the SWitch 693 
is closed. As can be seen in Fig. 59, the SWitches 

2 and 693 are connected in series with each 
other and with the winding of a multi-contact 
relay 694. Hence, closure of the switches 692 
and 693 extends a circuit from the line Wire 335A 
through conductors 695 and 696, Switches 692 
and 693, winding of multi-contact relay 694, and 
conductor 697 to the other line wire 335. Relay 
694 thereupon energizes and closes its several 
contacts. 
One terminal of each of the contacts of relay 

694 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, a 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 ngt necessary in the illustrated ar 
rangement that all of the Solenoids 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 engage the teeth 39 on the Sev 
eral type wheels 364. 

Prior to the time the drive lever 288 is noved 
by the cam. 292 out of engagement with the 
switch. 693, Fig. 37, during its restoring move 
ment, the roller 60, Fig. 26, rides onto the low 
portion of the can 655 to thereby cause the lever 
699 to be lowered and retract the accumulator 
pinions 59 downwardly out of engagement with 
their racks 60. When this occurs the type 
wheels 364 associated with these accumulator 
pinions are urged by the springs 382 to take up 
the slight clearance between the pawls 393 and 
the adjacent teeth 39 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 deemergize the relay 694, Fig. 59, and conse 
duently the Solenoids 398, the pawls 393, Fig. 22, 
are held in frictional locking engagement, with 
these type wheels 354 under the tension of the 
Springs 382. The type wheels 364 for the district 
and ledger numbers are held locked in their zero 
positions by the pawl 680 cooperating with the 
connected slides 5 S. 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 393, have substantially no effect upon such 
wheels. 
When the type bars 54S (which, it will be re 

called, are associated only with the bill amount, 
kilowatt-hour, and district-ledger number groups 
of type wheels 354) have been selectively posi 
tioned to represent the totals of the inet ill 
amounts and the kilowatt-hour consumption 
quantities, the roller 535 on the lever 533, Fig. 40, 
drops into the relief in the cam 53 to thereby 
actuate the link 232 and thus ietract, the tie rod 
45 Which Supports the type bars 543 in their 
raised positioIRS. The Springs 553 thereupon Snap 
the type bars 533 downwardly (except for the 
Several type ba's 533 in the district and ledger 
number groups, as well as any type bars 543 in 
tie et bill and consumption gantity groups 
Rip-O Which the Zero Suppressing niechanism is 
operative) to make an impression of the net bill 
and kilowatt hour totals upon the proof web 
S-W. 
The pin (f, Figs. 22 and 23, on the drive lever 

3 is ineffective to cause the release of the platen 
aims 36 above the type wheels 384 in this total 
taking Operation, because of the manner in which 
the pawl is has been positioned by the pin iO, 
Fig. 22F. Thus, as the lever 48 is engaged and 
rocked by the pin 34 its right end, Fig. 223, 
is lowered, but this merely enables the pawl 
to rock slightly clockwise, Fig. 22G, about its pivot 
lIntil the lowermost corner of this pawl is dis 
GSed in the notch or receSS 43 in the arm 33. 

The depth of this recess is such that the pawl 
is unable to push the arm 313 downwardly 

While the lever 438 is being rocked by the pin 
44, and hence no impression is inade from the 
type Wheels 34. 
AS the bail 384 engages the ribs 333 of the vari 

GlS type Wheels 364 during counterclockwise re 
St.Cring movement thereof, as viewed in Fig. 22, 
the pawls 333 are relieased from their self-locking 
engagement with the teeth 39 of these type 
Wheels and are restored by their springs 335, out 
of engagement With these teeth. This arrange 
inent in Slires that the type wheels will not be 
pietinaturely released to forcibly strike the bail 33 
diring the restoring operation. The sensing bars 

iii, FigS. 7 and 8, being held in their raised posi 
tions throughout the total-taking cycle, move idly 
back and forth during this cycle. Those type 
Wheels 364 which do not have type bars 543 coin 
nected therewith likewise move idly and are, of 
Colil'Se, ineffective during the printing of the total, 
As the tie rod 55 is restored to its upper posi 
tion, it raises the type bars 343 which were in 
Struinental in printing the totals, and the link 
52 is concurrently actuated to advance the proof 
Web. 5E-W for bringing the next blank line be 
ineath the ribbon IRb. 
As the final step in the total-taking operation, 

a lobe T0. On a cam , Fig. 37, mounted on 
the can shaft, it comes into engagement, with 
the roller f2 on the lower end of the arm 68 
of the lever $54 and Swings this ever to raise 
the arm 665 and thereby release the slide bar 63, 
FigS. 5 and 6. This occurs at about the same time 
as the caim Shaft is completes its cycle of rota 
tion. So that the cams 6.2 and 655, Fig. 26, on the 
Sleeve 26, FigS. 5 and 6, are stationary when 
the Spring 65, Fig. 3, restores the rock shaft g is 
upon release of the bar 833. Hence, the yoke SSS 
In OWes the sleeve 2 inwardly to bring the can 
3 beneath the roiler 6 and to move the can 
S55 out of alignment with this roller. Return of 
the rock shaft 9 to its normal position raises 
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the arm 67 C from engagement with the lever 2A3 
but this is ineffective inasmuch as the can. 265, 
Fig. 37, has come to rest with its high point en 
gaging the end of the leyer 2:3. The link is 
is pushed upwardly to its normali position, there 
by rocking the arm 58, Fig. 3, to disengage the 
paw S8 from the slides 5 S in the district and 
ledge number groups and engage the paWis 58 
With the sides 5 geared to the spill-over wheels 
364d, Fig. 5, in the kilowatt-hour and bill amount 
groups. The pin 4 is also raised to restore the 
paw. i from the position shown in Fig. 22F to 
the position shown in Figs. 22 and 22E, this paw 
having been rocked from the position shown in 
Fig. 226 to that shown in Fig. 22F upon disen 
gagement of the pin from the lever 8 dur 
ing restoration of the drive lever 28. 

