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T

This inventioni® relates’ to printing machines
dhd particularly to printifig’ machines fof pro-
dircing business instriments from anid urider con-
trol of indhrldual printing’ and control devices
that are passed oneé by one through the machine:

In" the prodiction- of checks, bills™ and - like
Pisineéss’ instrumefits  that involve money
amotifits; it Hiss: beeén' found to be advantage-
ous  to utilize: individual prifitihg and’ control de-
vigés for' the printinig” of the’ changeable data
iricluded: ih the' sticcessive business instruments;
ahd siitee such printitig’ ahd control devices: may
beat coded représeritations of numerical amounts,
It is also’advantageous to utilize such coded data
represéntations  for controlling the printing of
mohey atounts’ onstich business instruments:
The 'ptinia¥y object: of the present invention is
to facilitate’ such’ use of printing and control
dévices in' the' production’ of- business' instru-
mients; arid a7 fiirther: and: related: object is- to
efiable” this: to be accomplished in such a- way
that: proof sheets may be' concurrently produced
showing the changeablé data’ and’ the money
ghiounts included in ‘such individual business in-
strumients:

Where individuat printing and control dev1ces
atre’ passéd through'a: machine for: the produc-
tioni'of business instruments; the: numerical . or
money amounts that are to:be produced in pnnt—

ed-form‘on-the individual:business- 1nstruments :

aT® ‘governed ‘by: the codéd- dats;: representations
included on such printing .and’ control: devices;
afd ‘& furthef: object  of the present invention
is'to- enable’such dats representations on- indi-
vidual printing’ and-control: devicesto_concur-
réntly’ govern -ahd set-up all of the printing and
other means” which are- to- produce, nhumerical
data’on-the individual sheets as‘well as on the
proof: sheets. .

PFurther and related obJects of- the present 1n-
vention are to enable punching-means and prmt-
ing-means- to-be- concurrently set up, and to
enable this to be _readily accomphshed from and
under control of data representations carn_ed by
individual printing devices. - More’ speclﬁeally,
it is an object of the presént’ 1nvent‘ to afford
& simple and positive interconnec ) (

ol suclr-a variable prlnter “and” punchlng mechs
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casion: be utihzed to take and’ control the' print-
ing! of totals wh1le the punchmg mechanism re-

Id printing machmes of'thé character to whlch
the present invention’ reldtes it i§’ desmable to
cause’ contintous’ opérationi’ of the maehitie
wherever’ p0551ble and to° th1s etid means have
been aﬁorded in’ prlor nmachities Wwheiehy a new
of prlntmg an dontrol dev1ces mlght be

5to be W1t cjlrawn from the collecﬁmg tray
contlnuo s"‘ operatlon of the machme

have ‘h wever, béen’ relatwely comphcated and
expensive, and a' fiirthér object” of* thaé' pl-esent
ifvention ® i§” to sxmphfy the" striicture  for’ aes
complishing this result.’ A7 related" obJect is st
ford resilient retammg meéans in" the’ collecting
tray for' acting upony the': pnntmg and’ cotitrol
dev1ces 't6 retain’‘the same:in upright - posmons
even though the' most’ advarniced of thesé prinﬁ-
mg and conhtrol’ dévices’ may beé manually ‘res
moved from- the tray, and a further’ obJect is' to
ehmlnate the necessity for the presénée of a fol-
lower in'a ‘collécting tray in' certain’ porticns of
the tray filling operations;

In prmtlng machlnes ‘of ‘tHe' aforesald charasz
ter, it is“quiteé cofmon to use'rollér platén strue=
tures Whereby a re5111ent platén roller is: ‘moved
atross’ the paper so as to’ press’ the same into
pnntmg cooperatioh” with ' the" printing means
of’ the' ‘printing and-control’ devVices; afd ‘aii’iny-
portant obJect of the présent” mventlon is" to
improve- such’ roller platen striieti'es)” Morsé
spec1ﬁcally, it is’ an ‘object of " the présent i+
véntioh “to”affofd a printing” machine in” which
a’rollér platen’” stiticture ‘attaing 1ts ‘printing: ¢os
operatmn with the pFinting” means of the’ prmt-
ing and- control’ dev1ces slmpIy through mioves
ment of‘the’ platéi in g horizontal’ plane ‘and
a relatéd object is to enable stich a rollér platen
structuré’ to attain the desired prmtmg coop-
eratiott ‘without “the" necessity: for imparting cup-
ward “or withd¥awing moveirients t6” the - platen
roller at the ehd: of its’ printingopsfation: -




2,656,108

3

Printing machines of the aforesaid character
are, of course, relatively complicated in their
structure and operation, particularly where se-
lector mechanisms are afforded for attaining
print-skip operation of the machine under con-
trol of identifying means on the individual print-
ing and control devices, and a further object of
the present invention is to enable such print-
ing machines to be constructed in major units
that may readily be moved into assembled re-
lationship. Other and related objects are to
enable major units of such a printing machine
to be connected together in such a way thab
drive or power connections between the indi-
vidual units are established as an incident to
the physical association of such units, and to
enable selective set-up arrangements involving
physical motion fransmitting means to be sim-
ilarly associated in the course of the connection
of such machine units.

In the operation of machines of the aforesaid

character where selector mechanism is employed,
the operation of such selector mechanism is to
prevent operation of mechanisims such as the
platen of the machine where a printing device
is to be skipped, and a further object of the
present invention is to simplify the attainment
of such controlling operations. More specifi-
cally, it is an object of the present invention
to afford a control clutch arrangement in such
printing machines whereby the clutch normally
tends to remain in its engaged and driving re-
lationship and wherein means are afforded for
disengaging such clutch for but a single cycle
in response to g simple control operation that
is rendered. effective upon the clutch control
mechanism. More specifically, it is an object of
the invention to afford a clutch mechanism
which may be readily disconnected by a simple
control operation that may be performed by elec-
trical means, and to afford means in association
with the clutch whereby in response to mechan-
ical movements of the other elements of the
machine the clutch may be quickly restored to
its connected relationship in proper timed re-
Jationship with respect to movements of other
elements of the machine.
. Where sheets are fed through a printing ma-
chine by means including a feed tape, it is cus-
tomary to employ skid rollers for maintaining the
sheets in the desired engagement with the feed
tape, and it is a further object of the present in-
vention to improve the mounting of such skid
roliers and to accomplish this in such a way that
the skid rollers of the printing machine are
readily shiftable as a unit from their normal op-
erating positions to out-of-the-way positions so
as to enable the sheet guideway to be readily
cleared when the need to do this arises.

Where numerical data representations are in-
cluded on printing and control devices and are
utilized to govern associated means in the ma-
chine such as a variable printer, it will be recog-
nized that a sensing operation performed at a
sensing station when no printing device is present
will normally cause a setting-up operation, be-
cause all of the sensing elements will become
effective, and under normal conditions this
obviously incorrect sensing operation would be
transmitted to the mechanism that is set up or
controlied in accordance with the sensing opera-
tion. It is, therefore, another and important
object of the present invention to render the
transmission of the results of such a sensing op-
eration dependent upon the presence or absence
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of a printing and control device at the sensing
station, and more specifically it is an object of
the present invention to sense the presence or
absence of a printing device at the sensing sta-
tion in each operation of the sensing raeans, and
to govern the controlling action of the numeri-
cal sensing means in accordance with the sensed
presence or absence of a printing and centrol de-
vice at the sensing station.

Tn printing machines of the aforesaid charac-
ter in which selector mechanism has been used,
it has been the usual practice to sense the identi-
fying means of the printing and control devices
in the cycle preceding the cycle in which the
printing operation is to take place, and where it
has been necessary to utilize such printing and
control device to perform more than one printing
operation, it has been necessary either to perform
all of such printing operations in the next ma-
chine cycle, or to afford storage mechanism
whereby to preserve the results of the selector op-
eration until the subsequent cycle in which the
additional impression is to be made from the
printing and control devices. In view of the
foregoing, it is a further object of the present in-
vention to enable the sensing operations in re-
spect to each printing device to be accomplished
in the same cycle in which the first printing op-
eration is to take place with respect to such
printing device, thereby to simplify the operation
and control of printing machines of the kind to
which the present invention relates. More spe-
cifically it is an object of the present invention
to enable printing and controil devices to be
sensed insofar as the identifying means thereof
may be cencerned in g first portion of a particu-
lar machine cycle, and to thereafter move the
printing device to a first printing station where
the printing operation is controlled in accord-
ance with such sensing operation, and at the
same time to set up the controls that are to be
effective in the next machine cycle wherein the
printing device will be advanced to another print-
ing station. Related objecis are to enable the
sensing of the identifying means for selecting
purposes to be accomplished in such a way as to
materially simplify the setting up of related
variable printers, punches and the like, and to
accomplish this in such a way that the selector-
control action on successive printing operations
in respect to each printing and control device are
materially simplified.

Other and further objects of the present in-
vention will be apparent from the following de-
scription and claims and are illustrated in the
accompanying drawings which, by way of illus-
tration, shows a preferred embodiment of the
present invention and the principle thereof and
what I now consider to be the best mode in which
I have contemplated applying that principle.
Cther embodiments of the invention embodying
the same or equivalent principle may be used
and structural changes may be made as desired
by those skilled in the art without departing
from the present invention.

In the drawings:

Fig. 1 is a perspective view of a machine em-
bodying my invention;

Fig. 2 is a plan view of a printing and control
device of the nature passed through the machine
illustrated in the accompanying drawings;

Fig. 3 is a diagrammatic view illustrating the
code in accordance with which perforations are
afforded in the printing and control device shown
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in Fig. 2 to afford: representations of numerical
amounts;

Fig. 4 is an: elevational view of a.typical sheet
printed in the machine shown in the accompany-
ing drawings, this: sheet in- the present.instance
being' in- the form: of a check;

Pigs. 5, 6 and 7 are fragmentary elevational

views . showing different forms. of proof sheets
and totals imprinted: thereon.in the course of op~
eration of the machine;
- Fig. 8 is a plan view- of a-portion of the mech-
anism appearing: at the- right-hand: end: of Fig.
I and: in: which: the apparatus: is- illustrated: with
eertain: of. the cover plates . removed;’

Plg. 8A: is a view: illustrating the: way in which
the counters on the punching unit serve to con-
trol switches: associated therewith:

Pig. 9 is a vertical sectional: view taken sub-
stantially on- the line'9-—§ on Fig. 8;

Fig. 10 is a transverse sectional view taken
substantially. on the:line 10~—(0 on Fig; 8;

Fig. 11 is a fragmentary detail view taken sub-
stantially on the:line I1—Ii: on Fig. 10;

Figs. 12, 13 and 14 are transverse sectional de-
tail’ views taken substantially and respectively on
the lines (2—I2, (3—3 and (4—{4 on: Fig. 8;

Fig. 15:is- a- detail view taken: substantially. on
the:line I5—I(5 on Fig. 14:

Fig. 18 is'a transverse sectional view taken sub-
stantially on:the-line: 1§—4{8 on Fig. 8;

Fig. 16A is a vertical sectional view illustrat-
ing~ the feed roller’ mechanism between the
punching: unit and the adjacent variable print-
ing unit;

Fig. 16B is a view taken along the lines 1§B— s

8B of Fig. 8::

Fig. 16C-is a plan view-of tie mechanism shown
in Fig. 16B;

Fig: 16D is a-sectional view: .taken along the
line: 16D—I6D: of Fig. 168C;

Fig. 17 is'a plan view: of’ a portion:of the appa-
ratus illustrated at the left-hand end of Fig. 1
‘and in: which certain. parts:are broken away;

Fig. 18'is a plan view of a-pertion. of the appa-
ratus illustrated in Fig. 17. and drawn:to-a larger
‘soale: than. Pig. 17;

Fig. 19 is a:transverse sectional detail! view
taken substantially on the line (9—I1% on Pig. 18
and drawn to:a larger scale than Pig; 18:

Fig. 20 is: a. vertical. sectional: view. showing 5

certain of the mechanisms. illustrated' in' plan
view. in: Figs:. 8 and 17;

Fig. 21 is a vertical:view- drawn: to'an enlarged
scale:of the portion of the mechanism illustrated
at the lower right-hand- corner of Fig. 20:

PRig. 22:is a horizontal sectional view taken sub-
stantially on.the line 22-—22: on Fig. 21;

Fig: 224 is: a. cross. sectional: view. illustrating
details of an.overrunning: clutch, the view being
taken along the line 22A—22A. of Fig. 22;

Figs. 23 and 24 are fragmentary detail plan
views of portions of the control mechanism. for
the:apparatus-illustrated in Figs; 21 and 22;

Flg. 25 is  a.plan sectional detail view taken
substantially on the line:25—2§-on Fig; 21.;.

Figs. 26.to 29, inclusive; are vertical transverse
sectional views taken: substantially and respec-
tively on the lines 26—26, 271—21, 28-—-28 and
29--29 on Pig. 21;

Fig. 30 is: a transverse sectional detail view
taken substantially on the line 30—30 on:.Pig;.25
and drawn to a-larger scale than Pig. 25:.

Pig: 31: is a detail sectional view: taken: sub-
stantially on:the:line 31-—31 on. Fig; 30;.

Fig: 32 is:a perspective:detailview of the driv-
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6
ing: means and centrols: therefor shown: in: Pigs.
20, 2¥ and 22

Fig. 33 is a vertical sectional detail view taken
along the: guideway through which the: printing
and control devices are advanced through: the
machine and:looking toward: the left: as the ma-
chine is'viewed in Fig, I.

Fig. 33A is a sectional view taken: along: the
line 33A-—33A on Fig. 33;

Fig. 34 is a vertical sectional detail view taken
substantially’ on’ line' 34—34& on:. Fig, 335

Fig. 35 is a sectional detail’ view drawn: ta an
enlarged scale of a. portion: of: thie: mechanismy: il-
lustrated ir Pig. 34:

Fig. 36 is a fragmentary detail view of a: por-
tion of the mechanism illustrated:.at the left hand
end. of Bi&. 33 and: drawn to: & larger scale than
Fig. 33;

Figs. 36A, 36B,. 36C and 36D are sectional
views taken substantiaily and: respectively on the
lines 36A—364, 36B—36B; 36C—36C and: 36D—
36D on Fig. 36;

Fig. 36E is a sectional view taken. along: the
line 36E+~-36E of Fig. 36D

Fig. 37'is & fragmentary plan. view takert sub-
stantially-on the line-31—387 on Fig. 36.and drawn
to a larger scale than Fig, 36;

Fig. 38:is a. vertical longitudinal sectional: view
taken substantially- onr the: line: 38-—38. on: Fig.
37;

Fig. 39 is a sectional detail view taken: sub-
stantially on.the line 39-—39. on.Fig. 38;:

Fig, 39A is a perspective detail: view of o spring
plate:employed in the means effective:to: advance
printing and control devices through the guide~
way: therefor;:

Fig. 40 is a fragmentary detail: view taken sub
stantially on the line 40-—40:on: Pig,.37;

Fig..41 is a plan view similar to Fig, 37 show-
ing- the forward end of the: guideway’ through
which the printing and control devices are: ade
vanced: through the. machine;.

Fig. 42 is o' fragmentary plan.view of a. portion
of the printing device guideway from which. cer-
tain of the parts have been- removed;.

Fig. 43 is a longitudinal sectional view. taken
substantially on the line 43—43 on- Fig. 41;

Figs. 44 and 45 are transverse sectional views
taken: substantially- and respectively on the lines
44—44 and 45—45 on Fig. 37 M

Rig, 44A. is- a horizontal- sectional view taken
substantially on the line. 44A—44A: on Pig: 33;

Fig. 46 is- a transverse sectional view taken
substantially. on the line 46-—4§: on Fig. 41;

Figs. 47 and-48 are-sectional detail views taken
substantially and respectively- on-the line 47--47
and 48—48: on Fig. 33;

Fig. 49 is a transverse. vertical sectional view
taken along the platen mechanism- of. the. illus~-
trated machine looking toward. the. left: as' the
machine is viewed in Fig. 1;.

