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¢ Claims.
1

This invention relates to improvements in
printing machines and has partrcu]ar reference
to a machine wherein a plurahty of printing
heads are each utilized for printing different
characters.

Printing units are known wherein a multiplic-
ity of printing elemerits-in the form of wires are
selectively operated by various means to -consti~
tute different characters. Also, ‘it has been com-~
mon practice to control the settlng of type bars
of statistical record card machines to print al-
phabetic characters, represented in a card by a
combinational code consisting of zonal and nu~
merical des1gnat10ns usually in the form of per-
forations located at index point pos1t1ons in said
card, by success1vely gensing sald designations
at two separated card analyzmg statmns Fur-
ther, in machines known as alphabetrc inter=-
preters, Wherem cards are punched with nu-
merical des1gnat1ons and also with an alpha-
betic combmatronal code and wherein said des-
ignations in both instances are mterpreted and
the characters represented thereby are printed
on said cards, it has beén proposed to employ a
single card analyzmg statmn past which each
card is fed at dlfferent speeds, one for the an=
alysis of only the numerical designations and
the other for the mterpretatmn of the combi=
national code.

In accordance with one feature of the present
invention, the ¢ontro] of a unit utilized to print
both numerical and alphabetm characters is ac-
coriiplished by means of a single card analyzmg
station past whlch each card is fed at a uniform
rate of speed and at which the numerical and
alphabetic designations are successively analyzed
to control said unit.

Another feature of the mventlon re51des in
forming a print unit of a plurality of prmtmg
elements selectable in various combmatmns each
capable of printing a dlfferent character, and
in controllmg the 0perat1on of a - selected com-

bination of said elements from a single record

analyzing station af. which zonal and numeri-

cal designations identifying alphabetic charae- -

ters are successively sensed.

According to still another feature, a plurality
of print units, each consisting of a multiplicity
of selectively operable printing elements, are ar-
ranged in groups to effect simultaneous multi-
line printing on a .single impression-réceiving
surface each time the zonal and numerical des-
jgnations of & .combinational code in 'a record
are successively sensed-at'a single analyzing sta-
tion,
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The dbove and other features will appear more

‘clearly from the following detailed -description

when ‘taken in connectlon ‘with the accompany-
ing drawxngs but 1t is to be expressly understood
that said drawmgs are employed merely to fa-
cilitate the description of the invention as a
whole and not to deﬁne the limits thereof, ref-
erence be1ng had to the appended claims for this
purpose.
In the drawings:
Figs. 1 and 2, when combmed illystrate, di-
agrammatwally, the clrcults involved in the con-
trol of one of the prmting heads of the machine;
F1g 3is a dlagrammatrc view of one of the
prmtmg heads,
Fig, 4 is a view showing the type of charac-

‘ter ‘adapted 'to be printed by said head;

Fig. 5is a view of a record card Whlch may be

'employed in the operatlon of the machine and

showing thereon the code for recording alpha-
betical and numencal characters;

Pig. 6 is a fragmentary vertical longitudinal
section of a portion of the machine illustrating
a card feeding and analyzing mechanism which
may be employed

F1g 7 is a similar vlew of a mechanism for
feedmg envelopes, cards, or the like to the print-
ing mechanism Whlch operates to prmt analyzed
data on the impregsion receivmg surface;

F1g 8 is a partial- e]evatron of the pnntmg sec~
tion of the machme and associated parts;

F'lg 91is a bcttom plan’ view of the printing

‘ sectlon,

Fig. 10 is an enlarged fragmentary elevation
of one of the printing ‘units employed in said
section and showing one of the printing heads;

Fig. 11 is a sectlon on the line |iI-—I1 of Fig.
10;

Fig. 12 is an elevation of one of the panels

‘upon Wh1ch are mounted the operatmg mem-

bers fora group of prmtmg heads; and

Fig. 13 is a fragmentary edge elevatlon of said
panel and the operating members thereon

The mventmn is allustrated in 1ts apphcatlon
to an addressing machme wherem record cards
punched in accordance with any predetermmed
code may be | zed to control in a single.-op~-
eratmn the si taneous printing of a plurality
of lines of ‘complete characters constituting an
address, but it will be understood that a contin-
uous tape or other smtable control means may
be employed and that data other than addresses
may be prlnted w1thout departlng from the spirit