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 
2. CCulinulating apparatus disclosed herein, a num 
jer 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 
In achine Units being required for the production 
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 herein above, the 
Web Withdrawing and severing means is operated 
to Sever a sheet S from the web W leading from 
the roll R, 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, 7A, 8A, 19A and 20A of such patent. As 
herein shown the Web withdrawing means are set 
into Operation through manual closure of a switch 
48 by means of a push button 64, Fig. 57, 

Which COTresponds to the push button shown in 
my aforesaid Patent No. 2,296,277. Such closure 
of the SWitch A8D completes a circuit between 
the tWO line Wires 335A and 335 so as to energize 
the Solenoid 4.8C, thereby starting the web with 
dra Wing means through its cycle of operation. 
The SWitch 3D is arranged in parallei relation 
With a switch 48E that governs the operation 
of the Web withdrawing means during automatic 
Operation of the machine, and Such switch 48E is 
arranged for closure at the proper time in the 
Cycle of machine operation by a single-lobed can 
S47E, Fig. 57, mounted on the timing shaft 46. 
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 patens 36 
of the printing apparatus B, the sheet being ar 
rested at such position by the stop finger 49 
which is in sheet stopping position at this time. 
Likewise, in such preliminary operation of the 
rachine, the first printing and control device D, 
Fig. 49, is fed from the station in the magazine 
H to the sensing station II, Figs. 48, 50 and 56, 
where it is disposed in position to have the identi 
fication card 6 thereon sensed by the detector 20, 
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 162, 
Fig. 57, that corresponds to a push button f62 in 
my aforesaid Patent No. 2,296,277, and the push 
button 62 serves to close a Switch 80A to there 
by establish circuit through the solenoid 80 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 80 is energized by closure of 
a switch 80B that is in parallel with the Switch 
80A, 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 46, 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 68 
thereby energizing the clutch solenoid 74 of the 
printing apparatus B in the manner described 
hereinabove, and causing the cam shaft 60 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 84, Fig. 15, is ineffective 
during this initial cycle 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 84 merely advances idly 
to the right into the extreme position shown in 
Fig. 15 and then, at approximately 190° in the 
rotation of the camshaft 60, 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 
60, and which will be explained more fully here 

in after, are performed idly in this initial con 
ditioning cycle. Thus, the sensing bars 229, 
Fig. 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, 
Figs. 22 and 23, remain in their zero positions, as 
do the connected accumulator slides 57 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 can 
shaft 60 through another cycle of rotation and 
in this cycle, as can be seen by reference to the 
timing chart, Fig. 64, the card picker 84, Fig. 
15, is retracted rearwardly of the magazine K 
to enable the bottom 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 84 
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 29, Figs. 7 and 15, whereupon this roller 
advances the card rapidly toward the Second 
roller 29, 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 
Sensing novenient a Substantial time before the 
lowermost card C is advanced from 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 

been 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 
switch comprising a central push button T05 
and a novable shell 706. A set of contacts gen 
erally designated 707 is positioned to be actu 
ated by the switch SS, this set comprising an 
upper contact 708, two middle contacts 709 and 
70 that are electrically connected but independ 
ently movable, and a lower contact f. The 
contacts 708 and 709 are normally engaged and 
are separated only when the shell 705 of the 
switch SS is depressed, whereas the contacts 7 0 
and 7 are normally disengaged and are only 
engaged when the push button 705 is depressed. 
To start the machine in automatic Operation, 

the push button TO5 is depressed to engage the 
contacts 7 ) and 7 , and then a circuit is extend 
ed from the line wire 335A through a conductor 
T 2, contacts 708 to Tif, inclusive, in series, and 

, conductor 73 to the Winding of a relay 4, 
thence through conductor 75, the normally 
closed contact 354A of the stop relay 354, referred 
to hereinabove, and a conductor if S to the line 
wire 335. Relay if 4 thereupon energizes and 
closes its normally open contact 4A, to es 
tablish a holding circuit as follows: from the 
electrical connection between the contacts 709 
and iO of the Switch 70 through a conductor 
77 to the contact 7 4A thence through the Wind 
ing of the relay 74, conductor liS, relay con 
tact 354A, and conductor 76 to line wire 335. 
This holding circuit continues so long as the Con 
tacts 708 and 769 are not disengaged and the stop 
relay 354 remains deemergized to maintain its 
contact 354A closed. 

Energization of the relay 74 also closes its 
contact 74B to extend a circuit from the line 
wire 324 through conductor 78, contact 4B, 
and conductor 79 to the Winding of a clutch 
Solenoid 720 which controls the clutch for the 
timing camshaft 46, Fig. 2, thence through con 
ductor 72 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 shaft 46 becomes 
clutched to the drive shaft of the unit U. As is 
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 46 continues, so long 
as the printing machine is in operation, until 
the clutch Solenoid 2 is deenergized, Where 
upon the camshaft 46 is released from the drive 
shaft of the printing unit U at the end of the 
cycle of rotation of the drum 44 in which the 
Solenoid 729 was deenergized. The timing cams 
47 on the shaft 46 are rotated at one-half the 

rate of the drum 44, in the present machine, 
because of the gear ratio between the shaft 46 
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 4 of the form 
printing unit U and in each Such inachine cycle 
the printing and 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 if Which 
controls the clutch Soleroid for this feeding 
means. The plater F is Operated. Once for each 
rotation of the form printing drum 44 So that 
in each complete machine cycle duplicate in 
preSSions of the changeable data. A may be made 
Upon each sheet as S, Fig. 61. 
The tining cam Al-B, Fig. 57, which con 