Fig. 50.is a detail plan view. taken substantially
on the line 50—50 on Fig, 49;.

Fig. 51 is a vertical transverse sectional. view
taken substantially on the line. 51—5{ on Fig. 50;

Fig, 52 is a sectional view showing a- portion
of.the apparatus illustrated in.Fig. 51 inranother
bosition: thereof-and which.is:drawn to a:larger
scale than Fig. 51;

Fig. 53 is a longitudinal sectional view taken
substantially on the. line 5353 on- Pig. 54;.

Fig. 54 is a fragmentary plan view. taken subs
stantially on the line 5454 on: Fig. 53;

- Fig. 55 is'a fragmentary-detail view taken subw
stantially. on the.line 55:~55ion Fig. 54;
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Tig. 56 is a fragmentary plan view of a por-
tion of the apparatus illustrated in Fig. 54;

Fig. 57 is a sectional detail view taken sub-~
stantially on the line 57—57 on Fig. 56;

Fig. 58 is a sectional detail view taken suis-
stantially on the line 58—58 on Fig. 54;

Tigs. 59 and 60 are sectional detail views taken
substantially and respectively on the lines 50—&9
and 60—€9 on Fig. 56;

Tig., 61 is a vertical fragmental elevational
view of the drive unit for the platen devices il~
lustrated in Figs. 49 to 60, inclusive;

Tig. 62 is a perspective detail view of 2 clutch
arrangement employed in the drive unit shown in
Fig. 61;

Fig. 63 is a vertical transverse sectional view
taken substantially on the line 53—63%n Fic. 61;

Pig. 64 is a plan detail view taken substan-
tially on the line 64—&4 on Fig. 63;

Fig. 65 is a vertical transverse view of a por-
tion of a special platen arrangement employed
in the machine;

TPig. 46 is a vertical sectional view taken sub-
stantially on the line 85—66 on Fig. 65;

Tigs. 67, 68 and 69 are detail views of the cam
arrangement appearing at the lower end of Fig.
66;

Fig. 70 is a vertical view partly in section look-
ing in at the front of the machine toward an-
other of the platen devices emaployed in the ma-
chine;

Fig. 71 is a fragmentary detail view taken sub-
stantially on the line 7i—1! on Fig. 70;

Fig. 72 is a plan view of the device illustrated
in Fig. 70;

Tig. 73 is a plan view taken substantially on
the line 13—173 on Fig. 70;

Fig. 74 is a fragmentary plan detail view of the
portion of the printing device guideway that is
associated with the platen mechanism shown in
Figs. 70 and 72;

Fig. 75 is a longitudinal sectional view taken
substantially on the line 75—75 on Fig. 74;

Figs. 76, 77 and 78 are transverse detail views,
partly in section, illustrating safety devices em-

ployed in association with the feed illustrated in :

the machine;

Fig. 79 is a transverse sectional detail view,
partly in section, of a portion of the driving ele-
ments employed in the machine;

Fig. 80 is a fragmentary plan view of a portion
of the guideway through which the printing and
control devices are advanced through the ma-
chine and showing a part of the sensing mecha-
nism adapted for cooperation with the printing
and control devices;

Fig. 81 is also a fragmentary defail plan view
of the arrangement shown in Fig. 80 but from
which the sensing head has been eliminated;

Fig, 81A is a detailed view of a guide element
included in the structure of Fig. 81;

" Figs. 82 and 83 are sectional detail views taken
substantially and respectively on the lines 82—82
and 83—83 on Fig. 80;

Tig. 83A is a plan detail view of a plate in-
cluded in the structure shown in Fig. 83;

Fig. 838 is a sectional detail view taken sub-
‘stantially on the line 888—83B on Fig. 83;

Fig. 84 is a fragmentary perspective detail view
showing the manner in which the two main units
of the machine as illustrated in Fig. 1 may be
separated one from the other;

Tig. 85 is a vertical detail view illustrating a
portion of the elements including the unit ap-
pearing at the right-hand side of Fig. 54 through
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8
the intermediary of which interconnections are
established between operative elements and de-
vices respectively included in the units shown in
separated relation in Fig. 84, such view being
taken on the line 85—85 on Fig. 89;

Fig. 86 is a detail view of clements related to
those shown in Fig. 85 as these are included in
the unit appearing at the left in Fig. 84, such
view being taken on the line §§—835 on Fig. 89;

Fig. 87 is a detail view, drawn to an enlarged
scale, of the conneeting devices shown in Fig. 86;

Fig. 83 is a schematic view illustrating the
manner in which an operative ccnnection is
established between devices respectively included
in the two units shown in separated relation in
Fig. 84;

Tig. 89 is a vertical view showing the inter-
connection established between operabive devices
respectively included in the units shown in sepa-
rated relation in Fig. 84, these units and these
elements shown in interconnected relation in Fig.
89;

Fig. 90 is a fragmentary plan view of the ar-
rangement shown in Fig. 89;

Fig. 91 is a detail view taken substantially on
the line §1-—8{ on Fig. 89;

g, 92 is a plan view of the elements included
in the unit appearing at the right in ¥ig. 84 from
which the cover plates have been eliminated to
thereby disclose the mechanisms included in such
unit;

Tig. 93 is a verbical sectional view taken sub-
stantially on the line 93—93 on Fig. 92;

Fig. 04 is a sociional view taken substantially
cn the line $8—384 on Fig. 92;

g, 95 is a fragmentary sectional detail view,
drawn to an eniarged scale, of a portion of the
trenslating mechanism illustrated in Fig. 94;

Fig. 0§ is a fragmentary perspective detail view
cf a portion of a typical operating element in-
cluded in the translating mechanism shown in
Fig, 94;

Figs. 97 and 98 are sectional views taken sub-
stantially and respectively on the lines 94-—84
and 95—85 on Fig. 92;

Fig. 99 is a plan sectional view of the driving
mechanism for the device shown in Figs. 92 to
98, inclusive;

Fig. 100 is a sectional detail view taken sub-
stantially on the line i96—i%0 on Fig. 92;

Wiz, 101 is a vertical view, parily in section,
of the base unit of the adding and punching
units and related mechanisms;

Fig. 102 is an end elevational view taken subk-
stantially on the line {82—182 cn Fig. 101;

Fig. 103 is a vertical transverse view showing
one side of a variakle printing mechanism in-
cluded in the main machine adjacent to the
guideway through which the printing and control
devices are advanced to the machine;

Fig. 164 is a transverse secticnal view of the
mechanism illustrated in Fig. 103;

Figs, 105 and 10§ are sectional detail views
taken substantially and respectively on the lines
i35—i05 and 106—1{066 on Fig. 103;

Fig. 107 is a plan detail view of one of the
numbering mechanism employed in the machine;

Figs. 108, 109 and 110 are detail views illus-
trating the manner in which the numbering
mechanism shown in Pig. 107 is retained in the
machine;

Fig. 111 is a transverse sectional view through
the pager and proofer mechanism embodied in
the machine of this invention, the upper portion
of this mechanism heing shown in this view;
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Pig. 112 is a view similar to Fig. 111 showing
the lower portion of the pager and proofer mech-
anism and the relation thereof to the main ma-
chine;

Fig. 113 is o fragmentary view taken substan-
tially-on the line 1 13— 13 on Fig. 112;

Fig. 114 is a sectional detail view taken sub-
stantially on the line {{4—{44 on Fig. 113;

Fig. 115-is a plan view of the pager and proofer
mechanism illustrated in Fig. 111;

Jrigs. 116 and117 are sectional views taken sub-
stantially and respectively on the lines {46146
and | {T—{{Ton Fig. 115;

‘Pig. 118 is a plan sectional view-taken substan-
tially on the line 148—1.8-on Fig. 117;

Fig. 119 is-a vertical sectional view taken sub-
stantially on the line 118—I148 on Fig. 115;

Fig. 119A is a schematic perspective view show-
ing the drive and control mechanisms of the pager
and:proofer;

‘Fig. 120 is a plan sectional view taken substan-
tially on theline 120—120 on Fig. 119;

~Fig, 121 is fragmentary plan view, partly in
section, illustrating the :means by which carbon
paper’is advanced between sheets fed through the
pager and proofer mechanism;

‘Pig. 122 is a sectional-detail view taken substan-
tially on the line {22122 on Fig. 121;

Fig. 123 is a sectional-detail view taken substan-
tially on the line 123—123 on Fig. 121;

Pig. 124 'is g vertical view taken substantially
ontheline {24—124 on Fig. 121;

Fig. 124A isa vertical section illustrating a de-
tailed construction of the carbon ribbon advanc-
ing means;

Pig. 125 is a fragmentary-detail view taken sub-
stantially on the line 125—125 on Fig. 124;

Flg. 126 is a view in part take transversely of
the guideway through which the printing and
control. devices ‘are advanced through the ma-
chine and showing elements of a selector mech-
anism embodied in the machine;

Pigs. 127, 128 and 129 ‘are detail views taken
substantially and respectively on the lines
121—127, 128—128 and 129—129 on Fig. 126;

Fig. 128A is a top plan view taken along the line
{28A—128A on Fig. 126;

Pigs. 130 to 133, inclusive, are schematic views
showing control disks employed in the selector
mechanism employed .in Fig. 126;

Pig. 134 is'a vertical fragmentary detail view of
control devices employed in the machine;

Pigs. 135 to 138, inclusive, are views taken sub-
gtantially .and respectively:on the lines {35—135,
1386—1{36, 137—187 and 138—(38 on Fig. 134;

Tig. 139 is a detail view looking in at the right-
hand side of Fig. 137;

Pig. 140 is a fragmentary detail view showing
certain :of the operative mechanisms illustrated
in ‘Fig. 137 'in a different:operative position;

Fig. 141 :is & partially schematic view of the
driving elements of the machine as included in
the two units. shown in:separated relation in Fig.
84;

Fig. 141A and 141B are detailed views showing
one of the disconnectable power transmitting de-
vices;

Figs. 142 to 144, inclusive, are wiring diagrams
of electrical circuits employed in the machine;

‘Pig. 143A is an:enlarged portion of the:structure
shown in Fig. 143;

Pigs. 145 to 148 are timing charts showing the
various normal machine cycles where print-skip
selector .operation is attained;

Fig. 149 is a timing chart illustrating the oper-
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ation -of the machine in the -eleventh space idle
cycle; ‘

Fig. 150 is a timing diagram illustrating the
operation.of the machine when an automatic total
is taken after one hundred normal impressions;
and

Fig. 151 is a-timing chart illustrating the opera-
tion of the machine in an automatic tetal cycle
taken after one thousand impressions. :

GENERAL -DESCRIPTION

‘For purposes of disclosure, the :invention is
herein illustrated as embodied in a printing and
computing machine 239, Fig. 1, whereby sheets S,
Pig. 4, in the form of card checks bearing bota
printed ‘data -and perforations representative of
related numerical data may be produced from and
under control of printing and control devices D’
that are passed one by one through the machine
200, and concurrently wich the production of in-
dividual sheets S, proof sheets PS-1, PS-2 or PS-3,
shown in Figs. 5, 6 and 7, respectively, are pro-
duced so ‘that the information and related
numerical amounts included in the individual
sheets S that are produced are printed on ‘the
various proof sheets, together with appropriate
totals.

The machine 200 ‘illustrated in Fig. 1 of the
drawings comprises two separately related main
units 201 and 202, and a supplemental paper .sup-
ply unit 283 that is also-separably related to the
units 201 and 202. ‘The main unit 201 includes
the primary printing mechanisms of the machine,
while the unit 202 includes punching, printing,
and accumulating mechanisms that are operated.
primarily from and under control of the printing
devices D that are passed ‘through the main
printing unit 281 of the machine.

The sheets'S are supplied to the various print-
ing and punching mechanisms of the machine
from a supply magazine CM that is located at
the right-hand end of the unit 252, and sheets 'S
are fed one by one to the left in Fig.1 and through
a sectional sheet guideway that includes a first

3 section SG-1 extending along the top of the unit.

202 and an aligned sheet guideway SG-2 that
extends along the top of the unit 201, so that the
sheets S, after passing the full length of the sheet
guideway sections SG—-1 and 8SG-2, are discharged
from the left-hand end of the guideway SG-2 and
onto a collecting stacker mechanism K shown
in Fig. 1 of the drawings. :

As such sheets S move along the guideway SG,
they are brought to rest first at a printing and

. punching station 205, Fig. 1, such printing and

punching station being located on the top of the
unit 292. At this printing and punching station
20§, identical numerical amounts are represented
on the sheet S by a printed impression 208, Fig. 4,
and by coded perforation 287, Fig. 4, and this
numerical amount that is thus printed and
punched cn the sheets S'is derived from a related
printing device D that has been sensed in this
same machine <cycle at the sensing station of the
machine, and from which printing and control
device D, a printed identifying impression 208
that may take the form of a name and address,
is to be thereafter printed when the particular
sheet S reaches a printing station 210 that is
afforded along the sheet guideway SG-2 on the
unit 201 :0f the machine.

The printed impression 296 is formed on the
sheet S by a variable printer VP-1 that is located
in the unit 202 as shown, for example, in Figs. 8
and 9 of the -drawings, and this variable printer
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is of the same general construction as the variable
printer disclosed in Figs. 37 to 90 of the appli-
cation of Walter T. Gollwitzer, Serial No. 676,329,
filed June 12, 1946, now issued as Patent No.
2,501,444, patented March 21, 1950. This variable
printer includes an accumulator mechanism
whereby totals of the numerical amounts set up
on the variable printer VP—i may be accumulated,
and such totals may be printed as on the proof
sheets PS—I to PS-3 by a variable printed VP-2
that is included in the unit 201 and is set up under
control of the variable printer VP-1, as will here-
inafter be described.

As will be evident in Fig. 1 of the drawings,
the variable printer VP-{ includes a platen P-i
that is disposed over the sheet guideway SG-i
so that the platen P—{ may be normally disposed
in an elevated position to permit the desired
movement of the sheets S along the sheet guide-
way SG-1, and yet this platen P-1 may be moved
downwardly to serve as a backing member in the
course of the production of the printed impres-
sion 206, as will hereinafter be described in de-
tail,

The data representing perforations 207 are
formed in the sheets S at the station 205 by a
punching unit PU that is illustrated generally
in Pigs. 8 and 9, and this punching unit is sub-
stantially similar in most respects to the punch-
ing unit shown in the copending application of
Walter T. Gollwitzer, Serial No. 587,579, filed
April 10, 1945, now Patent No. 2,570,112, and
reference may be had to such copending applica-
tion for details of form and construction as well
as for details of operation. It should be pointed
out that this punching unit PU includes a plu-
rality of selectively operable punches arranged
in a plurality of orders, the punching mechanisms
in certain of such orders being adapted for man-
ual setting movement while the punching mecha-
nisms in other of the orders are adapted to be
automatically set up from and under control of
data representations carried by the printing and
control devices D, as will hereinafter be ex-
plained.

At the same time that the printed numerical
impression 206 is produced by the variable
printer VP—{ and the coded perforations 207 are
formed by the punching unit PU in the sheet S
at the printing and punching station 285, ad-
ditional numerical data is represented on the
sheet S by perforations 211 that are formed by
the manually settable mechanism in the punch-
ing apparatus as will hereinafter be described in
detail.

The printing devices D are supplied to the ma~
chine 200 from a magazine M located near the
rear edge of the main unit 201, and these print-
ing devices are advanced one by one in a for-
ward direction toward the printing station 210,
and in such movement, each printing device D
comes to rest at a sensing station 212, Fig. 17,
at which sensing station 22 numerical repre-
sentations carried by the printing device D are
sensed by a sensing head SH, shown for exam-
ple, in Figs. 33 and 36, so as to control the op-
eration of the unit 262 in producing the printed
impression 296 and the coded perforations 201
on the sheet S. Fach printing device D is then
advanced to a printing station 214, Fig. 17, at
which printed impressions 25 are made on the
proof sheet, as PS-{.