‘or scope of the invention

In cafrylng ‘oit the fundamental pr1nc1ple of
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simultaneous multi-line printing, the invention
provides a print section generally indicated at
40 (Figs. 7 and 9) which comprises a multiplic~
ity of banks or rows of printing devices or heads
with each bank being representative of a line
of printing, there being three of such banks 41,
42 and 43 shown for purposes of illustration.
The number of these banks and of the heads
44 in each of them may be varied at will since
this merely involves a duplication of parts. The
detailed construction and assembly of the print-
ing heads and associated parts will be fully de-
scribed hereinafter but, for purposes of the de-
scription to immediately follow, it is desired %o

explain that each of these heads 44 comprises, 1:

as diagrammatically illustrated in Fig. 3 and
structurally shown in Figs. 10 and 11, thirty-
five tubes 45 arranged in a rectangle and through
each of which extends a printing element 46 in
the form of a Bowden wire adapted to be pro-
jected from its normal position of Fig. 11 to
form, by such projection, one portion of a char-
acter such as a numeral or a letter of the al-
phabet so that when a plurality of wires in the

various heads 44 are selected and then simulta- ¢

neously operatesd, in a manner to presently ap-
pear, they will combine to form the desired com-
plete characters. Thus, as diagrammatically il-
lustrated in Figs. 2, 3 and 4, the selection of
wires 46 indicated in Fig. 3 by the numerals 2,
3,4,6, 10, {1, 15, 16, {7, 18, 19, 23, 214, 25, 26, 39,
31 and 35 will form the letter A of IFig. 4 and,
as indicated in Fig. 2, the letter B can be formed
in any one of the various heads 44 by the selection
of the wires 45 in said head designated by the
numerals applied to the various contacts of the
relay marked B. In the same manner, the re-
maining letters of the alphabet and the numer-
als 1 to 9 may be formed in any of the printing

heads by the proper selection and operation of

the wires 48 which, combined, constitute the de-
sired characters to be printed thereby.

The circuit of Figs. 1 and 2 is individual to one
printing head 42 and, in the specific application
herein illustrated, to one column of a card &7
which is of a type well known in the tabulating
art. Fig. 5 shows one of these cards punched with
an alphabetical and numerical code which may
be employed for recording an address or other
data, and wherein twelve digital positions or in-
dex points are provided for each cclumn cor-
responding to the letters of the alphabet, with tha
zoning peoints 12, 11 and ¢ being first to be sensed
and being assigned, respectively, to the groups of
letters A to I, J to R and S to Z, and with each
letter having further assigned thereto in its col~
umn one of the other digital index points 1 t¢ 9
so that two points are utilized for the interpreta-
tion of each letter of the alphabet, as dis-
tinguished from the single index point for each
of the numerals 1 to 9. In this code, and through-
out the circuit, the character formation of the let-
ter and the digit 0 are the same.

In said circuit, there is provided, for each col-
umn of the card 47 to be analyzed, a group of de-
coding and storing relays generally indicated at
48 and confrolled by a distributor 49 having a con-
tinuously rotating wiper §8, operating in syn-
chronism with similar wipers in 2ll the circuits, to
successively engage with individual terminals of
the relays of said group to energize said relays
when the analyzing brush §{ individual to a card
column makes contact with a conducting segment
52 of a common conducting roller through per-
forations in said column as the card 41 passes be-
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neath the brush. Operatively associated with the
group of relays £3 is g set of thirty-five selectable
character-identifying relays arranzed in four
groups 83, 54, 85 and 5% representing the letters
of the alphabet and the digits 1 to 9. As shown
in Pig. 2, each relay of the various groups is pro-
vided with a series of contacts 57 which combine,
when the relay is energized immediately following
the complete analysis of the card 47, to establish
circuits for the energization of certzain of the
thirty-five solenoids of the group 58 all of which
are asscciated with the single printing head 44,
and those that are energized being individual to
the correspondingly numbered contacts 57 of said
relay. Each solenoid 2 controls one of the print-
ing elements cr wires 46 to impel the same out-
wardly of the tube 45 in whieh it is mounted and
this cperation is so rapid as to be simultaneous,
thus enabling the printing surface to be moved
uninterruniedly past the printing section 40 while
the character formed by the energized group of
solenoids and their wires is being printed or other-
wise impressed upon said surface. The circuits
individual to all the remaining heads operate in
the same general manner as described so that all
the selected groups of solenoids in the various cir-
cuits are simulfaneously energizea at the con-
clusion of the card analysis and the complete
record punechied in said card will be simultaneously
printed by the three banks 41, 42 and 43 of the
vrinting section 40.