trols the printing apparatus B and Which is in 
cluded in the Series of caims generally designated 
47, FigS. 2 and 66, is provided with two lobes 

so that it may close its switch 8 twice in each 
complete machine cycle. Each closure of the 
Switch 85 completes a circuit from the line wire 
335A through a conductor 22, SWitch 80, con 
ductor 633, winding of Solenoid fig, Figs. 1 and 
5, and conductor 69 to the line Wire 335. Thus, 
the can shaft of the printing apparatus B, 
that is controlled by the clutch Solenoid 4, 
goes through two cycles of rotation for each ro 
tation of the tinning can shaft 43. From the 
foregoing it, will be clear that the main timing 
shaft 3 as well as the stop finger can shaft 8 
operate in timed relation to the roary 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 Cains 

of the main timing shaft, 6. Thus as will be 
evident in Figs. 57, 63, and 64, the Several can oper 
ated Switches that are associated With the main 
can shaft, 3% are closed in proper timed relation 
to cause cooperative functioning of the Several 
units of the machine in each Coimplete machine 
cycle. However, as employed hereinafter, the 
term “cycle' will be understood to nea.in a cycle of 
the can shaft it and not a COInplete machine cy 
cle (represented by a rotation of the Cain Shaft 
45). 
In this connection, it inay be Stated that the 

printing machine may be provided With Sheet 
detecting neans a SSociated With the sheet S,0p 
fingers A3 and 53, Fig. 2, at the printing appa 
ratus 3 and beneath the plateia P, respectively. 
As described in my co-pending application, Serial 
No. 221,841, now issued as Patent No. 2,296,277, 
patented September 22, i942, such sheet detecting 
means, if utilized, control a circuit which in 
cludes a conductor as 28, Fig. 57, connected to 
the Winding of the stop relay 354, this circuit be 
ing established in the absence of a sheet in eithel' 
of these positions at a time in the Operation of 
the machine when a sheet Should be present. 
The stop relay 353 is thereupon energized to open 
its contact 3AA aid thus break the holding Cir 
cuit for the relay , which relay thereupon de 
energizes and Opens its contact 4 to deener 
gize the clutch Solenoid F2S and interrupt rota 
tion of the tirining can shaft £6 of the machine 
at the end of the current cycle of the for, print 
ing drum 3. It will be recalled that prior to 
initiation of altOmatic Operation of the achine, 
a sheet is positioned at the stop finger £9 but no 
sheet is present at the stop finger 50 beneath. 
the platen P. if a. sheet feed Safety circuit sulch 
as just described is einployed, this condition Willi 
result in the holding circuit for the relay 74 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 5 of the switch SS de 
preSSed, or to repeatedly depress it until a sheet 
is advanced beneath the platen P, after Which 
the push button 5 nay be released, and auto 
Raatic Operation of the machine will enSue until it 
is desired to stop the machine, or unless an ab 
Ornal condition arises Which prevents the reg 

ular feeding of the sheets to the several printing 
positions. 

First cycle 

Upon the first closure of the SWitch 30, Fig. 57, 
by the timing can A-B during the first cycle of 
automatic operation of the machine, the print 
ing apparatus B goes through its first regular 
cycie of Operaticin, 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 will be recalled that a card as C, Fig. 60, has 
been advanced into a SSOciation. With the Card stop 
finger 223, Fig. 7, beneath the sensing bars 229, 
and brushes 23i, and that a printing and conti'Ol 
device it has been disposed in Seasing position 
beneath the detector 3, FigS. 48 and 56. Re 
ferring to Fig. 83, it will be noted that the card 
StCp i 233, Fig. 7, and the sheet stop finger 
E is, Sig. 2, enain in their lower or Stopping po 
sitions throughout, the first cycle, naintaining 
the sheet S and card C Stationary. The card 
picker 34 is advanced through the latter por 
tion of its feeding moveinent and is partially re 
tracted in this first cycle, but as has been seen 
hereii.above in connection. With the description 
of the first, preliminary cycle of the apparatus, 
this movement of the picker 84 is Without effect. 
The timing can 473, Figs. 6, 45 and 59, closes its 
Switch 5 Sihortly after the first cycle commences, 
and ai, about the same time the Sensing brushes 
3i, Figs. 7 and 18 to 20, inclusive, are lowered 

into cooperation with the columns in Which the 
accCunt Unbei is represented in the card C dis 
posed therebelow. Eikewise, the roller 259, Figs. 
7, 8, 15 and 17, beneath the Sensing bars 223 is 
lowered to enable the sensing points 230 of the 
ba's 223 to cooperate With the aligned columns in 
the card C. , will be understood that While the 
operations of the various parts are represented 
On the tinning chart in exact terns of degrees in 
the cycle of rotation of the can shaft 60, the 
precise timing there shown need not be faith 
fully followed SG long as the illustrated timed 
interrelation of the various mechanish is 'e- 
tained. Thus it, will be understood that deviations 
Cain be inade froin the precise title of Operation 
Of each part that has been charted without ma 
terially affecting the Operation of the machine, 
it. Only being inportant that the various parts be 
tinned to operate So as not to interfere With the 
respective Operation of each other. 
Closure of the timing switch 475 conditions the 

switches 35 beneath the sensing bars 229 for 
their functions of governing the type wheel-con 
trolling Solenoids in a nainner explained fully 
hereinabove. During Substantially the initial 
229 in the first cycle, the pin bar 45, Figs. 6, 41 
and 42, remains in its upper position to main 
tain the upper contacts of the SWitches 458 closed. 
Those switches 46 controlled by cams 469 that 
are positioned as shown in Fig. 44 remain open 
during the first cycle (it being recalled that the 
cam shaft 52 makes only one-half a revolution 
for each rotation of the cam shaft (69), while 
thCse cans 489 which are positioned as shown in 
Fig. 43 close their switches 467 during this cycle. 