The printed impression 215 is formed at the
proofing station 214 by the action of a platen
mechanism P-2 which, as shown in Fig. 33 of
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the drawings, is in the form of a roller platen
mechanism that moves across the proofing sta-
tion 214 parallel to the lines of embhossed char-
acters carried on the printing and control de-
vices D. This platen mechanism P-2 is carried
on a rigid printing frame 218 that is arranged
50 as to extend upwardly near the rear edge of
the machine and then to extend forwardly so
as to be disposed over the printing stations 214
and 2{8. The printing device D then advances
in the same cycle to printing station 2{% where
the impression 2388 is made in this cycle on the
sheet S, such impression 298 being made from
the embossed type characters 208-A on the print-
ing device D. In producing such impression 208,
the machine affords a platen P-3 that is shown,
for example, in Fig. 33 of the drawings. This
platen P-3 as herein illustrated, is of the stamper
type and is carried on the rigid printing frame
2{8 forwardly of the platen P-2 and is, of course,
disposed over the sheet guideway SG-2 at the
printing station 218. Such printing device is
thereafter advanced to a collecting mechanism
as will hereinafter be described. .

The proof sheets as PS—{ are produced in a
pager and proofer mechanism 218, this mecha-
nism being supported on the printing frame 216
above and forwardly of the printing station 210,
and the paper is supplied to the pager and proofer
magazine from a plurality of rolls R located rear-
wardly of the unit 202 on the paper supply unit
263. The webs W of paper from the several rolls
R are threaded and guided through the machine
near the bottom of the unit 201, and is then
guided upwardly to the pager and proofer mecha-
nism 21§ through a diablo mechanism 219,
Fig. 1.

When an impression 245 is made from a print-
ing device D at the proofing station 2(4, the
numerical amount that is printed at 206 on a
related sheet S when such related sheet S is
at the station 285, is also printed on the proof
sheet at 229 in association with the related im-
pression 215, and this numerical amount that
is thus printed at 220 is printed by the variable
printer mechanism VP-2, which is set up con-
currently with the variable printing mechanism
VP-{ which produces the impression 206 and the
punching mechanism which produces the perfora-
tions 2081, At the same time, at the proofing sta-
tion 214, a serial number 22{ is printed by a
numbering maechine N-1i, Figs. 104, 106 and 107,
this serial number 221 heing printed on the proof
sheet PS—-1 in association with the identifying
impression 2!5. 'This serial number 221 is also
closely associated on the proof sheet PS—i with
the numerical smount impression 228, as will be
evident in Fig. 5 of the drawings.

In the production of the numerical amount im-
pression 228 and the serial numbering impres-
sion 221, a backing action is afforded by a
platen P-4, Fig. 65, which is disposed over the
proofing station 214 and which is carried on the
rigid printing frame 2i{8. The backing platen
P-4 is generally of the stamper type, and is
normally in the raised position illustrated in
Fig. 65 of the drawings, and when an impression
is to be made from the variable printer VP-2 and
the numbering machine N-{, the platen P-4 is
moved downwardly to the operative position in
timed relation to the operation of the numbering
machine N-I and the printing elements of the
variable printer VP-2.

A similar serial number 222 is printed on the
corresponding sheet S, as will be evident in Fig.
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4 of the drawings, and ‘this seridl number is
printed by a numbering machine N-2, that is
shown, for example, in Fig. 70 of the drawings.
Az will be evident, for example, in Fig. 70 of the
drawings, the numbering machine N-2 cooper-
ates .with the stamper platen P-3 in producing
the serial numbering impression 222. At the
same time, a secondary impression '222A, which
may include the date and other pertinent infor-
mation of .a reoccurring character, is made on
the sheet S adjacent to a serial numbering im-
pression 222, and as will hereinafter be described
in .detail, ‘this supplemental impression 222A is
made from a suitable .embossed -printing plate
that is mounted .on the shiftable mounting bleck
of the numbering machine N-2.

‘Similarly, at the printing station 2190, an iden-
tifying number in the farm of an impression 223,
Fig. 4, is made on the sheet S, and this impression
is made on the sheet S by a manually settable
numbering machine N-3, Figs. 70 and 71. At this
same time, other reoccurring data may be printed
adjacent to the impression 223, as at 223A, Fig. 4,
and this supplemental impression thus may be
made by an embossed ‘printing plate carried .on
the ‘mounting block .of the manually settable
numbering :machine N-3. The identifying num-
ber 223 is in the nature of a group identification
which remains the same on a larger number or
group of sheets S.

The printing device D

The :machine 200 that is herein illustrated -is
adapted particularly for use with printing devices
D of the character shown in Fig. 2 of the drawings
and as will be evident in Fig, 2. This printing de-
viee D comprises a flat carrier 225 of the general
type shown in Gollwitzer Patent No. 2,132,412,
dated October 11, 1938. This carrier 225 is formed
from sheet metal and is generally rectangular in
form, and on its upper face the.carrier 225 has
& plurality of retaining devices 226 whereby a
plurality of printing plates.and cards may be re-
movably held in place .on the upper face of the
carrier. In the present instance, two embossed
printing plates 227 and 228 are provided, and on
these two plates 227 and 228, embossures are af-
forded for printing the identifying impressions
2[5 and 208 on the proof sheet PS—| and the sheet,
S, respectively. Near the upper edge of the car-
rier 225, a movable index card 229 is held in po-
sition by certain of the retaining .devices 228,
and this index card 229 may carry a portion of
the identifying text that is afforded by the em-
bossures 208A. Between the index card 229 and
the uppermost printing plate 228, a control ares
or field 230 is afforded in which.coded data-repre-
senting perforations 2231 may be formed, and .as
herein shown, such -data-representing perfora-
tions are formed in accordance with the five ale-
ment numerical code illustrated in Fig. 3 of the
drawings. The five index positions of such code
are arranged in a series of vertical columns as
will-be-evident in Pig, 2, and perforations 231 may
be made in these index positions so as to repre-
sent numerical amounts that are to be printed in
association with the impression made from the
embossed identifying data 268A carried by the
printing device D.

Since the numerical amounts that are thus to
be printed under ‘the control of the perforations
281 may change from time to time, the retaining
devices 226 on the printing device D'may be uti-
lized to retain ‘the covering element over the field
130, thereby to ‘enable the represented numerical
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amount to‘be changed merely by changing or:sub-
stituting: such covering member. In the present
instance, this covering member takes the form of
a card 232 which may constitute an index eard
upan which the represented numerical .amount
may be printed as at233. :

“The numerical amount that is thus represented
by perforations 231 in the field 230 is-sensed by
the sensing head SH, Fig. 33, when the printing
device is in the sensing station 242, Fig. 17, and
in -order that proper sensing operation may. be
assured, the printing device D has ga locating
notch 234 formed in one end -edge thereof as
shown'in Fig. 2 of the drawings. !

In the instances where printing and control de-
vices D are utilized to produce printed sheets or
documents such as the sheet S and the proof sheet
PS-1, it often happens that it is desirable to pro-
duce a sheet 'S from only selected ones of the
printing devices D ‘that are passed through ‘the
machine, and as will hereinafter ‘become appar-
ent, the present -machine is adapted to so operate
under the control of identifying means.carried at
one or-more.of a plurality of identifying positions
Thus, in the
form illustrated in Fig. 2 of the drawings, the
printing device D has a plurality of mounting po-
sitions disposed along the upper edge thereof to
selectively receive identifying means in the form
of tabs 236, and the production of a sheet S from
any particular ‘printing device D may be con-
trolled by selector mechanism in accordance with
the presence or absence of a tab at 236 at any
selected position along the upper -edge of the

5 printing device D, as will hereinafter be described.

THE SHEET FEEDING MECHANISM

The sheets 8, being afforded in the present-in-
stance in the form of card checks, are arranged
to be fed into the right-hand end of the sheet
guideway SG-| by means of g card picker orshut-
tle mechanism 240, Figs. 8 and 9, and this shuttle
mechanism is, of course, arranged directly beneath
the supply magazine CM. The card magazine CM

5 is supported on g frame 241 that projects to the

right from the right-hand end of the unit 202 of
the machine, and the bottom of the card maga-
zine is provided by g plate 242 that constitutes an
extension of the table top T-I of the unit 282.
On the opposite sides of the plate 242, fixed guide
rails 245 and 246 are secured, these guide rails 245
and 246 being arranged to afford an extension of
the sheet guideway SG-1. The cards or sheets S
are supported-over the plate 242 by upstanding
and the cards or sheets S are
held downwardly by a weight 248 so that the
lowermost card may be readily engaged and ad-
vanced into the sheet guideway SG-{ by the
picker or shuttle mechanism 240. At the left-

o hand end of the supply magazine CM, a gate is

afforded by a transverse member 248 that is as-
sociated with the upstanding guide members 241,
and the picker mechanism ig arranged to advance
the lowermost :card -or ‘sheet ‘'S to the left and

The picker or:shuttle mechanism 240 is.afforded
by a longitudinally reciprocable slide .or card
picker 258 that is movakle longitudinally beneath
the supply magazine CM in a guide slot or guide-
way 201, and it .is by reciprecation of the eard
picker 250 in the guideway 281 that the lowermost
card is engaged and advanced in g left-hand di-~
rection in the sheet guideway SG-1.

The desired reciprocating movements of ‘the

5 card picker 250 are controlled in accordance with
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the selector mechanism of the machine so that
a card or sheet S is discharged from the maga-
zine CM only when a printed and perforated
sheet S is to be produced. Thus, in the present
instance, the card picker 286 is actuated by a
rocking arm 253 that is pivoted on the frame 241
on a horizontal pivot shaft 254, The upper end
of the rocking arm 253 has a pin and slot con-
nection 255 with the card picker 2528 so that by
rocking movement of the arm 283, the card picker
250 may be reciprocated. The desired recipro-
cation is imparted to the arm 253 by means in-
cluding a link 257 which, at its left-hand end,
is connected at 258 to an arm 259 that extends
radially from a drive shaft 250, and, as will here-
inafter be explained, the drive shaft 289 is ro-
tated through a full revolution each time that a
sheet S is to be discharged from the magazine
CM. The right-hand end of the link 287 is oper-
atively associated with the lower end of the rock-
ing arm 283, and in the present instance this
association is of such a character as to afford an
overload release mechanism. Thus, the right-
hand end of the link 257 has an upwardly ex-
tending notch 282 formed therein so as to be
adapted to engage a laterally projecting pin 283
carried on the lower end of the rocking arm 253,
and a spring 264 acting between the right-hand
end of the link 257 and the shaft 2564 serves nor-
mally to maintain the notch 282 in the desired
driving engagement with the pin 283. The way
in which the rotative movements of the actuat-
ing shaft 260 are controlled will be described in
detail hereinafter.

When a card or sheet S is thus discharged to
the left from the magazine CM, it passes through
the gate 249 and into the bight of a feed-roller
couple 218 that is located in association with the
sheet guideway SG-! so that the sheet is ad-
vanced to the left along the sheet guideway SG-1
and toward the printing and punching station
205,

The sheet guideway SG-! is afforded by a pair
of guide strips 271 and 272, as shown in Figs, 8,
14 and 16, these guide strips being secured in
fixed positions on the table top T-1 in the proper
spaced relation and in an aligned relationship
with respect to the card magazine CM. As will
be evident in Figs. 8, 14 and 16, the adjacent
edges of the guide rails 271 and 272 are cut away
at their lower corners as at 2T1A and 272A, there-
by to afford a guideway that will be engaged by
the opposite border portions of the sheet S so
as to hold the sheets downwardly and in position
against the table top T-1.

“The advancing movement of the sheets S along
the guideway SG-1{ is attained through the suc-
cessive action of a plurality of feed-roller cou-
ples, generally similar to the feed-roller couple
272, and the arrangement is such that the card
or sheet S passes from one to the other of these
feed-roller couples as the sheet moves along the
sheet guideway SG-I.

In the course of the advancing movement of
the sheet S along the sheet guideway SG-I, such
sheet comes to rest at the printing and punch-
ing station 205, which is indicated in Figs. 8 and
9 of the drawings, and this is accomplished by
means of a stop finger 275, Figs. 8, 9, 16, 16B, 16C
and 16D. This stop finger 275 is arranged to be
controlled in timed relation to the operation of
the variable printing unit VP-f and the punch-
ing unit PU, and this is accomplished by means
including a control cam shaft that is driven in
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timed relation with the variable printing unit
VP-I, as will be described.

As will be evident in Figs. 1, 8 and 9, the
punching unit PU has an upwardly prejecting
punching head 280 that is disposed over the
sheet guideway SG-{ somewhat to the right of
the platen P-{, and the various feed-roller cou-
ples that are associated with the sheet guide-
way SG-1 must, of course, be distributed along
the guideway hetween and on opposite sides of
the variable printing unit VP-{ and the punch-
ing unit PU. Thus, between the gate 249 and
the punching head 280, one additional feed-
roller couple 281 is provided relatively close to
the punching unit. Between the punching unit
and the variable printing unit, a third feed-roller
couple 282 is provided, and it might be observed
that in some respects this couple 282 is some-
what different from the other feed-roller cou-
ples, as will hereinafter be explained.

To the left of the variable printing unit VP-1i,
two additional feed-reller couples 283 and 284 are
provided, these feed-roiler couples being in spaced
relationship so that the feed-rcller couple 284
acts to discharge the sheets from the sheet guide-
way SG-{ and into the sheet guideway SG-2,
where the driving or advancing function is taken
over by other means that are afforded in the
unit 28¢ of the machine,

The several feed-roller couples are each ar-
ranged to include an upper roller which is driven,
and a lower roller which is in the nature of an
idler roller is afforded in the couples 281, 283
and 284, while the lower roller is in the nature
of a driven roller in the feed-roller couples 270
and 282,

Thus, in respect to the feed-roller couple 270,
attention is particularly directed to Fig. 12 of
the drawings in which the details of the mount-
ing and drive for the feed-roller couple 270 are
illustrated. Thus, it will be evident that the
picker or shuttle feed frame 241 has a pair of ex-
tensions 24 1% which are also shown in Fig. 9 of
the drawings, and the plate 242 extends as shown
in Figs. 8 and 12 substantially to the punching
head 288 of the punching unit PU. The plate
242 has a clearance opening 285 formed therein
as shown in Fig. 12, and the couple 270 has a
lower driven roller 2178L having the upper edge
thereof extended through the clearance opening
285 and to a point just slightly above the upper
surface of the plate 242. The lower feed-roller
270L is fixed on & rotative shaft 286, the oppo-
site ends of which are supported in bearings
286B in the frame extensions 24{E, The shaft
286 extends through what may be termed the
rear bearing 286B and is connected by a cou-
pling 287 to a shaft 288 and this shaft extends
rearwardly through a bearing hracket 289 so that
a bevel gear 290 on the rear end of the shaft 283
meshes with a bevel gear fixed on a drive shaft
292 that extends parallel to the sheet guideway
SG-1. The bracket 289 is carried on the shaft
292 in a2 known manner, and this shaft 292 is
in turn carried in a plurality of stationary bear-
ing brackets 292 which are in turn fixed upon a
mounting bar 294. The mounting brackets 283
also serve to support a similar drive shaft 295
that is directly above the shaft 292, and the shaft
295 serves to drive an upper feed-reller 276U of
the couple 278, Thus, the roller 219U is sup-
ported at the forward end of the shaft 287 that
extends rearwardly through a bearing bracket
298 which is pivoted on the shaft 285. At its
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rear end, the shaft 298 has a bevel gear 299 fixed
thereto, and this bevel gear meshes with & bével
gear 300 that is fixed on the shaft 295. Foi-
wardly of the forward end of the bearing bracket
298, the shaft 297 extends under an adjiistablé
guiding and spring pressure deviee 301, that
serves to adjustably determine the downward
pressure exerted by tlie roller 210U on ths sheéets
as they pass between this roller and the Ioweér
driven roller 270L. Provision is also preferabls
made by means of an adjustable stop mecha-
nism 382, to limit the downward movement 6%
the shaft 297 and the bracket 298, and by this
arrangement, the actior: of the feed-roller couple
on the sheets may be accurdtely adjusted and
Qetermined.