With the card 47 in the position of Fig. 1 and
traveling in the direction of the arrow, the brush
§! over the first column is about to enter the #12
zoning hole therein and the conducting segment
of the control commutator 59 for the relays 48 has
engagead its wiper 50 so that when said brush 5l
makes conitact with the conducting element 52
threough the perforation in the card, an energizing
circuit for the zoning relay 12 of group 48 is estab-
lished from the line conductor §1 through the
brush 5t and segment 52, the brush 62, contacts
63 closed by the card lever 64 when a card is in
sensing position, wiper 50 then engaged with ter-
minal #12 of the distributor 49, winding of said
relay, and thence through the cemmutator 59 to
the other line conductor 65. The commutator
segments for all the other circuits associated with
the remaining columns of the card operate in
synchronism with the one illustrated. Relay 12
of group 48 cnergizes and locks up through its
front contact 12a¢ for the duration of the engage-
ment of the wiver 4 with the conducting segment
of the commutator 33, and energization of said
relay also opens its hack contact {2b and closes
its front contact i2c. Opening of the back con-
tact 125 disconnects the line conductor §5 from
the group of character relays 5S, and closure of
the front contact {2¢ connects the relay group 53
to said conductor, thereby predetermining the
selection and energization of one of the relays in
the latter group. The first column brush 51 nexi
encounters the #1 hole in the card 41 which, to-
gether with the #12 hole in the code illustrated,
identifies the letter A. When said #1 hole is
sensed, relay 1 of group 48 energizes in a circuit
extending through wiper 50 now engaged with
terminal #1 of the distributor, and is locked up
through its front contact {a. Closure of the front
contact 1D located adjacent the A relay 53 pre-
pares a circuit for the energization of said relay
when the conducting segment of commutator 68,
which segment is similarly positioned on the com-
mutators in all the circuits, engages its wiper 67
which occurs at the conclusion of the complete
analysis of the card 47 and just before the con-
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ducting segment of commutator 58 disengages
from its wiper 60. During the next card sensing
and printing cycle in which the brushes of all the
commutators 66 are on the non-conducting seg-
ments thereof, the surface being printed will be
moved a distance one line space in excess of the
combined height of the spaced rows of print heads
41, 42 and 43 so that at the next printing opera-
tion in said cycle the three lines of printing will
be properly spaced from the previously printed
lines. The circuit for energizing the relay 53 for
forming the letter B is prepared in the same man-
ner by the brush 51, associated with the second
card eolumn, successively sensing the #12 ahd #2
holes in the card, and-all the rémaining letters of
the alphabet are similarly prepared for printing
by the individual relays of groups 53, 54 and 56
under control of the diffetent zohifig relays 12, 11
and 0 in combination Wwith the cther relays of
group £8. It will be noted that with respect to
group 55, the relay 1 of group 48 has no front con-
tact similar to the cohtaet 10 since there isno 0, 1
combination in the code employed, and it will be
further seen regarding said group that the front
contact 8z of the zohing relgy 0 is in series with
pack cointacts ic, 2e, ete. of the respective relays
1 to 9 of group 48. Said back contacts are pro-
vided for the alternate control of the relay in
group 54 representing the character 0 either as a
letter or a digit. It will be obseived that when
a brush 51 senses a 0 perforation in the card,
the front contact 8z of the relay 0 of group 48 will
be closed and this would normally result in the se-
lection of the relay group 55 which controls the