- is iSC: 
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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 280, 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 notion 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 nove 
ment of the bars 229 has been initiated, thereby 
enabling sufficient time for the pawls as 393 to 
be actuated in the event a type wheel 364 con 
trolled thereby is to be held in its Zero position, 
as explained hereinabOWe. 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 59, 
that are operatively interconnected With the Soie 
noids 398 controlling these type wheels, these iii 
terconnections being effected by the Selective Con 
trol means including the Switches 458 and 46, 
Fig. 6, in such a manner that the type wheels 
364 are positioned to print the bottom line of 
variable data W upon the sheet as S, Fig. 61, by 
the time the bails 280 and 384 cease their nove 
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 57 f, 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 20, Figs. 48 and 56, is lowered to 
bring the sensing pins 22 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 35. It Will be noted in this connection 
that although the operation of the detector 20 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 3, Fig. 57, on the camshaft 46 of 
the machine, and is operated as shown in Figs. 57, 
63 and 64, only during the first cycle of opera 
tion of the Wariable 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 47G on the 
can shaft 46. The cam 47G serves to close a 
switch 47F that extends circuit to a solenoid 
620A, such solenoid serving to cause operation 
of the pump that operates the platen P through 
its printing cycle. The cam f47G has two lobes 
as shown in Fig. 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 500, 
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The Bowden cables 35, upon being selectively 

actuated by the sensing pins 22, operate their 
respective switches as 32, 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 discrepancy in the account numberS, at least 
one of these relays remains deemergized 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 74 and deenergizing this 
relay and the timing Solenoid 20, FigS. 57 and 2, 
and causing the timing can shaft 46 to cease 
rotating at the end of the current cycle of rota 
tion of the drum 44 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 can 
47-B, Fig. 57, is no longer in rotation, and 
hence is not effective to energize the Clutch Sole 
noid 74 that operates the can shaft 60. How 
ever, in the event the account numbers match, 
which is the normal and intended condition, the 
stop relay 354 does not energize When the timing 
switch 333A is closed and, therefore, the timing 
cam shaft 46, 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 cycle, the pin 44 on the drive 
lever 38, Figs. 22 and 23, engages and rocks the 
bell crank 42, 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 noved 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 W is effected upon the sheet S, 
the platens 36 being actuated to make this im 
pression from the type wheels 364 shortly after 
the pin 44 on the lever 378, Fig. 22, has en 
gaged and rocked the lever 468 to release the 
platen arms 367 to the action of the Springs 30. 
The tie rod 545, Figs. 22 and 24, is lowered to 
enable the Springs 553 to Snap the type bars 53 
down Wardly and make an impression upon the 
proof web 50-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 36 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 50-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 tinning switch 4:3 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 333 and 
384 commence to restore the sensing bai's 223 and 
type wheels 384 toward their zero positions. How 
ever, prior to the commencement of such restor 
ing movement, the rockers $39, Figs. 26 to 36, in 
clusive, of the accumulator mechanism will have 
been SWung to raise the accumulator pinions 59: 
into meshing engagement with the slides 5 coin. 
nected with the type wheels 384 which were 
instrumental in printing the total kilowatt-hours 
and net bill. Hence, as the bail. 334 restores the 
type wheels 362, type bars 543 and slides 5; to 
Ward their zero positions, the slides 5 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 320° 
in the Cycle, at which time it strikes the stop pins 
390, Figs. 5, 22 and 23, as the type wheels 364 and 
their connected type bai's 543 and slides 57 ar 
rive at their normal zero positions. It will ba 
noted in Fig. 63 that the accumulating period coy 
ers the entire interval in which the type wheels 
are restored, it being understood that the taxi. 
mum anoi1.ht of Such restoring movement has 
been represented on the chart and that a lesses 
novement may occur in many instances where the 
type wheels were positioned to print, digits of a 
numerical value lower than the maximurn waite. 
During this accumulating period, those carry 
Segments 65 which are to effect carry. Over ey 
tries are tripped and thus conditioned to subse 
quently effect the carry entries. 

Because of the lost motion connection between 
the drive levers 373 and bail 334, Fig. 22, the bail 
288 which restores the sensing bars 228 noves a 
short time after the bail 383 has come to rest, to 
thereby establish the necessary clearance between 
these parts. the timing switches 332A and 332 
are opened in the order nanned, and the detector 
f2 and sensing brushes 23 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 45 which controls the switches 
458, Figs. 6 and 59, is shifted from its upper to 
its lower positioŽn as the can shaft, 52 approaches 
the end of its first half of a revolution, which is 
equivalent to the first cycle of the can shaft, S6), 
and the switches 53 and É69, controlled by the 
bar 452 and cams 367 on the cam shaft, 452, are 
conditioined for subsequently interconnecting the 
Sensing bars 229 with the type wheel Solenoids E. S. 