The two shafts 292 arid 295 dre driven iri timed
relation and in opposite directions by mieshéd
gears 303U ang 303L that are fixed respectively
on the shafts 295 ang 292, and the two shafis
are driven at the proper speed by means includ=
ing a downwardly extending transmiitting shaft
304, Fig. 13, which hsis 3 bevel gear 385 thereon
meshing with a bevel gear 306 fixed on the shaft
297

The brackets 293 are also arranged to support
a timing cam shaft 888 that is disposed rear-
wardly of and parallel to the shaft 295, and the
cam shaft 308 is driven in titned relation to the

printing operations of the variable printing unit

VP-{, by means including a downwardly extend-
ed transmitting shaft 309 and meshed bevel gears
310 and 3!1 fixed respectively on the shafts 208
and 309. :

The couple 282 has a bottom roller 2821, that
15 constructed and driven in a manner somewhat
like the lower feed-roller 210L, hereinbefore de-
scribed, this construction being shown in Fig, 164
of the drawings, and in respect to thé upper roll
282U, it should be observed that this roll is also
driven from the upper drive shaft 295 i 3 man-
ner that is quite similar to the drive of the roller
2700. However, in. association with. the drive
roller couple 282, an additional retaining fesd
roller couple 312 is provided. Moredver, provi-
sion is made for raising the upper feed-roller
282U when the sheet S is to remain stationary
at the printing and punching station 205 during

the printing and punching operations that sre .
to be performed. Thus, as will be evident in °

Fig. 16A, the bracket. 296—2 of the upper roller
282U has a rocking control. arm. 313 associated:
therewith, this control arm 313 being pivoted on
an intermediate shaft: 320 so. that. it extends
rearwardly and is operatively associated. with the-
timing cam 314 that is.fixed. on the timing shaf
308. The forward end of the arm 343 underlies
a forward portion of the bracket.288—2 so that
the. roller 282U may be- raised. and lowered by
the action-of the.cam:314..

The. double roller 2821.-—312L is- fixed: oni' &
driven shaft 3158 that is mounted on a bracket
345L so that the upper edges: of the rollers 2821
and: 312L. extend: upwardly- through. a- clearance
opening in; the table:top' T=f, as’ shown'in- Fig.
16A: The upper roller 312U is- mournted on: &

bracket 315U so as to. be positioned:in the sheet:

guideway SG-I- above and’ normally: in contact
with. the- driven roller 312L.; The mounting of
the-roller’ 312U is: accomplished- by pivotig the:
bracket: 315U to a fixed mounting block-316,.as'at:

315P, and it will be observed: that this:mourting.

block- forms- part: of a spring: pressure- device
through: which. the: shaft 287-==2: of: the- upper
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feed-roller 282U passes so that the roller 283T
is urged downwardly against the action of its
control cam 3i4. The roller 3{2U acts by gray=
ity to hold the sheet S against the driven roller
312L and hence the sheet is effectually urged at
all times toward the stop finger and accurate
registty is assured. ]

The other feed-roller couples are scmewhat
different in construction in that the lowear roller
thereof is in edch instance an idler roller tather
than driven roller. Thus, in respect to the feed-
roller couple 281, attention is dirécteq to Figs,
¢ and 13 wherein it will be evident that the
upper driven feed-roller 281U is mounted on g
shaft 297—i that extends rearwardly and is sup-~
ported at its rear end in g bearing 298—i. This
shaft 287—1{ has a similar beve] gear driving con-
fiection with the upper drive shaft 295, and a
spring pressure device 301—I is associated with
the shaft 297—I to ensble the downward pres-
sure of the roller 281U to be adjusted.

The lower roller 2811, extends upwardly through
a clearance opening 285—1{ in the plate 242, and
this lower roller is supported on a stub-shaft
286—1 that is carried in a bracket 317 fixed in
position beneath the plate 243.

The feed-roller couples 283 and 284 are simi-
lar to the couple 281 just described, and are
driven in the same manner, but the location
thereof is somewhat different transversely of the
guideway SG-1, as will be evident in Fig. 14,
wherein the structure of the feed-rolier couple
283 Is illustrated. 'Thus, it will be evident that
this feed-roller couple is disposed relativély close
to the rear rail 271 of the sheet guideway SG-i,
the lower idler roller 2831 being arranged to
extend upwardly through a clearance Opening
285—3 in the table top T-f. In other respecis,
this feed-roller couple is substantially the same
as the feed-roller couple 281.

As the sheets S are advanced through the sheet
guideway SG~I, they are brought to rest at the
printing and punching position 205 by the stop
finger 275, Figs. 8, 16B, 16C and 16D, and this

° stop finger is pivotally mounted on the shaft 328

that is parallel to the shaft 295 ang is supported
somewhat rearwardly of this shaft by the several
brackets 283, The stop finger 275 extends regr-
wardly beyond the mounting shaft 228 and has
a cam roller 2T5R thereon arranged to extend
beneath a timing cam 821 that is fixed on the
timing shaft 398. For cooperation with the stop
finger 215, a stationary guide member 329 is
mounted on a- stationary mounting bar 223 so

" as-to extend into a position over the guideway,

and a forwardly extending arm 3224 is arranged
to overlie a portion of the leaging end edge of a
sheet so as to guide such end edge into the proper
relationship with respect to the stop finger 215.
The forward end portion of the stop finger 275
is guided in a vertical slot §228 formed in the
guide member- 322, and a spring 2158 acting be~
tween-the stop finger ang the member 822 urges
the stop finger cownwardly against the acticn of
its control cam 821, Near its forward end, the
stop finger 275 has a downward projecticn 23759
which extends downwardly to the left of the left
end of the guide plate 2224 to-effectually stop

- the sheet S when the stop finger is lowered.

Just to the right of the stop finger 275, a sens-
ing arm 325 is provided for determining whether
or not a sheet S has moved into rosition af the
station 203, and this sensing arm 325 is afforded
by a main-lever 325A that is pivotally mounted
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on the mounting shaft 328. The rear end of the
Jever 325A hag a roller 328 thereon which engages
the lower edge of a cam 227 that is mcunted on
the timing shaft 388. The forward end of the
lever 325A extends beneath the shaft £85 In
spaced. relation thereto, and at its forward end
the lever 32BA has an adjustable extension 3238
that is pivoted at 323, Fig. 16, and a clamping
serew and nub device 328, Fig. 16, enables the
forward end of the adjustable extension 3288
to be accurately adjusted in a vertical direction
in respect to the location of the lever 2254, The
forward end of the lever 325 is urged in a down-
ward direction by a spring 338 that is connected
between the extension 3238 angd the stationary
arm 322, and this tends to cause s ssnsing pin
331 tha$ is carried by the forward end of the ex-
tension 225R to move downwardly through a
clearance opening 332 that is formed in the table
top T—1 just to the right of the stop finger 2%8.
At the time when a sheet S is about to be ad-
vanced into the station 285, a lobe $27L on the
cam 327 actuates the sensing lever 225 so as to
withdraw fthe sensing pin 32{ in an upward di-
rection, thereby to allow such a sheet to advance
beneath the sensing pin 321 and into contact with
the stop finger 275. The lobe $27L then moves
out of engagement with the roller 33§ and the
sensing pin 331 is moved yieldingly in a down-
ward direction by the spring 330. Thus, if the
sheet is in position at the station 285, the sensing
finger will engage vhis sheet £ and will not com-~
plete its downward movement. When, however,
the sheet S hag failed to move injo the proper
position in the printing and punching station
305, the sensing finger 231 is moved downwardly
to the position shown in Figs. 16 and 16D of the
drawings, and when this occurs, an actuating
finger 333 carried on the extension §258, ag zhown
in Fig. 16, moves downwardly through a clear-
ance opening #32R that is formed in the table
top T—1 just rearwardly of the sheet guideway
SG-l. When this occurs, the actuating finger
338 engages the plunger of a control switch 224
that is included in @ circuit, as will be hereinafter
described, in such a way that this actuation of
the switch 234 will cause the machine to stop.

After the desired printing and punching opera-
tions have been performed atb the station 288, the
stop finger 275 and the sensing arm 825 are raised
and the upper feed-roller 282U is lowered, thereby
to cause the sheet S to move in an advancing
direction toward the left in Fig. 8 and into the
bight of the feed-roller 283. The sheef or check
S is thus advanced by the feed-roller couple 288
into the bight of the feed-roller couple 234, and
after the card has moved to substantially the
position shown in dotted outline in Fig. 8, it Is
desirable to verify the advancing movement or
positioning of such sheet. For this purpose, a
sensing roller 2385 is mounted on a lever 338 which
is pivoted on the mounting shaft 328. The sens-
ing roller 235 is arranged so as to be lowered with
a yielding action when the sheet S reaches the
position shown in dotted outline in Fig. 8§, and
this is accomplished by a timing cam 337 cn the
shaft 388 that is arranged at its lower edge o act
on the rearwardly extendad portion of the lever
336. 'Thus, the sensing roller 335 is moved down-
wardly with a yielding action, and in the svent
that the sheet 8 has not been properly discharzed
from the printing and punching station 245, and
is not in substantially the position shown in Fig. 8,
then this sensing roller 335 passes through an
appropriate opening 338 formed in the table top
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T_{ and actuates a switch 340 that is arranged
o act in the same manner as the switch 234, thus
to cause the machine to be stopbed.

When the sheet S is discharged from the left-
hand end of the sheet guideway 3CG-1, it passes
into a right-hand end of the sheet guideway SG-2
of the main unit 201 of the machine. This sheet
guideway SG-2 is afforded by a stationarily
mounted rear rail 359 that has a siot 3555 formed
in its forward edge so that the rear edge of the
sheet S may travel longitudinally along the slot
350S. Near the right-hand end edge of the unit
201, the rail 350 is formed as a separate section
350A, which is independently racunted, and in
thig portion of the guideway, the bottom of the
sheet guideway SG-2 is afforded by a piate 361.
Just to the left of the plate 351, however, the bot-
tom of the sheet guideway is afforded by 2 re-
movably mounted plate 252, the rear edge of
which is arranged to slide rearwardiy into a plu-
rality of spring retaining brackets 353, Fig. 19, so
as to support the rear edge porticn of the plate
252 in engagement with the lower face of the
rail 350.

The plate 352 serves to carry the front portion
of the sheet guideway SG-2, and as shown in
Tigs. 18 and 19, the forward side of the sheet
guideway is afforded by a rail 354 that is secured
on the upper surface of the plate $82. Beneath
the rail 554, a plurality of pins 2556 project down-
wardly so that these pins may enter recesses 256
formed in a supporting rail 337 of the machine
frame, and thus when the rear edge of the plate
352 is in position on the brackets 58, the retain-
ing pins 355 may move into the position shown
in Fig. 19.

The advancing movement for the sheets S in
the sheet guideway SG-2 is caused by a driven
belt 358 that extends along the upper surface of
the plate 352 just rearwardly of the rail 384, and
a sheet S is held in engagement with the driving
belt 358 by means of a plurality of angularly dis-
posed skid rollers 360 that are so arranged as o
cause the forward edge of the card S to engage
with the edge of the forward guide rail 354,

It is well understood in the art to which the
present invention relates that it scmetimes be-
comes necessary to remove the sheets S from the
guideway without the aid of the driving or feed-
ing mechanism, and to ensble this to be done, the
skid rollers 389 are arranged so that they may
be readily and easily moved out of their normal
positions to enable ready access to the sheets S
in the guideway SG-2.

Thus, as will be evident in Figs, 17, 18 and 19,
the various skid rollers 289 are carried on re-
siliently mounted supporting arms £04, and all
of these arms are in turn carried on a common
mounting rail 362 that extends longitudinally of
the sheet guideway. This mounting rail 352 is
in turn earried on g plurality of forwardly pro-
jecting arms 354 that are pivoted by means of
pivot pins 385. These pivot pins 345 are all in
alignment as will be evident in ®igs. 17 and 18,
and such pins are fixed in position in supporfing
blocks 3566 carried on the rail 284. The forward
ends of the arms 2364 are arranged fcr sliding
movement along their respective supporting pins
365, and each pin 285 has an exzpansive ceil spring
367 disposed in a surrounding relation thereto
and acting between the supporting kiock 356 and
the related arm 364 so as to urge such arm in a
left-hand direction, Fig. 18.

When the mounting rail 362 is in its normal
position, shown in full lines in Fig. 19, each arm
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364 is arranged so as to be disposed beneath a
retaining lip 368L formed on a retaining block
368. The arrangement is such that by moving the
mounting bar 362 to the right from the position
shown in Fig. 18, the respective arms 364 may be
moved out of engagement with respect to the re-
taining lip 368, and when this is done, the entire
skid roller assembly may be moved upwardly and
forwardly about the pivots 3656 and into the out-
of-the-way position shown in dotted outline in
Fig. 19 of the drawings. This enables any sheets
that may be in the sheet guideway SG-2 to be
engaged near their forward edges and lifted out
of the sheet guideway SG-2, and thus the use of
the machine is materially simplified.

As will be evident in Fig. 20 of the drawings,
the feed tape or belt 358 is guided at its opposite
ends by supporting rollers 310 and extends down-
wardly to driving mechahism included within the
unit 201 so that this belt 358 may be operated in
those machine c¢ycles when a sheet S is to be ad-
vanced through the unit 201.

THE POWER SUPPLY AND TRANSMISSION
MECHANISMS

The driving power for the various mechanisms
of the present machine is derived from a con-
stantly driven motor 375 that is shown in Figs.
49 and 141, this motor being included in the base
of the main unit 201. The motor 375 has a belt
connection 3716 from a relatively small pulley 317
‘'on the motor shaft to a relatively large pulley 378
mounted on a main drive shaft 380, and the
pulley 378 is preferably connected to the main
drive shaft 380 by means including an overload
release mechanism 381. The principal power
transmitting and controlling mechanisms are
shown schematically in Fig. 141 of the drawings,
and for the purposes of the present general de-
scription, particular attention is directed to this
schematic view. Thus, the main drive shaft 289
has a right-hand extension 380E that extends to
the right-hand end of the main unit 201, and one
element 382—1 of a releasable drive connection 382
is fixed on this extension 380E. Within the lower
portion or base of the unit 202 of the machine,
a shaft 383 is mounted, and this shaft 383 has an
extension 383E extended to the left and carrying
the other element 382-2 of the releasable connec-
tor 382 so that when the releasable connector 382
is connected, the rotative motion of the shaft 380
will be transmitted to the shaft 382 in the unit
202 of the machine. It will be observed that the
extension 383E is connected to the shaft 383 by
a universal joint 384 so as to simplify the connec-
tion of the units 201 and 202 as will hereinafter
be described. Thus, a constant source of power
is afforded by the shaft 380 in the unit 201 and
by the shaft 383 in the unit 202, and within these
respective units, the power is transmitted through
various gearing and clutch arrangements whereby
the desired operating and control relationships
are attained.

The drive and control elements in the unif 201

Thus, in the main unit 201, the shaft 380 is
connected to a main gear box 390 by means in-
cluding a pinion 391 fixed on the shaft 380, and
is also connected to a second gear box 392 by
‘means including a pinion 393 that is also fixed on
the shaft 388. The gear box 392 serves as the
driving and control means for the roller platen
P-2, as will hereinafter be explained, while the
getitr box 390 is arranged to afford actuation and
interrelated control for the main stamper platen
P-3, the printing “device advancing mechanism,
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the stop finger mechanism at the main printing
station 210, the feed belt or tape 358 and the
related mechanisms. Thus, as will be evident in
Figs. 21, 32 and 141, the pinion 391 is meshed with
a relatively large gear 395 that is loosely mounted
on an upper shaft 396. 'The shaft 396, as well as
the main shaft 380 are supported in spaced and
rigidly related mounting plates 3974, 297B and
397C, and these plates are held in rigid spaced
relation by means including tie rods 398 and
spacer sleeves 399.