printing of letters 8 to Z, and such Tesult would
obtain if another hole were punched in the card
column being sensed. However if thé 0 per-
foration is the only cne in said colutiin, then
none of the series of back contacts lc, 2c, ete.
of the various relays 1 to § of group 48 would
be open, and since the front contact (fc of
relay [{ serving the group 53 is not closed at
this time, an energizing circuit is prepared for
the relay of group 54 representlng the character
0. 'This circuit, which is closed by commutator
6%, -extends from conductor 61 through said com-
mutator, winding of said 0 relay in group 54, con-
ductor 68, the back contacts le¢, 2¢, ete. of all re-
lIays 1 to 9, and thence through the front contact
0a to the line conductor 85. Thus, the analysis
of the single 0 hole in the card column will result
in the printing of the digit 0. From the foregoing,
it will now be obvious that if only an index point
representing one of the digits 110 9 is punched in
a column, no zoning relay will be énergized in
groub 48 and therefore all the back contacts 12b,

11 and 8L of said relay will remain closed to
thus prepare a circuit for one of the relays in
group §% depending upon which one of the relays
1 to 9 in group 48 is energized by the sensing of
a corresponding ‘hcle in the card41.

Referring now to Fig. 2, it will be apparent that
when the wiper 7 of commutator 65 of each of
the control circuits engages its conducting seg-
ment, ail of the individual circuits which have
been prepared for the relays in groups 53 to 56
of said vatious control circuits will be closed si-
miltaneocusly and said relays will thereupon be
energized to establish energizing circuits for the
respective groups of solenoids assigned to -said
relays. Imimedistely after such energization, the
Wwiper 68 of the commutator 59 diseéngages from
its corducting seorhent to opeh the locking: eir-
‘ctifts Tor the relay grotip 48 of éach control circuit
and when the wipers 67 of “the commiitdators 68

10

15

20

25

30

55

60

'65

70

(]

6

in the. varlotis control circuits disengage from
their conducting segments the enetgizing circuits
of the relay groups 53 to 56 in each c1rcu1t dre
also opened to release said relays in préparation
for the next card analysis. For examplé, when
the relay which controls the printing of the lettér
A is energized in the circuit déscribéd therefor,
its various numbered contacts are closed and cit-
cuits are estabhshed for energiz’mg solehdlds‘ in
bered. A description of one of these circuits w111
be sufficient for an understanding of the rahfier
in which all of the solehoids are energizéd. = This,
upon energization of said relay, a circuit is estab-
lished for the #2 solenoid extending from thé line
conductor 6ia connected to the same source of
current as the conductor 61, through the wind-
ing of the #2 solenoid, the common bus 69,
the conductor 10, the #2 contact of said relay,
the commeon conductor 11, and thence over the
line conductor 65a. 'I‘hroucrh the other contacts
57 of the relay, the remaining solenoids of the
group controlled therehy are similarly energized
over obvious circuits to effect the simultaneous
operation of the printing elements or wires 46
connected to said solenoids so that said wires will
combine to print the letter A on a suitable sur-
face. All of the remaining alphabetical and nu-
merical relays in the various groups 53 to 58 as-
sociated with each of the printing heads are en-
ergized simultaneously with the relay just de-
scribed by the pulse which is transmitted through
the circuit by the commutator 66, thus resulting
in the simultaneous operation of all the selscted
printing heads in the three banks 44,42 and 43.

From the foregoing deseription, it wiil now be
obvious that during a single cycle of operation of
the machine, which begins with the feed of one
card under the brushes 51 and concludes when
the conducting segments of the commutators 65
of the various print head circuits disengage from
their respective brushes 67, the card is deceded
and the information read therefrom is caused to
be printed at the various print heads 84 before
the start of the analysis of the next succeeding
card.

As an example of a structural arrangement by
which the invention may be carried into effect.
reference is had to Figs. 6 to 13. When employ-
ing punched cards 47 in the transmxssmn of data,
the same may be stacked in a feed magazme T2
(Fig. 6) from which they are fed at a-uniform rate
of speed by a conventional reciprocating picker
mechanism 73 in a manner well known .in the
tabulating art. As the cards successively leave
the magazine, they are fed between the sets of
feed rollers 74 which are continuously driven.at
a constant speed by any suitable means so that
the cards will be analyzed in flight by the sens-
ing brushes 5{ each individual to a card column,
and from said feed roller 14 the -cards are dis-
charged into a pocket 15.