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 36 transversely of the guide 
Way G to thereby bring the sheet S into alignment, 
with the guideway G' and enable tie platens 3G 
to Subsequently print the upper ine of variable 
data. Wupon the sheet S. 
As the final step in the first cycle of operation, 

the carry segments 625 which were tripped during 
the entry-effecting operation, are operated to 
effect carry-over entries on the accumulator pin 
ions 59, as explained herein above in connectiory 
With Figs. 35 and 36. Restoration of these carry 
Segrinents is not, effected Until the next Suise 
quent actuation of the rockers 539, as shown in 
Fig. 31, during a succeeding entry-effecting or 
total-taking operation. In the tining chart, 
Fig. 63, the carry entry operation is represented 
as taking place within the last 10° of the firs 
Cycle, this being the interval in which the seg 

s 

5 
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ments are rocked by their springs 627 as shown ini 
Fig. 36. 
At the conclusion of the complete rotation of 

the can shaft 6, the clutch for this shaft is 
disengaged and the shaft remains stationary until 
another lobe on the timing can A-B, Fig. 57, 
engages and closes the Switch 39 to energize the 
clutch solenoid 4, thereupon initiating the sec 
Orld Cycle of Operation, which will now be de 
Scribed. 

Second cycle 

At the commencement of this cycle, the pin 
bar 35 is in its lower position to separate the 
middle contacts of the switches 58 from the up 
per contacts of these switches and engage them 
With the lower contacts of these switches. More 
over, those switches 45 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 334 to effect printing of the 
upper of Variable data W on the sheet S under 
control of the card C. The general operation of 
the timing switch 45, roller 259, bail 288, bail 334, 
lock pawls 22 and platens 38 is the same as has 
been described hereinabove in connection with 
the first cycle of operation. However, in the sec 
Ond cycle the type bars 583 are prevented from 
In&king any impression upon the proof web 
3-W, and the proof web feed is disabled. 
The Sensing brushes 23 are lowered into co 

operation with the card C concurrently with the 
lowering of the sensing bars 239 into their oper 
ative positions, but the sensing brushes 23 are 
ineffective during this second cycle inasmuch as 
the detector 28, Fig. 56, remains in its upper 
in Opel'&tive position throughout this cycle and 
the tinning switches 332 and 332A remain open. 

life 

The accumulator mechanism is disabled due to 
asses the rockers 599 having been uncoupled from the 

lever 699, Fig. 26, when the line shifter mechanism 
is Operated to effect the shift to the upper line 
of data. Heince, no entries are effected into the 
accumulator during the second cycle. 
When the Se?sing ba)'s 223 have ceased their 

Sensing novenent and have been raised by the 
roller 3 pregairatory to being restored by the 
bail 233, the card stop finger 333 is raised to en 
able the card C to be fed away from sensing po 
Sition and discharged into the collector N, Fig. 1. 
The card picker it, prior to the time the finger 
33 was raised, had been inoving rearwardly or 

to the left, as viewed in Fig. 15, of the magazine 
K, but When the first card starts to advance away 
frcin sensing position to be discharged, the pick 
C7' i? usines the card C froin the bottom of the 
Stack toward Sensing position, and this card is 
eig2ged by the roller 23 and is advanced toward 
the finger 223, this finger being lowered to arrest 
the card C at the appropriate time in the cycle. 
After the platens 36 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 Stog finger £8, Fig. 2, is raised and the first 
sheet S is 8-gvanced into the guideway G' and is 
fed into printing position beneath the paten P, 
being arrested in Such position by the stop finger 
45. Such operation corresponds to the opera 
tion of the stop fingers as 9 by the can shaft 
i85 in any aforesaid Patent No. 2,296,277. 
The line shifter inechanish is operated toward 

the close of the second cycle to restore the sheet, 
guide Strips 366 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 49 is operated 
under control of the cam shaft 48 which is 
geared to the timing cam shaft 46, 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 36, the fin 
ger f49 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 so 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 foll 
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 
er line of data W upon the sheet S, this being foll 
lowed by a second cycle similar to that illustrated 
in Fig. 64 for printing the upper line of such 
data. The total kilowatt hours, net bill, district 
and ledger numbers are printed upon the proof 
web 50-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 ill 
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 station 
in the unit B in alignment 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 W on the sheet S-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 

90 
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-f 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, thereby to enable the second or upper 
line of variable data W 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 S-3 in Fig. 68. In this second cycle 
of operation of the unit B the sheet S-2 is ad 
vanced along the guideway G' so as to be posi 
tioned for formation of a Second or duplicate in 
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 Fig. 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 ? 50; 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 49, 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 
control device D is advanced from the magazine 

45 H into sensing position II beneath the detector 
20. Thereafter, as the lower line of variable 

data W 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 50, Fig. 2, is then raised 
by means that are similar in form and construc 
tion to the cam employed for operating the stop 
finger 19? 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 5ta, and when the upper 
line of data W is being printed upon the second 

60 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 S. There 
after, the stop finger 5a is raised to enable the 
first sheet S to be fed to the form printing unit 

65 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 49, 59 and 5 ea is illustrated in the 
timing charts of Figs. 63 and 64. After the du 

0 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 can shaft 

75 46 following the first revolution thereof, a com 
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plete printed sheet such as the bill S, Fig. 61, is 
produced by the machine. 
The printing and Cotroi devices and cards 

C, aS has been mentioned hereirabove, aire ad 
Vanced concurrently fron their Tespective inaga 
Zines to positions. Whereat Seising operations aire 
performed thereupon for tile purpose of collinga'- 
ing the account nuYnbei's represented in the cards 
and printing and control devices. The sheets S 
are, Of COUrse, Cut froin the Web W and advanced 
to printing position in the unit S in lined rela 
tion to the operation of the card feed nearns and 
the printing device feed neans, and the timing 
Cf. Such. SheetS, as well as the sensing operations 
and the Operations of the piaten and the unit 
B is illustrated in the timing charts of Figs. 63 
and 64. The number conparison operation is al 
WayS perfoiled in the first cycle of each variabie 
data printing operation of the appalai is 3 and 
if a discrepancy should be detected, the machine 
is thrown out of autoiatic operation upon con 
pletion of this first cycle, at which time the sheet 
S. disposed beneath the piateins 33 Wiil have re 
ceived Cnly the botto in line of variable data, W. 
Then in order to print the upper line on the sheet, 
S, the machine will have to be manually operated. 
The sheet is then renoved and the correct ad. 
dress is added at some other convenient time, it 
being then necessary to make the proper re-ar. 
railgement of the printing and control devices 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 control device, 
aS might have caused the non-matching cordi 
tion. 

if at any time it should be desired to interrupt, 
automatic Operation of the machine before the 
rulin of Cards and printing and control devices has 
been completed, the shell 733 of the switch SS, 
FigS. 2 and 57, is depressed to separate the con 
tacts 788 and 739 and thereby break the holding 
circuit for the relay 3. This relay thereupon 
deemergizes and opens the contact its to deen 
ergize the Solenoid 729 and thus interrupt auto 
natic Operation. 