The pinion 391 and the gear 395 are located a
short distance to the right of the plate 391B,
as will be evident in Pig. 21 of the drawings, and
the gear 395 has a sleeve 400 fixed thereto and
extended to the right so as to afford the driving
element of a one-revolution clutch 481 which con-
stitutes the main clutch of the present machine.
This clutch includes a driven member 491D that
is supported in fixed relation on the shaft 396
by a sleeve 402 which is pinned to the shaft and
projects to the right as shown in Fig. 21, and this
sleeve 482 constitutes the driven element of an-
other clutch 403 that includes a driven member
403D that is also loosely mounted on the shaft
396. The driven member 483D has a bevel gear
404 fixed thereto, and this bevel gear constitutes
the power output member for the clutch 403. An
eccentric mechanism 405 is associated with the
shaft 396 to afford a ribbon drive in a conven-
tional manner, thereby to advance the inked rib-
bons of the machine whenever the main shaft
396 is operated.

While the specific structure of the clutches 401
and 403 will be described hereinafter, it might
be pointed out that these clutches are of the one-
revolution type and each of the clutches ‘is
adapted to be controlled by a plurality of control
elements. Thus, the clutech 421 has a stop lever
4015~1 that constitutes the main stop lever for
disengaging the clutch 421, and a sscond stop
lever 481S-2 is also provided which may be uti-
lized to disengage the clutch 481 at certain times
in the operation of the machine in order to effect
proper operation of the machine under control of
its elector mechanism. 'The clutch 4063 has a main
stop lever 403S~( and a supplemental stop lever
49338-2 that may be similarly utilized in respect
to the cluteh 403.

The clutch 403 serves as the driving means for
the main stamper platen P-3, and drive is, there~
fore, transmitted from the bevel gear 488 that is
fixed on the lower end of an upwardly extending
transmitting shaft 407, the shaft 487 being oper-
atively connected to the platen P-3 as will hers~
inafter be described in detail.

So long as the main clutch 484 is engaged, the
shaft 396 is constantly driven, and means are
afforded between the plates 3978 and 3%1C to
utilize this constant power in driving certain
other elements of the machine. Thus, the shaft
396, between the plates 387C and 297B, has a
sleeve 409 pinned thereto as shown in Fig. 21, so
as to constitute the driving element of a clutch
410. This clutch constitutes the control clutch
for the printing device feed mechanism, and the
clutch includes a driven member 416D that has
a relatively long sleeve 4il fixed thereto so as
to lcosely support the driven member 4{0D on
the shaft 386. The clutch 410 has a main stop
lever 440S—1 and a supplemental stop member
4193-2 that may serve to disengage the clutch,
as will hereinafter be described, and the sleeve
411 serves to carry the various power transmitting
elements that are to be driven when the clutch- 410
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is enhgaged, such power transmitting elements
being described hereinafter.

A substantial distance to the left from the
clutch £19, a second clutch &15 is provided, this
ciuteh having a driven element 48 that is pinned
on the shaft 395 as shown in Pig. 21. The cluich
£15 has a driven member 445D which is loosely
mounted on the shaft 385 by means including a
sleeve 417, and the clutch 415 is adapted to be

controlled by either one of a pair of stop levers

4153~ and A15S-2.

The clutch 415 is utilized to control the opera-
tion of the advancing belt or tape 488, and the
stop finger and safeby mechanism at the main
printing station 218. Thus, the clutch sleeve 411
has a gear #1§ lcosely mounted thereon, and in
normal operation of the machine, the gear 413
ig arranged to be driven by the sleeve 417 through
a single position, one-way clutch mechanism. As

shown in Fig. 224 of the drawings, the gear 418 ¢

has @ pivoted clutch dog 418D mounted thereon
and urged by a spring 4i8S so as to tend to en-
gage o tooth 48T of the clutch dog with a noteh
417N formed in the sleeve 4471, It will be observed
that the notch 417N has a steep side or edge 4118
which will engage the tooth 4187 to drive the gear
418 in s counterclockwise direction, Fig. 22A.
However, the other side of the notch 417N is
sloping so that in the event it tecomes desirable
to advance the driven mechanism associated
with the gear 813 independently of the cluich
sleeve 211, this may be done and the dog 418D
will ride out of the notch as the gear #i8 is ad~
vanced in a counter-clockwise direction with re-
spect to the then stationary sleeve 417. The gear
418 meshes with an idler gear 249 that is loosely
mounted on a shaft £28 that extends batween the
plates 3878 and 387C, the shaft £28 being iocated
vearwardly of and slightly akove the shaft 338.
The idler gear 419 meshes with a gear 421 that
is fixed on a shaft 425, and additicnal gears
such as the gear 419A and the gear 42{A may be
associated, respectively, with the gears £19 and
421 so as to afford a change-speed relationship

for driving the shaft 425 at different speed ratios

with respect to the rotative speed of the shaft
‘298, This is done to enable what is termed multi-
print operation to be attained, but in the present
instance, the engagement of the gear 42{ with

the gear 419 drives the shaft 425 at such a speed ;

ratio as to attain what is termed consecutive op-
eration of the machine, or, in other words, opera-
tion in which a single document or sheet S is pro-
duced from each of the printing devices B. The

shaft 425, of course, in such consecutive opera- ;

tion, is driven in a one-to-one relationship with
respect to the shaft 396 and, therefore, the shaft
295 makes one revolution each time the clutch
415 is engaged for a single revolution.

The shaft 625 is arranged to drive the feed tape
258 and the stop finger mechanism at the main
stamper platen P-3. Thus, as will be evident
in Pigs. 21 and 141, the shaft 425 has a hevel
gear 425 fixed thereon which meshes with a bevel
gear 429 fixed on a forwardly extending transmit-
ting shaft 439 which is arranged to drive the
feed tape 358 whenever the shaft &35 is driven.

The shaft 425 also has a bevel gear 438 fixed
thereon that is meshed with a bevel gear 434
fixed on the lower end of an upwardly extend-
ing shaft 435 which is utilized to drive the stop
finger mechanism and related means at the main
stamper platen P-3, as will hereinafter be de-
scribed.

The printing device feed clutch 419 serves, as
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hereinbefore pointed out, to contrel operation of
the printing device feeding means, and the opera-
tion of the sensing head SH as will hereinaiter he
deseribed, and the sleeve 41{ that is driven by
the clutch £19 also has a pinion 428 fixed thereon
which is effective to drive the main timing shaft
of the machine, as will hereinafter be described.
As shown in PFigs. 22 and 141 of the drawings,
however, a gear £39 is meshed with the gear 438,
and this gear is fixed to the shaft 429 so that
the shaft 420 is driven in timed relation to the
rotation of the driving element of the clutch 2i86.
Substantially to the left of the gear £28, the shaft
430 has a gear 448 fixed thereon, and this gear
affords a driving connection to the main timing
shaft of the machine, as will hereinafier be de-
scribed.

The drive shaft 359 also serves as a power
source for the pager and proofer unit 248, and
for this purpose a vertical transmission shaft
44{ is connected at its lower end to the shaft
388 by bevel gears 442.

The main stamper platen P-2 must, of course,
be governed by the selector mechanism of the
machine so as to prevent operation of the platen
P-2 when a particular printing device D is to
he skipped, and in order to coordinate such selec-
tor operation and the operation of the platen P-3
with the multi-print operation of the machine
when this is used, the operation of the clutches
82 and #{5 are synchronized, and this is ac-
complished through connection of the stop lever
£453-2 with the stop lever 483S-2, the stop lever
4158-2 being the one that is directly controlled
from the selector mechanism of the machine.
The way in which the stop lever §i5S-2 is gov-
erned will be described in some detail hersin-
after, but for present purposes it should be point-
ed out that a latch 445 loosely mounted on a shaft
448 is arranged normally to be urged toward an
engaged relationship with respect to a notch 447
in the stop lever £i85-2 so that when the latch
4315 engages the notch 447, the stop lever 4153-2
will be maintained in its released position. A
solenoid 448 has the armature thereof connected
to the rear end of the latch 445 so that when
this solenoid 448 is energized through the action
of the selector mechanisin as will hereinafter
be described, the latch 845 will be released and
under normal conditions the stop lever 4{53-2
would tend to assume its stopping relationship.
Ag will hereinafter he pointed out, this move~
ment of the stop lever 4153-2 to its stopping posi-
tion is delayed in multi-print operation until the

‘completion of the final impression from the print-

ing device that is then in printing position, and
the mechanism by which this is accomplished
will e described presently.

As pointed out hereinabove, the stop levers
4i835-2 and 48338-2 are coordinated so as to move
to their stopping positions at the same time, and
this is accomplished by means including a sleeve
L& that is loosely mounted on a mounting shafi
451 which supports the various stop fingers of
the various clutches. The sleeve 458 is fixed at
one end to the stop lever £15S-2, and at its other
or left end is fixed to a rocker lever 452. The
rocking lever 452 is connected at its forward end
to one end of a Bowden wire 483, the sheath
4635 of which is anchored in a block 454 fixed
to the mounting plate 397C. The cther end of
the Bowden wire 453 is connected to the rear-
wardly projecting end of the stop lever 4£3S-2,
the adjacent end of the sheath 453S bkeing an-
chored at 454 on the mounting plate 387A. The
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elutch stop lever 403S-2 is urged to its normal
stopping relationship by a spring 456, and hence
when the stop lever #415S-2 moves to its stop-
ping pesition, the actuation of the Bowden wire
458 allows the spring 45% to concurrently move
the stop lever £823-2 to ils stopping position.

In consecutive operation of the machine where-
in a single sheet S is to be produced from each
printing device that is selected, the actuation of

the solenoid 448 releases the latch 445 and the

stop levers 415S-2 and 40352 move immediately
to their stopping positions, but in multi-print
work, it is desired to delay this movement of
these stop levers to their effective positions, and
this is accomplished under control of a cam 457,
Pigs. 21 and 26, this cam 457 being pinned on the
multi-print control shaft 4§25 adjacent to the
plate 397C and substantially in the plane of the
rocking lever 452. The cam 457 has a dwell sur-~

face throughout substantially its entire periphery, :

and a recess 451R is afforded on the cam 457 in
what may be termed the home position, such
that a recess 457 is located at the lowermost po-
sition at the end of the revolution of the multi-
print control shaft 425. The cam 4571 is ar-
ranged to cooperate with a lever 458 that is
pivoted at its forward end on a pivot 459 carried
on the mounting plate 397C. Beneath the cam
457, the lever 458 has a cam roller 460 that bears
against the periphery of the cam, and a spring
461 acting on the lever 458 maintains the rolier
460 in engagement with the periphery of the
cam 487. Rearwardly of the cam roller 460, a
pivot block 4€3 is fixed on the lever 458, and a link

464 is slidably extended through a transverse &

bore in this pivot block 463. A pair of lock nuts
488 on the lower end of the link 464 afford an
abutment that may he engaged by the block 483
to pyll the link 464 in a downward direction.
The upper end of the link 464 is connected by
& pivot block 466 to the rear end of the roeking
lever 452 so that when the cam roller 450 is in
engagement with the dwell surface of the cam
457, the link 464 will he held in a lower position
such that the stop lever 41552 will not be able
to move to its stopping position even though the
latch 446 may have been released. Hence, when
the machine is being used in multi-print opera-
tion, the release of the latch 445 merely condi~
tions the stop lever 4158-2 for its movement to
ifs stopping position, and such movement will
take place only when the cam recess 45TR has
reached the home position shown in Fig. 28, this
ogeurring after the desired number of impres-
sions have been made from the printing device
that is at station 410 in the printing machine.

In Fig. 26 it will be noted that the latch 445 is
in its engaged position so that the stop lever
#195-2 is in its released position, and because
the lateh 446 has not been released, the rocking
lever 452 has remained in its most counterclock-
wise position, Fig. 26, even though the cam re-
cess ASTR is disposed in its home position oppo-
site the roller 46¢. Under such conditions it
will be observed that the link 464 remains in its
lower position while the pivot block 463 moves
ypwardly sc as to be slightly spaced above the
lock nuts 465 as shown in PFig. 26.

The printing device advancing cluich 4i9 is
arranged, as hereinbefore described, to drive the
sleeve 411, and con this sleeve 411, 3 pair of com-
plementary conjugated cams 4T0A and 4768 are
afforded for driving the printing device feeding
mechanism and packing mechanism through s
cycle of operation when the clutch #18 operates
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through its one revolution cycle. 'The -conju-
gated cams 470A and 470B are arranged to co-
operate with a cooperating rocker 411, Figs. 32
and 33, that has arms 47{A and 471B extending
in a diverging relation, and the arm 471A has a
cam roller 472A fixed thereon so as to engage
the upwardly and forwardly facing edge of the
cam 4T0A. ‘The rocking lever 471 is carried on
a mounting sleeve 418 that surrounds the shaft
380 between the frame elements 397B and 397C.
This sleeve 473 is schematically indicated in Fig.
22 at 4T3A for clarity, and the physieal location
is shown in Figs. 22 and 26 at 473. The lever
411 has its arm 474B formed so that it extends
rearwardly so that a cam roller 412B engages
the rearwardly and downwardly facing edge of
the cam 410B. This relationship is sueh that
the cam 470A actuates the rocker 411 in a coun-
ter-clockwise direction, Fig. 33, while the cam
470B actuates the rocker 47{ in a clockwise di-
rection, and thus the movement of the rocker
471 is positive in both directions. Such positive
rocking movement of the rocker 411 is utilized
as will hereinafter be described to operate the
printing device feeding mechanism and the re-
lated backer mechanism.

The mounting shaft 4713 also carries a rocking
plate 475, and a cam roller 476A on the rocking
plate 475 is arranged to engage the forward edge
of a cam plate 479 that is also fixed on the sleeve
4i1, as will be evident in Figs. 21 and 22. This
cam 479 is effective to rock the plate 475 in such
a way as to enable the desired cycle of timed
movement to be imparted by such plate to the
plate positioning pawls that are associated with
the printing device guideway, as will hereinafter
be described.

In addition to the various cams just described,
the sleeve 411 also carries a cam 489 that is uti-
lized to effect the desired sensing operation of
the sensing head SH. This cam 489 is arranged
to be engaged by a cam roller 481 carried on the
forward end of a lever 482 that is fixed on a
mounting shaft 483. The cam roller 481 is urged
toward engagement with the cam 480 by spring
means that are associated with the sensing head
SG, as will hereinafter be described, and the
motion of the arm 482 is transmitted in an
equalized and balanced manner to the sensing
head SH by a pair of vertically extending links
483, one of which is pivoted at 486 to the rear-
wardly extended end of the lever 482, and the
other of which is similarly connected to 2 simi-
larly projecting arm fixed to the shaft 483 at an
appropriate point thereon.