Any impression receiving surface, such-as an
envelope, card, sheet or the like is-adapted to be
fed to the printing section 49 in timed relation
to the sensing of the cards 47 so that said surfaee
Wwill be in printing position at the instant that
the commutator 66 becomes effective to instani-
taneously energize the various selected groups:of
solenoids . individual to .the different printing
heads in the banks 41, 42 and -43. As shownin
Fig. 7, a magazine 76 may receive a stack of en-

"velopes 17 or the like which are fed therefrom-by
-the picker mechamsm T8 similar to.the mechanism

13 and operable in synchronism-therewith-by any
‘Known means (not shown). 'The envelopes are
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fed from the magazine 76 to the guide 79, then
along the latter by constantly driven pairs of feed
rollers 80, and thence between two additional
pairs of rollers 81 on opposite sides of the printing
section 49 and beneath an inking ribbon 82 guid-
ed by the upper rollers of the latter pairs as it is
fed from the reel 83 by any suitable mechanism.
As the envelope reaches its printing position be-
neath the banks of printing heads, the selected
solenoids are simultaneously operated to cause
their Bowden wires 46 to impress, through the
ribbon 82, the various preselected characters in
each bank and thereby simultaneously print a
plurality of lines equal to the number of banks
in the printing section.

Figs. 8 to 11 illustrate the construction and as-
sembly of the printing heads which are divided
into groups of three with each group mounted in
an elongated supporting unit 84 and uniformly
spaced therein by blocks 85 so as to constitute
the three banks or rows 4! to 43 when the units
are individually positioned in their supporiing
frame. IBach unit is provided with a pin §5 at its
closed end adapted to engage in & noteh &7 in the
end plate 88 of said supporting frame. Secured
to the extremities of said plate are the brackets
89 and 50 and to the latter there is pivoted the
lock bar 81 shown open in Fig, 8 and having a
flange 92 adapted to engage the shouldered filler
blocks 83 (Figs. 7 and 9) disposed in the units 84,
when said bar is swung closed and locked to the
bracket 89, thereby to suppert and retain the
units 84 and their printing heads in proper posi-
tion. Each of the blocks 82 has welded or other-
wise affixed thereto a mounting plate 94 (Figs. 7
and 8) and this series of plates is supported in
position by a frame consisting of two end mem-
bers or plates 95 connected togather by tie rods 85
extending through said members and the lower
end of the main housing 91. Upper and lower
combs 98 are fastened to the members 85 and
receive the ends of the plates 94 to maintain the
same in spaced relation, and the iie rods $5 are
joined by braces 99. The frame members 85 are
supported above the print section 48 by angle
arms 109 secured at their lower ends to the
brackets 89 and 99 and previded with lugs {81
through which the tie rods 96 extend.

Associated with each of the mounting plates §4
is a panel i02 (Figs. 8 and 12) upon cpposite sides
of the insulated frame 183 of which are sup-
ported the solenoids 58 for three of the printing
heads 44. Each panel is connected to its mount-
ing plate by straps 184 made of resilient metal so
as to permit the panels to be adjusted and spaced
in upwardly diverging relation, as shown in Fig.
8. Flanges 105 (Fig. 12) carried by the main
housing 87 engage in notches 185 in the upber
portions of the side edges of the panel frames 163,
and pins 187 also carried by said housing adja-
cent the lower portions of the panels form stops
which maintain said panels in their diverging re-
lationship against the action of the resilient
straps (04.