Total taking cycle 

This operation is conveniently performed at 
the completion of a run of cards and printing 
and control devices or at any other time when 
Ornal Operation of the nachine has been sus 

pended. AS explained hereirabove, under the 
heading "total taking' the first step in this og 
eration is to depress the key SEA, Figs. 1, 4, arid 
57, to energize the solenoid S3 , Figs. 5 and 6, and 
thereby condition the machine for a total taking 
Operation. As an incident to the operation of 
the Solenoid SE, the sleeve 2 is shifted along 
the can shaft 6 to disengage the gear 2 is from 
the gear 2.5. Hence, the shaft 2:24 remains sta 
tionary, causing the camshaft 452 to remain sta 
tionary. Tining Switches is 5,332 and 332A, con 
trolled by the cans #56, 333 and 3.23A, mounted 
On the shaft 32, therefore remain open through 
Out the total taking cycle and isence tile number 
Comparison circuits, Fig. 58, and the selective 
Control circuits, Fig. 59, are rendered in O38ia 
tive. The line shifter mechanism, being coin 
trolled from the shaft 24, is likewise disabed. 
The airn 68, Figs. 3 and 6, on the rock shaft is 
Controlled by the Solenoid 36 is lowered into C 
Sition to prevent operation of the ever 233, 
8 and 37, thereby causing the roles. 253 and 
to maintain the sensing bars 329 and brushes 

Fig S. 
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in their raised positions as shown in FigS. 8 
and 19. 

Thereafter the key 35, Figs. 7, 14 aid 57, is dia 
preSSed to close the SWitch 63 and e1ergizes the 
clutch Solenoid 3, Fig. 5, and thereby send the 
Cain shaft $3 through a cycle of rotation. The 
Cain 655, Fig. 28, acts through the interlinediate 
inechanisin to SWing the rocker & 39 of the accu 
imulator Enechainism and raise the accumulato' 
pinions 59 into engagement, with the racks i 
On the Slides in the total kilowatt-hour aid 
Inet bill groups (the sides 5 S in the district, and 
ledger in Inbei groups being held aid locked by 
the pawl 6:35, Fig. 22) prior to the initiation of 
noVelent Ci the hails. 386, as slow in 

iig. 65, the operation of the bails 33, 8id 3: 
being the Sane as shown in Fig. 33. he slides 
SE are thereafter yieldingly urged to the left 
viewed in Fig. 22 until the accumulator pinions 
reach their Zero position S, thereigy positioning the 
type wheels 332 to print the total that has thus 
been read out from the accumulator. Before the 
&CCUIAltiator pinions are disengaged from the 
Slides i , the Gulti-contact relay 333, Fig. 59, is 
einergized upon closure of the SWitch 33, Fig. 37, 
by the drive ever 283 toward the competion of 
incVennett of the bail S84. ihe stop paw is 393 are 
thereupon engaged with the teeth 38; of the type 
Wheels 354, Fig. 22, to lock these type Wheels in 
the Ositions in which they have been selectively 
adjusted, and the accumulator pinions 59 are 
Subsequently lowered out of engagenient With tie 
Slides S. 

Type bai's 533 are operated to print the totals 
of the kilowatt-hours and net bill amounts read 
Out from the accumulator onto the proof Web 
i-W in the interval while the bail 38: is at 

rest. Thereafter, the type bars 543 are restored, 
the proof Web is fed another step, and the bails 
288 and 364 restore the sensing bars and type 
Wheels, the paWls 393 being released upon res 
toration of the type wheels, as aforesaid. As 
the final Operation in the total taking cycle, the 
latching iever 664, Figs. 3 and 37, is actuated to 
release the slide bar 663, Figs. 5 and 9, thereby 
Conditioning the machine for normal operation 
in the manner explained hereinabove. 

SUMARY 

It Will be apparent from the foregoing descrip 
tion that I have provided a novel printing ap 
AparatuS Which is operaiole to print a plurality of 
SuperpOSed lines of variable data. Upon a bill 
sheet or the like, such as the bill S, Fig. 61, under 

5 control of a record card as C, Fig. 60, the in 
pressions of Such data, being effected in a line 
by-line nanner from a single row of type wheels 
a dapted to print one line at a time in each of a 
pilrality of Cycles of operation of the apparatus. 
The lineans which analyzes the record card is 
rendered effective a plurality of times corre 
S2Oilding to the number of lines of variable data, 
to be printed, and is operatively interconnected 
With the type Wheels in such a manner during 
each Card analyzing Operation that the data 
regreSented in Selected columns of the card 
are transcribed by selected of the type wheels 
onto the sheet, S. 
Thus, the arrangement of can-controlled 

SWitches shown in Figs. 6, 41 to 47, inclusive, and 
59, Operatively interconnects the Switches 3G 
conti'olled by the card sensing bars 229 with the 
Control Solenoids 333 for the type winees 383 in 
a different manner in each cycle 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 36 
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 control 
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 (95-549). 
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 
sets 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 agidi 
tional lines of variable data, if more than tWO 
lines are required, by merely utilizing a duplicar 
tion of the described apparatus. 
There has also been described means for coin 