The clutches that are included in the present
machine, including those that are mounted on
the shaft 396, as well as other clutches to be
presently described, are fundamentally of the
same construction, but the control or stop lever
mechanisms thereof are arranged in different
ways so as to enable different controlling con-
nections to be attained through the use of such
clutches. The fundamental construction of such
clutches may be described with reference particu-
larly to the clutch 403, the details of which are
illustrated in Fig. 29 of the drawings. Thus, it
will be evident that the driving element 402 has
a notch 498 formed therein that is adapted to
be engaged by a tooth 481 afforded on one end
of a relatively long and arcuately shaped clutech
pawl 492. The driven member 403D of the cluteh
is generally of a cup-shaped form affording an
outer flange 4038F, snd the clutch pawl 432 is
mounted within the driven member of the elutch
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by a pivot 438 anchored in the side wall of the
cluteh and disposed intermediate the two ends
of the clutch pawl 422. A spring 484 disposed
within the driven member 403D acts on the
clutch pawl at the end adjacent to the clutch
pivot 491 so as to tend normally to rock the clutch
pawl £92 in such a direction as to engage the
clutch $ooth 491 with the notch 498 in the driven
element such as the sleeve £82. When the clutch
is to be disengaged, the clutch pawl £92 is rocked
in a clockwise direction, Fig. 29, to thereby with-
draw the tooth 48{ from the notch 498, and this
is accomplished by extending the other engd of
the clutch pawl 492 into an exposed position
wherein it may be engaged by a stop mechanism
such as a stop lever in the course of rotation of
the driven member 49307 of the clutch. For this
purpose, the rim or flange 483%F of the driven
member of the clutch has a slot 435 formed there-
in, and the other end of the pawl 492 has a pro-
jecting tcoth £927T that extends outwardly
through the slot £88. Thus this projecting tooth
2927 may be engaged by suitable stop mecha-
nism, such as a stop lever, to cause the desired
releasing movement of the clutch pawl £92.

The various clutches that are included in the
machine have stop lavers of different forms, one
such form of stop lever being shown in Fig., 29
of the drawings, This stop lever is the stop lever
A83G-2, and it will be cobserved thsat this stop
lever extends over the rim of the driven member
of the clutch and has a tooth 4887 that extends
downwardly and somewhat rearwardly so thab
the end of this tcoth may rest against the outer
pariphery of the driven member of the clutch.
When the stop lever 40833-2 is allowed to move
in a counter-clockwise direction under the acticn
of its spring 45%, the tooth 483T engages the
suter surface of the driven member 483D and
is thus dispesed in the path of the projecting
tooth 4927 of the clutch pawl. Hence, when the

Iriven member advances, the tooth 492T engages
the tooth 4227 of the stop lever and the clutel
is disengaged, and it should be nofed that as
such disengagemesnt takes place, the end of the
tooth 423877 tends to enter into that portion of
the slot 4%% that is then disposed in a counter-
clockwise direction from the location of the tooth
4927, When the clutch is to be again engaged,
the stop finger £838-2 is rocked in a clockwise
direction, thershy to withdraw the tooth 483T
to thz nosition shown in full lines in Fig. 29 of
the drawings, This releases the cluteh pawl 422
so that its spring 434 may move the tooth 4284
into the slot 490 of the driving sleeve when this
slot 458 moves into alignment with the tooth 481.

It will be observed, of course, that the various
clutches included in the machine are provided
in most instances with at least two stop levers,
and these stop levers may take different forms
insofar as both actuation and control are con-
ecerned.

In Figs. 30 and 31 there is illustrated another
form of stop lever that has been used in different
ways In association with the varicus clutches
used in the present machine. As shown in Figs.
30 and 31, the stop lever 46(S-2 is provided with
a notch E00 that is adapted to ke engaged by 2
latch 581 that is mounted on the lateh mounting
shafy 448. This lateh 88{ has a spring 502 urg-
ing the same to its effective position, as shown
in Tig. 32 of the drawings, and when the latch
591 is engaged with the notch 538, it acts to main-
tain the stop lever £0{S-2 in its released or in-
effective position, against the force of a spring
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503 that tends to urge the stop lever fo such
effective or stopping position. A solenoid 504 has
the armature thereof connected tc the rearwardly
projecting end of the latch 5081 so that by ener-
gization of the solenoid 504 under control of the
selector mechanism of the machine, the latch
581 may be released. When this takes place, the
stop lever 401S-2 moves into its effective or
stopping position, and means are asscciated with
the stop lever 401S-2 whereby a moving element
of the mechanism may thereafter shift the stop
lever to its retracted or ineffective position
wherein it will then be latched by the latch §31.
For this purpose, an actuating pawl 505 is pivoted

i at 568 on the stop lever 4818-2, and this actuat-

ing lever 585 is urged in a counterclockwise direc-
tion by a spring 567 to a relationship that is
determined by a laterally projecting stop 506
formed on the stop lever 48{S-2. When the
actuating lever or arm B85 is in this relation-
ship, the lower end thereof, which is beveled as
at B95R, is disposed in such a radially spaced
relationship with respect to the axis of the shaft
386 that this beveled surface 595B may be en-
gaged by a pin such as the pin 589. Such a pin
589 is so mounted that it is rotated about the
axis of the shaft 386, and in respect to the clutch
484, this pin is carried on the driven element of
the clutch. In other words, the pin 569 projects
from the gear 385. With this arrangement, the
momentary operation of the solenoid 504 causes
the stop lever to move to its stopping relation
so0 as to thereby disengage the clutch, and such
disengagement is maintained only for a single
revolution of the shaft 396. This result follows
from the fact that the pin 509 which actuates
the stop lever to its latched ineffective position
is carried on the driving element. Therefore, the
clutch as thus controlled constitutes a single rev-
olution clutch disengaging means. It should he
observed, however, that in other instances, the
restoring of such a stop lever to its latched in-
effective position may be rendered dependent
upon operation of some related mechanism that
is operated only intermittently rather than con-
tinuously as is the shaft 396.

Thus, in respect to the stop lever 415S-2, it
will he observed that a control pin Bi2 extends
to the right as shown in Figs. 25 and 32, and this
pin 542 is fixed to a lever 513 that is carried on
the shaft 451 in a loose relationship. The lever
Bi3 ig utilized in the present instance to carry a
restoring lever 505A, and a stop B98A is ar-
ranged to cooperate with the lever 535A in the
manner described in respect to Fig. 30. The
lever 513, through its connection by the pin 512,
may serve to actuate the stop lever 415S-2 to
its retracted position, and in respect to this stop
lever such return actuation is obtained by dis-
posing the lower cam edge of the restoring lever
EO8A in a position wherein it may be engaged
by 2 pin 514 carried on the cam disk 479. The
cam disk 479 is fixed on the sleeve A1 that is
actuated by the printing device feed clutch 419,
and hence when the stop lever 4158-2 is un-
latched by operation of the solenoid #48 so as to
thereby move to its stopping position, such stop
lever will not be immediately restored to its in-
effective position as described in respect to the
structure shown in Fig. 30, but will be returned
to this ineffective position only when the next
engagement of the printing device feed clutch
419 causes operation of the printing device feed
mechanism, and particularly the sleeve 41! and
the cam 479.
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The stop lever A1 SS—I is .arranged so that it
may be la‘a:hed in lts ineffective position by a
datch 5!5 and as will be evident in Figs. 23, 25

and 32, this Jatch 515 is fixed to the latch shaft
4“ by means such as a set screw, so that this
lateh may be released upon rocking movement
of the latch shaft 446. The stop lever 4155
is .shifted to its-retracted position by means in-
cluding . sleeve §13S that is mounted in a ro-
tatable relationship .on the shaft 450, and which
serves as a bearing to loosely Ssupport the .arm
843. At its left .end, Fig. 32, the sleeve 5133 is
fixed to the stop lever 4i5S—i, while at its right
end the sleeve has a rearwardly projecting lever
BIBL. At its rear end the lever 5131 has a pivet
block connection with the upper end of an actu-
ating rod 546. A lateral ear on the lever 5i3L
has a set screw 5I3A therein which is adapted
fo engage an underlying ear on a lever 45iL
that is fixed to the shaft 451. 'Thus, actuation
of the stop lever 415S-I also acts through the
shaft 451 to release other stop levers as will be
described.

At the clutch 410, the stop lever 410S-1 does
not have a 1atching means of any kind, and the
projecting rear end of this stop lever has.a down-
wardly extending operating link 517 assocm‘fﬂ’l
therewith whereby operation of this stop lever
may be controlled by the cam mechanism asso-
clated with the multi-print shaft 425 as will here
inafter be described.

The st;op lever 419S-2 is, however, arranged so
that it may be latched in its ineffective position
by means of a latch 518 that is fixed on the lateh
shaft 446 by a set screw as shown in Figs. 23, 25
and 32. The stop pawl 410S-2 extends rear-
wardly and has a downwardly extending operat-
ing rod 520 whereby the stop pawl A(95-2 may
be actuated to its ineffective position by the main
control mechanism of the machine as will here-
inafter be described. The rearwardly projecting
end of this stop lever has a laterally proje te_d
ear §21 thereon in which an adjustable set screw
6§22 is mounted, and this set screw 522 is arranged
s0 that in the downward actuation of the confrol
rod 520, the set screw 522 will engage an ear 523
on an arm 524 that is fixed as by a set screw on
the stop lever mounting shaft 451. Thus, when
the stop lever 410S-2 is actuated by the conirsl
rod §20, the arm 524 will be actuated so as to
rock the shaft 451 and correspondingly shift
tain other stop levers as will hereinafter
described.

The stop lever 401S-1 at the clutch 481 is
mounted loosely on the shaft 454, and is urged
downwardly toward an engaged relation by a
spring similar to those hereinbefore described in
respect to the various stop levers, and this stop
lever 4013S—1{ is arranged so as to be moved to its
disengaged relation concurrently with the stop
lever 403S-1, this last mentioned stop lever
403S-I1 being fixed on the mounting shaft 451 hy
means of a set screw so that this stop lever wiil
be disengaged concurrently with the rocking
movement of the shaft 451 that may be imparted
thereto as, for example, by operation of the con-
trol rod 520. In order that the release of the
stop lever 403S-1 may control the stop lever
401S-1, an ear 526 extends to the left from the
stop lever 403S-1 so as to underlie an adjustable
screw 527 carried on an extending esr 528 formed
on the stop lever 40(S-1.

It will be observed that the solencid operated
latches 445 and 80| are loose on the latch shaft
448, while the latches 515 and 618 are fixed to

cer-

be

r

D]

1]

20

30

40

60

85

70

78

. maintain the stop levers 4i5S-

the latch shaft 446, and this Jateh shaft 446 may
be rocked 5o as to concurrently release the latehes
515 and §18. This is accomplished by an astust-
ing arm 530 that is secured by a set serew o the
latch shaft so as to extend rearwardly therefrom,
and an operating rod 531 extends downwardly
from the arm 530 se tha:i this latch shaft 445
may be rocked in a proper timed relationship
that is utilized particularly in eonnection with
multi-print operations to enable a machine-
stopping impulse or control operation to take
place at any time, but at the same time to enable
the effectiveness of the control operation o he
delayed until completion of a perticular series of
multi-print operations which may then be in
progress. Thus, the rod 531 extends downwardly,
and at its lower end, this link 531 is associated
with a rocking lever 532 that is pivoted on a stud
533, Fig. 21. The rod 8381 has a spring 534 sur-
rounding its lower end so that the lever 532 may
exert g yielding upward pressure on the rod 531,
thereby to yieldingly urge the latch shaft 44§ in
a latch engaging relationship. The lever £32 is
arranged to have a cam follower relationshin
with the upper edge of a cam 535 that is fized on
the multi~-print contrel shaft 425. The cam 535
has a dwell surface throughout substantially its
entire periphery, and the lever 532 is arranged 4o
cooperate with the upper edge of the cam 535,
This cam, however, has a cam recess that is
arranged to actuate an upper position when the
shaft 42§ is in its home position, and thus if a
machine control stopping operation is performed
at the time when the machine is in a multi-pring
cycle, the latches associated with the latch shaft
446 will remain effective until the recess in the
cam 525 moves to its upper or home position, at
which time the control rod 531 will he allowed
to move downwardly so as to reiease the latches
that are fixed on the latch shaft 445. This con-
trolling operation takes place by reason of the
way in which certain of the stop levers of the
various clutches are related. Thus, it will he evi-
dent that the latches 545 and 5{8 will serve to
{ and 4{908-2 in
their released positions. The clutch §i5 will thus
remain engaged and continue to drive the multi-
print control shaft 425, With respect to the
clutch 419, the stop lever 4{05-2 will be main-
tained in its ineffective position, hut in a mulii-
print operation this clutch will at this time be
disengaged because of the downward movament
of the clutch lever 410S-1, as will he described
bresently. Since the clutch stop lever 4165-2 is at
this time in its ineffective position, the connec..
tion afforded by the ears 521 and 523 and the
related screw 522 will hold the arm 524 in o pre-
determined position, and since this arim 524 and
the stop lever 483S-f are both fixed to the shaft
451, the stop lever 40351 will 21so he mainiained
in its ineffective position. Similarly, the ears
528 and 528 and the related screw 527 will serve
to hold the stop lever 801S-( in its disengaged or
ineffective position. Henee, if the control opera-
tion has heen performed in the course of a mudti-
print cycle of the machine, these various stop
levers will be maintained in their ineffestive vosi.
tions until the completion of the multi- ~pring
cycle has caused the control rod 531 to release
the latch shaft 446 for movement to its released
position,

It was mentioned hereinbefore that in 2 cyole
of multi-print operation, the stop lever 41854 is
maintained in its effective position so as to pre-
vent feeding of a printing device until a prede-
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termined number of printing impressions had
been made from such printing device, and thiz is
accomplished by control rod 517 which CXbQﬂQ‘
downwardly and is associated with an o
lever B48¢ that is pivoted on the left-hand
the mounting plate §97B as shown in Fig
the drawings. This lever is associated
rod 417 by means including a spring §42, an'? the
lever 840 is arranged to cooperate as a can

lower with the upper edge of a cam 542 fs
the multi-print control shaft 425, This cam B&3
has a dwell surface throughout substantially its
entire periphery, and g cam recess is affordsd i
the edge in such 2 position that it will be fac
upwardly when the shaft 425 reaches its home
pesition. A spring 54§ associated with the lever
&8 urges this lever downwardly so that when
the cam recess in the cam 548 reaches "5”16 3
position, the spring 348 will act on the le
to withdraw the rod £i7 in a downward Jj.lv

J;ien,.
It will be evident, of course, that when 2 multi-
started, the rotation c¢f the cam

print cycle is
543 will cause the rod 447 to be yieldingly raised,
thereby to move the stop lever £i25-{ to its
effective position. This stop lever will be re-
tained in such effective position, thereby to sup-
press the printing device feeding operations
until the rotation of the multi-print control shaft
425 has been completed.

In machines of the character to which the
present invention relates, it is desirable that when
the drive to any particular element is discon-
nected, such driven element be brought to rest
definitely in its home position, and for thais pur-

pose mechanisms that may be termed indexing :

or locating devices are associated with such
driven elements. Thus, as shown in Figs. 21 and
22, the cluteh slesve 447 has a locating disk 538
agsociated in a fixed relation thereto, and this

disk has a notch therein that is adapted to be
engaged by a positioning roller 581 that is car-
ried on a spring urged rocking lever £52. This
strueture is illustrated in Fig. 26 of the drawings.
It will be recalleg that there is an overrunning
connection between the sleeve £17 of the clutch
&13 and the gsear 418, and for this reason an addi-
tional indexing or locating device is associated
with the multi-print control shaft £425. Thus, as
will be evident in Fig. 21 of the drawings, a posi-

tioning disk 555 is fixed on this shaft adjacent ;

to the rnounting plate 387A, and a similar spring
pressed locating lever is arranged to cooperate
with a nctch in the disk 555 when the multi-
print control shaft 425 is in its home position.
As pointed out hereinbefore, the main high
speed drive shaft 380 extends to the leit and
serves as a counstant driving element for the
raechanisms included in the gear box 8%2. Thus
the gear box 322 includes spaced mounting plate
E8§ and 581 that are mounted in a spaced rela-
tion, and the shaft 388 extends through and
hetween these two mounting plates. On the
shaft 388, a pinion 583 is fixed s0 as to mesh with
a large gear 584 that is loosely mounted on a
shaft B85 that extends between the two mount-
ing plates 568 and 58i. This gear B4 is arranged
to constitute the driving element of o ohe-revolu-
tion clutch 579, and for this purpose the gear
582 has g sleeve B7{ fixed thereto so as 1o pro-
ject to the right and into position within the
driven member of the clutch §78. Ths clutch
316 is arranged to be controlled by a pair of stop
levers 5768—f angd 578S-2 that are mounted on
2 stop lever supporting shaft 572 that extends
hetween the two mounting plates 568 and 8681 of
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the gear box. The main stop lever 8T08-{ is
arranged so that it may be contrelled through an
cperating rod 5715 from the main starting and
stopping mechanism of the machine as will here-
inafter be described. The cther stop lever §190S-2
is of the kind hereinbefore described, particu-
larly with respect to Iigs. 30 and 31 of the draw-
ings. Thus, this stop lever §70S-2 has a latch
577 associated therewith, this latch being
mounted on a mounting shaft 518 that extends
hetween the plates 568 and 56{. A solenoid 580
has its armature connected with the latch a'h
so that this latch may be released and the stop
lever 5165-2 allowed to move toward its efiec-
tive position under the action of ifs operating
spring. The stop lever 5788-2, however, has a
return actuating lever 531 mounted thereon in
the manner hereinbeiore described, and this lever
581 is adapted to be engaged by a pin 532 carried
on the gear 564 so that upon release of the latch
877 the clutch 578 will be disengaged for but a
single revolution, and this characteristic is uti-
lized in enabling the mechanism io be readily
controlled by the selector mechanism of the
machine.