Since twenty mounting plates 84 and sixty
printing heads 44 are shown, each panel 182 car-
ried by a plate §4 has mounted thereon three
sets of solenoids 58, one for each of the heads
44 disposed within one of the units 84. Thus, as
illustrated in Figs. 7, 12 and 13, two groups of
twenty-two and one group of eighteen solenoids
are mounted on one face of the side and top sec-
tions of the insulated frame 183 of the panel,
and on the opposite face of the side sections
thereof and associated with the two mentioned
groups are two other groups of thirteen solenoids
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each, while on the opposed face of said top sec-
tion there would be a group of seventeen sole-
noids to pair with the other group of eighteen on
said top section. Therefore, for the three print-
ing heads served by each panel, there are three
groups each consisting of thirty-five solenoids.
The various Bowden wires 46 leading from the
solenoids on the front face of the panel are ex-
tended downwardly beneath the retaining straps
108 and 109 secured to the panel 102 and asso-
ciated plate 94, respectively, and the wires from
the solenoids on the rear face of the panel are
extended through an aperture {10 in said panel
where they join the wires leading from the front
solenoids, and then 21l of the wires are connected
to their respective printing heads.

What is claimed is:

1. In a printing machine under control of rec~
ords wherein alphabetic characters are each iden-
tified by means of a combinational code consist-
ing of two selectively disposed designations one
of which is zonal and the other numerical, said
machine comprising a single analyzing station
having means thereat for successively sensing
both the zonal and numerical designations of said
code, means to feed records seriatim past said
sensing means, a print unit including a plurality
of printing elements each selectively operable in
combination with others to form any one of a
plurality of complete characters during a single
operaticn of said elements, character-identifying
electromagnetic devices each representing a dif-
ferent character and each controlling the opera-
tion of a different combination of printing ele-
ments, means responsive to the sensing of the
zonal and numerical designations of a record at
said single analyzing station for selecting the
eleciromagnetic device which identifies the char-
acter represented by said sensed designations,
means thereupcn operable to energize the se-
lected electromagnetic device, and means con-
trolled by the energization thereof for imparting
a single operation to the combination of print-
ing elements to print the complete character iden-
tified by said selected electromagnetic device,

2. In a printing machine under control of rec-
ords wherein aiphabetic characters are each iden-
tified by means of a combinational code consist-
ing of two selectively disposed desighations one
of which is zonal and the cther numeriecal, said
machine comprising a single analyzing station
having means thereat for sueccessively sensing
both the zonal and numerical designations of
said code, means to feed records seriatim past
said sensing means, g print unit including a plu-
rality of printing elements each selectively op-
erable in combination with others to form any
one of a plurality of complete characters dur-
ing a single operation of said elements, groups
of character-identifying electromagnetic devices
each representing a different character and each
controlling the operation of a different combina-
tion of printing elements, a plurality of decoding
relays, one for each zonal and numerical desig-
nation, energized by the sensing of designations
identifying the aiphabetic charaecter to be printed,
means controlled by the energization of two of
said relays to select a group of said electromag-
netic devices and a single device in the selected
group, and a plurality of other electiromagnetic
devices, one for each printing element of the
combination identified by a selected first named
electromagnetic device, controlled by the latter
device for operating the printing elements of sald
identified combination.
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3. In a printing machine under control of rec-
ords wherein alphabetic characters are each iden-
tified by means of a combinational code consist-
ing of two selectively disposed designations one
of which is zonal and the other numerical, said
machine comprising a single analyzing station
having means thereat for successively sensing
voth the zonal and numerical designations of said
code, means tc feed records seriatim past said
sensing means, a plurality of print heads each
comprising a multiplicity of printing elements
selectahble in various combinations to identify dif-
ferent characters, operating devices for each of
said printing elements activated, affer selection
of a combination thereof, to print the character
identified by the selected combination, a plurality
of character-identifying electromagnetic devices
for each print head arranged in groups with
each device assigned to one of the characters to
be printed by said head and each having a multi-
plicity of contacts each individual to one of said
operating devices, circuits connecting said con-
tacts with their associated operating devices to
activate the latter when said electromagnetic de-
vice is energized to close its contacts, means to
simultaneously energize selected electromagnetic
devices of ail said print heads, and a group of
decoding relays assigned to each print head and
controlled by said card analyzing means for se-
lecting one of the electromagnetic devices of said
head for energization, sald group including zon-
ing relays each having a contact connecting the
same to one of said groups of electromagnetic
devices and the remaining relays of said decod-
ing group having a plurality of contacts each
connecting an electromagnetic device of one of
said groups to said energizing means through one
of said zoning relay contacts.