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 conventionai 
stingle-hole notation in each card as C, Fig. 69, 
that is advanced to sensing position ConCUr 
rently with the advance of the printing and coil 
tol device D to its sensing position. In the 
event a non-matching condition arises, the Op 
eration of the printing machine is inter:lpted 
until the condition is rectified. In the present 
costruction, only the bottom line of variabie 
data W is printed upon the sheet S under these 
circumstances and the machine may their be 
manually operated to print the top line of data. 
W so that all of the data from the card as C is 
printed on the bill sheet. Thereafter, in any 
mainner desired, the proper address A and fori 
F may be printed on such sheet. 
A suitable accumulator has been provided for 

keeping a total of certain of the iterils of data. 
(in the present construction, the total kilowatt 
hours and net bill announts) printed upon the 
sheets S. Likewise, certain of the items (total 
kilowatt-hours, net bill amount and district 
ledger number) are printed upon a proof sheet 
concurrently with the printing of these iteiaS 
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, 1942, 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 Superposed 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 oilerative inter 
connections between the sensing means and the 
printing means, I contemplate the substitution of, 
say, electrical card analyzing devices (Such as the 
prushes 23 and associated parts disclosed here 
in for analyzing the account numbers 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 resorted 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 inly invention it is to be 
understood that it is capable of Variation and 
modification and I, therefore, do not Wish to be 
limited to the precise details set forth but de 
sire to avail 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 operable to print at 
least a portion of a record to be produced, means 
operatively interposed between said sensing men 
bers and said printing members and operable to 
place certain of said groups of printing members 
urder control of certain of said groups of Sens 
iing neithers and to render ineffective the other 
Cf 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 control means auto 
matically varying the operative interrelations be 
tween said groups of sensing and printing men 
hers aid determining which of the sensing and 
printing members are to be ineffective for dif 
ferent nachine operations. 

2. In a calculating and printing nascine, a Se 
lies of relatively displaceable type members, a bail 
mivable from an initial positioia to a final gC 
sition and thence back to its initial position, 'e- 
silient, neans interconnecting said type remierS 
individually with said bail and tending to main 
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tain said type nembers 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 said pawls to individually 
actuate the same to cooperate with the teeth 
in its type member, control means operable se 
lectively upon said individual actuating means to 
differentially set said type members, an accumu 
lator comprising 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 
ariest its type nienber at a time in the forward 
In OWeigent of Said bail indicative of the corre 
Sponding digit in Said numerical annount, where 
upon said bail is displaced relative to such type 
member against the action of said resilient means, 
means l'endered effective when said bail is in its 
final position to actuate all of said pawls into 
cooperation. With the teeth of said type men 
ber's and thereby enable said accumulator to be 
Withdrawn fron controlling relation with said 
type members without substantially 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 
lupon the particular 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 point 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, a recording member diffel 
entially adjustable to any of a number of posi 
tions to record a selected digit upon a record 
Sheet Or the like disposad for cooperation there 
with, other lineans operatively connected to said 
driving nea:3s and in parting movement to said 
recording member to successively adjust it away 
from an initial Zero position into positions where 
at it n.12-y record the digits 1 to 9 in unison with 
the relative displacement between said sensing 
naeniber and said record-bearing device, means 
Cont?'olled by Said sensing member and rendered 
Operative When said member encounters an in. 
diciurn at One of Said index point positions to 
reader 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 
inenber and Said device inay occur prior to the 
tirile the Zeiro index point position moves into 
cocperation with Said sensing member without 
producing displacement of said recording mem 
ber a Way from its Zero position. 

4. A machine for printing numerical data, de 
rived from a i'ecord card Ointo a bill sheet or the 
like, Such data, being represented in various co 
umns. On Said card by perforations each located 
in a numerically significant index point in a seg 
arate card column, comprising means affording a 
sensing station at Which a record card may be 
disposed, Sensing means at said sensing station 
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and including movable sensing membel's each 
adapted to detect, the presence of a perforation 
in a respective card column 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 suc 
cessively Senses the index points in its card col 
lumn 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, a plurality of movable 
printing members each carrying a series of nu 
inherical type characters respectively correspond 
ing to the various numerically significant index 
points in any of said coluinns on said card, yield 
iing neains for driving each of said printing nem 
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 pcsition to print on said sheet, to 
Ward a position 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 
being driven in Substantial synchronism with the 
advance of Said sensing members, a plurality of 
electrically operated devices one associated with 
each of Said printing members and operable to 
arrest Silch neinber against the action of its 
driving means in any selected one of the posi 
tioils in which it disposes a type character in 
printing position, and selective control means se 
lectively establishing and controlling electrical in 
terconnections between said switches and said 
electrically Operated devices in each operation of 
Said Sensing and printing members to determine 
which of Said Sensing members shall be 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 a certain one of said sensing 
member-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 Sensing and printing nembers 
to establish a predetermined pattern of intercon 
Ilections between said sensing member-controlled 
SWitches and said electrically operated devices, 
Such pattern of interconnections being varied for 
Successive operations. 

5. A niachine accCrding to clain 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 Operations to close at least 
Some of Said Still other switch ineans to arrest 
the aSSociated printing Inenbers 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 type members, 
means for actuating Said type members includ 
ing resilient means for individually urging the 
reSp2ctive typa Inenbei's in one direction and a 
restoring hail Inovable from an initial position 
to a final pOSition and thence through a restor 
ing in ovement back to its initial position, said 
resilient means tending to maintain said 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 men 
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 paWils 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 type 
member, until the relative displacement of such 
type member and the bail is taken up during the 
restoring movement of Said bail. 