The driven member of the clutch 18 has a
positioning or indexing disk %84 fixed thereon,
and this indexing disk is arranged to he engaged
by the roller of a spring indexing paw! 888 to
hold the driven element of the clutch yieldingly
in its home position in a manner similar to the
indexing mechanisms previously described in
respect to the other clutches.

The driven member of the clutch has g pinion
588 fixed thereto so that this pinion will be
driven when the clutch 579 is engaged, and such
pinion §86 engages a gear 588 that is rotatably
mounted on a shaft 589 that extends hetween the
two mounting frames 586 and 56{. The gear ratio
hetween the pinion 586 and the gear 588 is such
that the gear 888 rotates through one revolution
for each two revolutions of the driven member
of the clutch 570, and this relationship is uti-
lized in imparting the desired cyecle of operation
to the roller platen P-2. Thus, the gear 588 has
a cam 580 fixed thereto, and this cam is engaged
by rollers 591 and 592 carried on the opposite
arms of a rocking bell crank lever 593 that is
mounted for rocking movement on a transverse
shaft 584 that extends hetween the mounting
plates B89 and 584, The lower arm 593A of the
bell crank lever 8§83 is arranged to extend for-
wardly, and an upwardly extending linlkz 595 i
pivoted thereto and is extended upwardly for
association with the roller platen mechanism P-2
as will hereinafter be described.

The timing unit 600

The constantly driven gear 584 also has an-

cther and somewhat smaller gear 588 associated
therewith, and this gear 586 is constantly driven
and is uvtilized as a source of power for driving
a constantly operated timing unit 838 that is
mounted on the machine just rearwardly of the
gear box 392. The timing unit includes a timing
shaft B2, Figs. 63 and 64. and the timing shaft
80f has a gear §62 fixed thereon and operatively
connected to the gear 598 hy an intermediate
idler pinion 688, the idler pinion 693 heing in-
cluded in the gear box 332 and heing loosely sup-
ported on the shaft 529.

Thus, the timing shaft 681 is constantly driven
from the main drive shaft 889, and in its rota-
tion, a cam 604, fixed on the shaft 601, is arranged
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to operate a rocking lever §95. The rocking
lever §08 is pivoted at its rear end on a mount-
ing shaft §08 that extends between a pair of end
frames 606A and 600B that constitute the frame
of the timing unit 608, and the rocking lever 605
extends forwardly and has a roller 807 at its for-
ward end that bears against the upper edge of
the cam 884. The rocking lever 635 is arranged
te earry a microswitch 608 that has an operating
element thereof faeing in a downward direction,
and In downward movement of the microswitch
888, this ‘operating element is adapted to engage
and be actuated by an adjustable abutment screw
818 that is carried on a stationary mownting bar
81} that extends between the two frame elements
of the timing unit. It will be observed, of course,
that the lever €08 .is urged downwardly by a
spring 808S.

‘The timing unit 800 also includes a second
mieroswiteh 812 that is operated by a similar cam
and ofther mechanisms similar to that herein-
beforeé described in respect to the microswitch
893, and the function of these timing switches in

the eperation of the machine will hereinafter be

deseribed.
The drive and conirol élements in the unit 202

As hereinbefore described, the main shaft 380
that i constantly driven during operation of the
maehine is connected to the shaft 383 in the
unit 282 so as to afford a constantly operating
source of power in such unit, and the transmis-
sion and control of such power within the unit
202 will now be described. The shaft 383 is lo-
cated in the base of the unit 202, and connection
is extended upwardly from the shaft 308 by a
pair of bevel gears 615, Fig. 141, a vertical shaft
848, and another pair of bevel gears 617 to a high
speed drive shaft 620 that is extended horizon-
tally through the variable printing unit VP-I and
the punoching unit PU in relatively close associa-
tlon with the main operating cam shafts of such
machines. The ghaft 620 has a bevel gear 621
fixed thereon which engages a bevel gear 622
fiwed on the lower end of the shaft 304 so that
the fTeed roller drive in the unit 202 is driven
from the sbaft 628. Similarly, a sproeket
628 is filxed on the right-hand end of the
shaft €20, and this .sprocket is connected
by & chain 624, Fig. 101, that extends down-
wardly and serves as a constant drive for a
tatal .control unit 825 which is utilized in govern-
ing the total taking operation of the -variahle
printing unit VP-i, as will be hereinafter de-
seribed.

.‘The high.speed shaft 620 also serves.as.a power

. source for driving the sshuttle feed, and to this
end, a pinion 621 that is fixed on the high speed
shaft 628 is arranged to drive a gear 628 that
is loosely mounted on .a stub shaft 639 that is
disposed. in a horizontal position just to the right
of the frame of the punching unit PU and in
alignment with the majn cam shaft 633 of the
punching unit PU. A common bearing 634
mounted on the right-hand side plate 635 of
the punching unit serves to support the adjacent
ends of -the shafts 630 and 633, the other or
right-hand .end of the shaft 630 being supported
in & frame member §36. The gear §28 constitutes
the driving element of a single position, one-
revolution clutch 638 that is governed by stop
lever 639, -and the stop lever 639 is adapted to be
released by a solenoid 63&8M. This clutch is of
the type and construction illustrated in the pat-
ent of ‘Walter T. Gollwitzer, No. 2,265,134, pat-
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ented December 9, 1941. The driven element
6388 of the clutch 638 is pinned onto the stub
shaft 630 which extends to the right as shown
in Fig. 99 through a bracket £39 mounted on the
cutside of the frame plate €36. On its outer
end, the shaft 630 has a bevel gear 640 fixed
thereto so as to be driven when the clutch 638
is. engaged, and this bevel gear engages a bevel
gear 64( that is fixed on the fransverse shaff
268, which is also shown in Fig. 9 of the drawings,
and which is carried in the mounting bracket
639. The forward end of the shaft 260 which
projeects forwardly beyond the mounting bracket
639 has the arm 253 fixed thereto, as will be
evident in Figs. 9 and 99, and this arm 259 is
cohnected to the actuating link 257 of the shuttle
feed mechanism as hereinhefore described.
Thus, the shuttie feed mechanism will he oper-
ated through a cycle each time the clutch 638
is engaged. -

The high speed shaft 620 extends to the left,
as shown in Fig. 141, and serves as the source
of power for driving the main cam shaft 645 of
the variable printing unit VP-I, this shaft 645 be-
ing shown in Figs. 99 and 141. The variable
printing unit VP-I is in most of its aspects quite
similar to the variable printing unit that includes
the adding mechanism as shown in the Walter T.
Gollwitzer Patent No. 2,501,444, such machine
being shown in Fig. 37 and the following views in
said aforesaid copending application. The shaft
645 has a gear 646 loosely mounted thereon,
and this gear is driven by a pinion 641 fixed on
the high speed drive shaft 620. The gear 646
constitutes the driving element of a single posi~
tion, one-revolution cluteh 660 that is of the
same type as the elutch 638, hereinbefore de-
scribed, and the driven element 650B of the
clutch 6890 is pinned to the shaft 645 so that this
shaft will be driven when the clutch 650 is en-
gaged. The clutch 650 is adapted to have its
stop lever disengaged by a solenoid 650M. Just
to the left of the outer frame element 6§53 of
the variable printing unit VP-I1, g beve] gear 654
is pinned on the shaft 645, and this bevel gear
meshes with a bevel gear 655 that is fixeed on
a rearwardly extending connecting shaft 656.
This connecting shaft 656 at its rear end has a
hevel gear connection 657 with a shaft 658 that
is shown in Figs. 99 and 141.

The shaft 658 is thus driven in each cycle of
operation of the variable printing unit VP-I, in-
cluding the total faking cycles thereof, and
among other things, the shaft 658 is utilized to
operate timing switches §59A, 659B and 659C,
Fig. 143, that are actuated by cams 659A-1, §59B-1
and 659C—I, Figs. 141 and 143, fixed on the shaft
698. The shaft 658 extends to the right and te a
voint between the frames of the variable printing
unit VP-1 and the punching unit PU. This shaft
is associated with the driven element of a clutch
660 whereby the shaft 658 may be connected
with a stub shaft 66{ that is mounted in the
frame of the punching unit PU in alignment
with the shaft §58. The shaft 661 extends to
the right and outwardly of the frame plate 635
of the punching unit, and has a bevel gear con-
nection 662 with the lower end of the shaft 309
which drives the stop finger cam shaft 308,

It will be observed that the shaft 645 is driven
from the clutch 650, and between the frames of
the variable printing unit VP-{ and the punch-
ing unit PU, another clutch 665 is provided
whereby the main cam shaft 633 of the punech-
ing unit PU may be operatively connected to the
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cam shaft 645 of the variable printing unit there-
by to drive these two units together when this
is desired or to enable the punching unit PU to
remain inactive in those cycles of machine op-
eration when totals are being read out of the
accumulators that are included in the variable
printing uynit VP-I1.

The elutches 660 and 665 are of the type shown
in Figs. 30 and 31, and the details of these
clutches are shown in Fig. 100 of the drawings.
These clutches are of the same one-revolution
release type, and have stop levers 660S and 665S
adapted to be latched in retracted positions by
jatches 660L and 665L. These latches are
gdapted to be released by solenoids 660M and
$65M, thereby to allow the respective stop levers
660S and 665S to move to their effective posi-
tions, and refurn arms 660A and 665A associated
with these stop levers are adapted to be en-
gaged by pins §60P and 665P to return these stop
levers to their latched positions. The pins 660P
and 665P are carried on the driving elements of
the respective clutches so that such clutches re-
main disengaged for but one revolution.

The totals that are thus read out of the accu-
mulators of the variable printing unit VP-{ are
not printed by the variable printer VP-I, but are
set up and printed in the variable printer VP-2,
as will hereinafter be described, and the variable
pnntlng unit VP-2 is cperated in timed relation
to the cam shaft 645 not only in such total cy-
cles, but also in the normal printing cycles
wherein money amounts, derived from the print-
ing devices D, are printed on the proof sheets.
This is effected by affording a driving connec-
tion from the shaft 658 to the main cam shaft
668 of the variable printer VP-2. This driving
connection includes a separable connector 610
that comes into play when the unit 202 is sep-
arated from the main unit 291. The separable
connector 6719 has one element 878-1 fixed on
the end of the shaft 658, while a second element
670—2 is fixed on the end of a connecting shaft
671 that is connected by a universal joint 672
to another shaft 673 which is in turn associated
with the main cam shaft 668 by a universal joint
614.

The shaft 661 of the punching unit PU has
an indexing means, including a disk 615, asso-
ciated therewith so as to hold the shaft 661 In
its home position when the clutch 680 is dis-
engaged. Also, the shaft 661 has a cam 616
fixed thereon so as to operate a timing switch
877 in each revolution of the shaft 661, this tim-
ing switch being utilized in the control of the
machine as will be described hereinafter.

The cam shaft 633 also has an indexing means
including a disk 178, associated therewith, as
well as certain driving or actuating members,
as will be described hereinafter.

THE PRINTING DEVICE FEED

The printing devices D are customarily stored
in suitable drawers or the like when not in use,
and when these printing devices are to be fed
through the machine, they are introduced into

the magazine M in the manner disclosed, for

example, in Gollwitzer Patent No. 2,002,773, pat-
ented May 28, 1935. The magazine M comprises
four upright substantially L-shaped corner mem-
bers as 100, such L-shaped figuration affording
in each of the strips an arrangement adapted to
embrace a corner of each of the printing mem-
bers stacked in the magazine M. The lower-
most printing device in the magazine is with-
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drawn from the magazine and advanced through
the printing device guideway through the inter-
mediary of reciprocable carrier bars, as will be
cescribed presently.

The guideway through which the printing de-
vices are thus advanced comprises two rails T0{
and 102 which are suitably secured to mounting
bars 832 of the main frame of the machine and
which extend from front to rear across the ma-.

0 chine in parallel relation one with the other.

As best shown in Fig. 46, the rail 70f has a
rabbeted grocove T893 formed in the inner face
adjacent the upper edge thereof and a corre-
sponding rabbeted groove 104 is provided in the
inner face of the rail 702 adjacent the upper edge
therecf. The carrier bars 185 and 7106 are
mounted in these rabbeted grooves and have a
reciprocatory movement imparted thereto in a
manner which will be explained presently. A
retaining plate 107 is secured to the inner face
of the rail 16{ and extends past the open face
of the rabbeted groove 163 so as to thereby re-
tain the carrier bar 165 in the rabbeted groove
763. A similar plate 708 on the inner face of
the rail 702 is effective to retain the carrier bar
706 in the rabbeted groove T04. As will be ex-
plained more fully, the plates 707 and 108 are
discontinuous in that these plates extend be-
tween the anvils on which the printing and con-
trol devices come to rest in the course of the
step-by-step advancing movement thereof-
through the printing device guideway and the
plates 707 and 108 also extend beneath the mag-
azine M so that the lowermost of the printing
and control devices stacked in the magazine M
rests on the upper edges of the rails Td7 and
708.

In the course of advancing movement of the
printing and conftrol devices through the ma-
chine, and in the course of movement of these
printing devices from the magazine M and onto
and from the various anvils, to be described
presently, on which the printing and control de-
vices come to rest, the printing devices D ride
on the upper edges of the plates T07 and T108.
As best shown in Fig. 46, the upper edges of
these plates are of rounded configuration and
desirably these edges are chromium-plated so
as to thereby present a wear-resistant surface to
the printing and control devices that are adapted
to travel therealong.

The carrier bars 185 and 7106 have a recipro~
catory movement imparted thereto through the
intermediary of the arrangement illustrated, for
example, in Fig. 38. Thus, by referring to ¥Fig. 38,
it will be seen that a rack 709 is formed in the
lower edge of the carrier bar 106 adjacent to
the rear end thereof and a similar rack is pro-
vided and is similarly located on the carrier bar
705. " A shaft TI0 is journaled in bearings pro-
vided in the rails 70f{ and 702 and pinions Til
and 712 are fastened thereto in position thereon
to respectively mesh with the racks as 700 re-
spectively provided on the carrier bars 196 and
7105. Inasmuch as the pinions 711 and Ti2 are
fastened to the shaft 710, and sinece these pinions
are meshed with the racks on the carrier bars,
movement imparted to the shaft Ti§ is simul-
taneously transmitted to the carrier bars 705 and
106.