4. In a printing machine under control of rec-
ords wherein alphabetic characters are each iden-
tified by means of a combinational code consist-
ing of two selectively disposed designations one
of which is zonal and the other numerical, said
machine comprising a single analyzing station
having means thereat for successively sensing
both the zonal and numerical designations of said
code, means to feed records seriatim past said
sensing means, a plurality of print heads each
comprising a multiplicity of printing elements se-~
lectable in varicus combinations to identify dif-
ferent characters, operating devices for each of
said printing elements activated, after selection
of a combination thereof, to print the character
identified by the selected combination, a plu-
rality of character-identifying electromagnetic
devices for each print head arranged in groups
with each device assigned to one of the charac-
ters to be printed by said head and each having
a multiplicity of contacts each individual to one
of said operating devices, circuit connections be-
tween said contacts and their associated operat-
ing devices to activate the latter when said elec-
tromagnetic device is energized to close its con-
tacts, means to simultaneously energize selected
electromagnetic devices of all said print heads,
and a group of decoding relays, one for each
index point position of a card, assigned to each
print head and controlled by said card analyzing
means for selecting one of the electromagnetic
devices of said head for energization, said group
including zoning relays each having a contact
connecting the same to one of said groups of
electromagnetic devices, the remaining relays of
said decoding group having a plurality of con-
tacts each connecting an electromagnetic device
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of one of said groups to said energizing means
thisugh one of said zoning relay contacts, said
zoning relays having other normally closed con-
tacts in series with the electromagnetic devices
of one of the groups thereof, and said remaining
relays of the decoding group having normally
closed contaets in series with an electromagnetic
device of another of said groups.

5. In a printing machine under control of rec-
ords wherein alphabetic characters are each
identified hy means of a combinational code con-
sisting of two selectively disposed designations
one of which is zonal and the other numerical,
said machine comprising a single analyzing sta-
tion having means thereat for successively sens-
ing both the zonal and numerical designations
of said code, means to feed records seriatim
past said sensing means at a uniform rate of
speed, and means controlled by the sensing of
both the zonal and numerical designations in
one record at said single analyzing station to
print the alphabetic characters identified by said
code before the next succeeding record being
fed to said station reaches a sensing position
thereat, said last named means comprising a plu-
rality of print units arranged to print a plu-
rality of lines of characters on a single impres-
sion-reeceiving surface simultaneously each said
unit comprising a plurality of printing elements
selectable in various combinations each capable
of printing a different one of said characters,
means controlied by said record sensing means
to select a combination of printing elements in
each of said print units, and means thereupon
operable to simultaneously actuate the selected
printing elements of all of said units to print
said plurality of lines.

6. In a printing machine under control of rec-
ords wherein alphabetic characters are each
identified by means of a combinational code
consisting of two selectively disposed designa-
tions one of which is zonal and the other nu-
merical, said machine comprising a single ana-
lyzing station having means thereat for succes-
sively sensing both the zonal and numerical
designations of said code, means to feed records
seriatim past said sensing means at a uniform
rate of speed, and means contrclled by the sens-
ing of both the zonal and nuinerical designa-
tions in one record at said analyzing station to
print the alphabetic characters identified by
said code before the next succeeding record be-
ing fed to said station reaches a sensing posi-
tion thereat, said last named means comprising
a plurality of print units arranged to print a
plurality of lines of characters on a single im-
pression-receiving surface simultaneously each
said print unit comprising a plurality of print-
ing elements selectable in various combinations
each capable of printing a different one of said
characters, an electromagnetic device individual
to each of said combinations of printing elements
in each print unit, circuits in each print unit
connected to the sensing means at the said ana-
lyzing station for selectively energizing an elec-
tromagnetic device in said unit in response to the
sensing of a combinational code at said station,
means to then energize the selected electro-
magnetic devices in all said print units simul-
taneously, and means controlled by the energiza-
tion of said electromagnetic devices to simul-
taneously operate the selected combinations of
printing elements in all said print units.

WILLIAM WOCKENFUSS.
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