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 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 a CrOSS 
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 a printing posi 
tion, 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 out of alignment in a 
transverse sense, an intermediate sheet guide 
way parallel to and disposed between said sta 
tionary sheet guideways and extending across 
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termediate sheet guideway for transverse shift 
ing movement from a first position wherein the 
intermediate 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 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 hearis Operable to form an impression. On 
such a sheet while the intermediate sheet guide 
Way is iocated in said first position, means Op 
erable in timed relation to Said impression means 
to shift said intermediate guideway to said second 
positioi, 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 a pair of 
spaced printing positions, a sheet guideway con 
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 a 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 Op 
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 

said printing position, means mounting said in- 75 and operable to sense a data-bearing card at Said 
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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 from one relationship to another 
at said station, governing means operable to op 
erate said sensing means and Said 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 printing station controlled 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, Ineans for passing a series of pi'inting 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 patih. 
through the machine in a step by step manner 
such that each data-bearing card comes to rest 
at a card-sensing station, a 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 Wariable piriting 
means for controlling the same and operable to 
Sense a 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 located at said Wariable data, 
printing station to shift the sheet laterally of said 
guideWay fron. One relationship to another at Said 
Station, governing means operable to Operate 
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 he sheet is the other 
treationship, 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 coop 
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 in pression means at said first 
In entioned printing station controlled by said 
governing means to make at least one impression 
from the related printing and control device onto 
Such sheet when the sheet is located at said first, 
In entioned printing station, 

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 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 type member's 
and Concurrently With the Setting of theil re 
lated number-printing type SegmentS, neans 
yieldingly urging said type members toward Said 
platen, a common latch for controlling Said type 
members, and a Zero SuppreSSing meainS Opera 
tively associated with said type members for con 
trolling printing movement thereof in accord 
ance With their numerical Setting. 

13. 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 Wari 
antly setting said type segments, a plurality of 
hammel's 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 
each having number printing type elements dis 
posed at points Spaced longitudinally of Such 
membel's, means mounting said members for dif 
ferential setting movement in dilections longi 
tudinally of said members and transversely of 
said platen and for printing movement to Wald 
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 and cooperating thereWith to af 
ford geared driving connections between the ill 
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 controlling Said type 
carrying members by said yielding means, and 
Zero suppressing means operatively associated 
with said type members for controlling printing 
novement thereof in accordance With their nu 
merical Setting. 

14. In a business machine that utilizes two 
Series of record bearing devices, one series being 
nade up of first devices having individual nul 
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 
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 
iing in a first group that also includes zero, the 
fifth indeX position when used alone being rep 
i?eSentative of another digit falling in a second 
g1'Cup 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, 
a plurality of governing relays having normally 
closed contacts included in parallel in the en 
ergizing 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, 3. 
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 Said 
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 have : 
ing normally closed contacts included in the in 
dividual circuit controlled 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 cil'-. 
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 bearing devices, One Series being 
made up of first devices having individual iden 
tifying digits 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 second devices having 
individual identifying digits represented thereon 
in a second Code having five index positions the 
irst four of which when used alone being ar 
l'anged to represent a different digit falling in a 
first group that also includes Zero, the fifth index 
position. When used alone being representative of 
another digit falling in a second group the other 
digits of which Second group are represented by 
Said fifth indeX position used in conbination. With 
One or the other of the first four index positions, 
and the absence of a designation in all five index 
3CSitions being representative of Zero, said devices 
in the two series being supposedly arranged in a 
predetermined order with respect to such desig 
nations, neans for feeding the two series of de 
vices in a timed step-by-step manner through 

2 5 

3 5 

() 

5 

the machine, the devices in each series being suc 
cessively advanced through respective sensing po 
sitions for that series, means for stopping said 
machine including an electrically operable stop 
pig device and a tinning 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 nonally closed contacts included in the en 
e'gizing 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 
in vable contacts nonnally 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 
Iect, 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, a Zero indicating circuit connected to said 
governing relay and including all of said nor 
inally closed third SWitches of Said switch units 
and 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 SWitches of each of Said Switch 
unitS SO as to constitute extensions of Said in 
dividual control circuits, a disabling relay having 
normally closed contacts included in the indi 
Widual circuit controlled by said first normally 
open SWitch of the fifth one of said Switch units, 
parallel 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 
pCSed 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 at 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. 

15. In a business machine, designation Com 
paring means comprising 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 
nuinerically significant conductors which are al 
located 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- : 
dividual circuits controlled by the respective first 
normally open SWitches of Said SWitch units and 
extended to the respective nowable contacts of 
the group Selecting relay, an energizing circuit 
for said group Selecting relay extended from the : 
second norinally 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 to the movable contact of the 
group selecting relay that is connected to the : 
first Switch of said fifth SWitch unit, other 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 3 
manifesting means for manifesting the result of 
a comparison and having normally closed con 
tacts included in the individual circuit controlled 
by said first normally open Switch of the fifth 
one of said Switch units, parallel energizing cir 
cuits for said disabling relay extended respec 
tively to the Second normally Open SWitches of 
the other foir SWitch units, means for Sensing 
a first numerical designation and operable to Se 
lect one of Said numerically significant conduc 
tog's in accordance With a Sensed first designa 
tion, and means for sensing a Second numerical 
designation and 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 a 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 stationally 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 intel'mediate sheet guideway is 
iOcated 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 
Cooperation. 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 p0Sition and through a second 
Sensing Operation While said intermediate sheet 
guideway is located in said second position, elec 
tirical 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 conti'olled 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 
alry guideways when said intermediate guideway 
is located in its second position. 
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