Rotative movement is imparted to the shait
7i0 and therefore reciprocatory movement is im-
parted to the carrier bars 1705 and 706 through
a segment 113, Figs. 33, 36, 37 and 38, that is
mounted for pivotal movement about a stub shait
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718 that is jourhialed in bearings provided on
the plates as TI4A that are secured to and ex-
tend above the rails 101 and 102. The segment
T13 inhcludes an afm Ti6 to which one end of a
lisk T16 is pivotally connected. A reciprocatory
movement is imparted to the link 110 from rocker
411 that is included in the drive mechanism

as hereinbefore explained, and, as shown in Fig.

33, the lower end of the link T#6 is pivoted at
T16P on the rocker #74. The teeth T{1 provided
on the segment 713 mesh with a pinion 118 that
i eeured to the shaft T18 outwardly of the rail
102. Desirably the pinion 1i8 is of smaller di-
ammeter than the pinions T(1 and 112 so that
when reciprocatory movement is imparted to the
gegment 113 from the link Ti7 and this in turn
is trahsmitted through the teeth 741 through the
pinton 118, the pintons 711 and Ti2 will be ef-
fective to transmit accelerated motion to the car-
rier bars 106 and 710§.

The conjugated cams 410A and 470B included
in the drive mechanism 380 act through the
rocker 871 to impart the reciprocatory move-
ment to the link 718, and the degree of move-
ment of the link 117, and conhsequently the de-
gree of movement imparted to the carrier bars
705 and 106, is ‘determined by the configuration
of the aforesaid conjugated :wcams and the
amount of movement thus imparted fo the car-
rier bars T06 and 106 is sufficient to move the
earriei bars 105 and 706 toward the front of the
machine in an amount sufficient to advance the
printing and control -devices from the magazine
M and on to and from the anvils provided in

the printing device guideway on which the ,;

priating devices are adapted fo come to rest,
such spacing of the magagzine M from the first
of such anvils and the spacing 'of these anvils
one from the other beitig uniform along the ex-
tent of the printing and control device guide-
Way.

Advancing movement is imparted to the print-
ing '‘and control devices from the :carrier bars
708 ‘and 106 through pawls that are provided
at spaced intervals along the carrier bars 105
abd 706, and these pawls have portions that
may project above the top edges of the carrier
bars and these projecting portions of the pawls
engage the rearwardly disposed edges of print-
ing and contro] devices when these are to be
advanced through the guideway therefor. The
pawls are arranged in pairs, one pawl of -each
pair being mounted .in the :carrier bar 765 and
thie other being mounted in the ‘carrier -bar 106
and the pawls of such & pair are .aligned one
with the other. Moreover, these pairs of pawls
are provided at spaced intervals along the ex-
tent of the carrier bars, the spacing between
the respective pairs of pawls corresponding to
the spacing of the first anvil from the magazine
and the -spacing of the respective -anvils one
from the other.

By referring to Fig. 38, it will be seen that a
pawl 119 is provided in the carrier bar 186 near
the inner end of the rack 108. This .pawl is
mounted in ‘a recess 120 formed in the upper
edge -of the carrier bar 706 and the pawl 119
includes :a rounded end portion 724 which fits
into a -complementary shaped portion at the
rear -end of the recess 720 so as te thereby sup-
port the pawl for vertical movement relative
to the upper edge ‘of the carrier bar 106. .Atthe
forward €nd of the recess 120, 'a ledge 122 pro-
vided at the upper -edge ‘of the -carrier bar 706
extends ‘over a jportion -of the recess 120 -and
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a tongtie 123 on the pawl i§ normally disposed
beneath this ledge. A leaf spring 124 is mounted
in the lower part of the recess 720 and acts
on the lower edge of the pawl 719 so as to force

, the pawl upwardly and thereby dispose the

shoulder 725 on the pawl 719 at the inner end
of the ledge 122 in a position to project above
the top edge of the carrier bar 186. A pawl
similar to the pawl Ti9 and mounted in the
manner just described i5 provided in the carrier
bar 785 in alignment with the pawl 719 and these
pawls -constitute the pair that advances the low-
ermost printing device from the magazine and
to the anvil disposed immediately forward ‘of

5 the magazine.

During the course of forward movement of
the -carrier bars 785 and 7106, the pawl 19 and
the cooperating pawl in the carrier bar 10§ pro-
ject above the upper edges of the carrier bars
in which they are mounted, and immediately
after the start of forward movement of the car-
rier bars 105 -and 106 the shoulders 125 on these
pawls engage the rear edge of the lowermost
printing and control device in the magazine, and
in the course of subsequent forward movement
of the carrier bars 105 and 766 these pawls re-
main in engagement with the rear edge of this
device and move the same forward along with
the carrier bars, this particular printing and
contro]l device riding on the upper edges of the
plates 10T and 708 as described hereinabove.
At the end ‘of forward movement of the carrier
bars, the printing and coniro]l devices advanced
by the pawl 719 and its cooperating pawl will
be disposed at station 212 in the printing and
control device guideway. This station 212 is
afforded by an anvil 126 that is composed of
a block that is disposed between and which is
secured to the rails 701 and 102, the portions

; of the plates 707 and 108 that extend beneath

the magazine -and terminating -at the rear edge
of the anvil 128. The upper surface of the anvil
126 lies in the plane of the rounded :edges pro-
vided at the tops of the plates 1871 and 188 so

. that when the printing and control devices ad-

vance from the magazine into station 242, it
rests on the anvil 726.

Immediately after the forward movement of
the carrier bars has been effective to dispose the
printing and control devices withdrawn from
the magazine M at station 212, the rearward
movement of the carrier bars 765 and 105 is
initiated and these carrier bars subsequenty re~
turn to the initial at-rest position thereof, in
which ‘position the pawl 719 and its cooperating
pawl will be disposed behind the rear edge of
the lowermost printing ‘device in the magazine
M.
In the course of returning :movement of the
carrier bars 165 and 106, the pawls as the pawl
719 and its cooperating pawl in the carrier bar
105, are free to be pressed downwardly :against
the action of spring 723 effective thereon. It
has been found to be advantageous to positively
lower the pawls as Ti9 during the course of
rearward movement of the carrier bars 185 .and
706 so as to dispose the upper edges of these
pawls below the plane of the upper edges of
the carrier bars so as to thereby keep the upper
surfaces of the pawls out of engagement with
the lowermost printing and ‘eontrol devices in
the magazine during the course of refurning
movement of the carrier ‘bars. To this end, as
best shown in Figs. 39 and 389A, s pin 127 is
secured -to the pawl 7119 to project inwardly to-
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ward the opposite carrier bar. A flat spring
728 is mounted on the top of a block 128B on
the inside face of the plate 788, and this spring
728 has an overhanging edge extending into 2
longitudinal clearance slot 728S formed in vh2
plate 108. Within the slot 728S, the spring 728
has a projecting forward end 728F disposed im-
mediately forwardly of the magazine M, and
this forward end T28F is bent slightly upwardiy
as shown in Fig. 39A. The rear end 728R ex-
tends to substantially the rear portion of the
magazine M and is bent downwardly as shown
in Fig. 39A. In the course of return move-
ment of the carrier bar 1086, the pin 127 moves
under the forward end of the spring 728, and
by reason of the vertical position of the spring
128 this is effective to pivot the pawl 7i9 down-
wardly against the effect of the spring 23 so
as to thereby dispose the upper surface of this
pawl beneath the upper edge of the carrier bar
706. Prior to the time the rearward movement
of the carrier bar 788 is completed, the pin
127 moves out from under the lower face of the
rear end 728R of the spring 12§, and thereupon
the spring 723 is efiective to dispose the shoui-
der 125 on the pawl Ti§ in position to engage
the rear edge of the lowermost printing and
control device in the magazine M. 1In the course
of the next advancing movement cf the carrvier
bar 7108, the pin 127 rides along the upper sur-
face of the spring 728 and this is effective to
hiold the pawl 719 in position to have the shoul-
der 725 thereon remain in engagemaent with the
rear edge of the printing device being advanced
from the bottom of the stack thereof in the
magazine M. The spring 728 is, therefore, eifec-
tive to prevent the weight of the stack of the
printing and control devices in the magazine M
from depressing the pawl 7i§ as the pawi passes
beneath the printing and control devices dis-
posed in the magazine M immediately above tiie
one being advanced by the pawl 719 and its co-
operating pawl. The pawl in the carrier bar
785 aligned with the pawl 719 includes a pin
similar to the pin 727, and this pin cooperates
with a spring plate similar to the spring plate
728 so that this particular pawl operates in the
manner hereinabove described with reference fo
pawl T18.

In order to insure that the printing and con-
trol devices being advanced by the pairs of pawls
in the carrier bars will remain in ehgagemensg
with the pawls respectively effective thereon
and in order to insure that the printing and
control deviess D will ride along the upper edges
of the plates 167 and 188, retaining strips 30
and 131 are respectively secured to the upper
edges of the rails T0i
disposed marginal portions of these retaining
strips projecting above side marginal portions
of the printing and control devices on the upper
edges of the plates 781 and 748.

- A pawl 732 is mounted in a recess 733 in the
upper edge of the carrier bar 7§6 in the manner
described hereinabove with reference to the
pawl 119 and a pawl adapted to cooperate with
the pawl 732 is mounted in the carrier bar 70&
in alisnment with the pawl 13%2. The pawl 732
is mounted on the carrier bar 78§ in spaced
relation with the pawl 715, the spacing between
these pawls being equal to the amount of ad-
vancing movement imparted to the carrier bar
165 or stated otherwise, the pawl 732 is spaced
from the pawl 718 in an amount equal to the

and 182, the inwardly.
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spacing between the magazine M and station
212 above anvil 126.

Hence, during the time the pawl 71§ and its
cooperating pawl in the carrier bar 195 is effec-
tive to advance the lowermost printing and con-
trol device in the magazine M or to the anvil
726, the pawl 132 and its cooperating pawl in
the carrier bar 705 is effective to advance a
printing and control device that has been dis-
posed in the anvil 126 to station 214 above the
anvil 734 that is disposed between and secured
to the rails 70i and 702 as best shown in Figs.
41 and 43.

Yet another pawl 135 is provided in the car-
rier bar 106 forwardly of the pawl T382 and this
pawl 135 is mounted in the carrier bar 706 in
the manner hereinabove described with refer-
ence to the pawl Ti9. Another pawl is pro-
vided in the carrier bar 165 in alignment with
the pawl 735 and the pair of pawls thus afforded
are effective to advance a printing and control
device disposed at station 2{4 on the anvil 734
to station 2i8 on the anvil 736, which like the
anvils 726 and 734 is disposed between and car-
ried by the rails T8f and 702, The pawl 135
is spaced forwardly from the pawl 7132 in an
amount equal to the spacing of the pawl 13Z
forwardly of the pawl 119.

The pawis 132 and 735 and their cooperating
pawls in the carrier bar 9% do not have a pin
as 127 provided thereon and spring plates as
728 are not asscciated with the pawls 7132 and
135. These two pawls and their cooperating
pawls in the carrier bar 705 do not tend to he
depressed during the advancing movement of
the carrier bars and it is for this reason that
these pawls are not equipped with a pin as 727
to correspond with a plate as 128.

By referring to Fig. 33, it will be seen that
a piate T87 is secured to the inner face of the
retaining plate 787 and this plate has a curved
surface 733 provided on the upwardly and for-
wardly disposed edges thereof, the curved sur-
face 138 being arranged to merge into the upper
face of the anvil 736. Another plate 739 is
fast to the inwardly disposed face of the plate
107 and has a rearwardly disposed formed sur-
face T40 thereon. The space between the sur-
faces 738 and 749 affords a throat 741 into which
the marginal edge of a printing and control de~
vice is advanced when the pawl 735 and its co-
operating pawl in the carrier bar 185 engage
the rear edge of a printing and control device
that has been disposed on the anvil 135 so that
during the course of the advancing movement
of the carrier bars, the printing and conirol de-
vice that has been disposed on the anvil 736
passes through the throat 74f to be collected
with other printing and control devices that
have passed through the machine in a manner
to be explained presently. It will be understood
that plates similar to the plates 737 and 734 are
provided on the inner face of the retaining plate
788 {o aiford a throat and similar to and aligned
with the throat 141.

During the time the printing and control de-
vices come to return on the anvils 723, 734 and
736, operations are performed thereon as will
be explained more fuily hereinafter. Ii has been
found to be advantageous to accurately locate
and positively retain the printing devices dis-
posed on the anvils 728, 154 and 735 during the
time operations are being performed thereon.

The mechanisms which are effective to bring
about such accurate positioning and firm re-
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tention of the printing and control devices D
cooperate with the notch 234, Fig. 2, that is
provided in a marginal edge of each of the print-
ing and control devices. Briefly, the notch as
234 is of substantially V-shaped configuration
for a purpose that will be explained presently.

By referring to Fig. 33, it will be seen that
brackets 142, T43 and 744 are secured to the
outer face of the rail 7102 and a shaft 145 is
Jjournaled in bearings afforded in these brackets.
As bhest shown in Fig. 48, an arm 746 is fas-
tened to the shaft 7145 and the upper end of a
link 147 is pivotally connected to the free end
of the arm 746. The desired reciprocatory
movement is imparted to the link 147 by pivot-
ally connecting the lower end of the link 147
to the rocking plate 4715, Fig. 33, so as to thereby
rock the shaft 745. A spring 147S acting up-
wardly on the link 741, as shown in Fig. 33, serves
to hald the cam roller 475A in engagement with
the cam 479.

As best shown in Figs. 33 and 36, a plate 148
is mounted on the shaft 745 adjacent to the
bracket 742 and this plate extends across the
outer face of the rail 702. The plate 148 is aligned
with the anvil 126. Similar plates 742 and 758
are mounted on the shaft 145, respectively, in
alignment with the anvils 734 and 136.

As best shown in Figs. 40, 41, 42 and 46, each
plate as T48 is bent Inwardly at the upper edge
thereof to extend across the upper edge of the
rajl T02. By referring to Fig. 42, it will be seen
that the intermediate portion of the mwardly
bent part of the arm 748 is cuf away to provide
a finger T48F, and at the rearwardly dispossd
edge of the plate as 748 a finger 151 is provided,
the Inwardly disposed edge of this finger 75{ be-
ing of substantially v-shaped configuration soc as
to be complementary to the notch as 23% pro-
vided in the printing and control devices.

As best shown in Figs. 33, 40, 41, 42 and 486,
each plate as 749 has an opening formed therein
through which an adjustable screw as 1582 is free-
ly extended, the adjusting screw being mounted
in a tapered opening provided in the outer face
of the rail 102. A spring as 153 is disposed about
the screw as 132 and extends between the head
of this screw and the adjacent face of the plate
148, this spring being effective to urge the plate
‘149 inwardly toward the printing and control
device guideway. Moreover, this adjustable
screw is effective to limit pivotal movement of
a plate as 149 in a direction away from the ad-
jacent face of the rail 702.

"Immediately prior to the start of the advancing
moavement of the carrier bars 1085 and 788, the
link 147 acts on the arm 746, Fig. 48, to rock the
ghaft 145 clockwise as viewed in Fig. 46. A block
as 754 is fast to the shaft 145 adjacent each of
the plates 741, 149 and 750 and upon clockwise
movement of the shaft 145, this block acts on
the adjacent face of the plate as 749 and pivots
this plate clockwise as viewed in Fig. 46 so as to
thereby withdraw the fingers 756 and 154 on each
plate as 749 away from the printing and control
device guideway.

Shortly prior to the completion of the advanc-
ing movement of the carrier bars 745 and 146, the
Hnk 747 acts through the arm 746 to rotate the
shaft 745 counterclockwise as viewed in Fig. 48
and in the course of this movement the block
as 754 tend to move away from the adjacent face
of the plate as 748 with which the block is asso-
ciated. This frees the plate as 149 to the action
of the spring 7%3 which thereupon pivot these
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plates counter-clockwise as viewed in Fig. 46 to
thereby move these plates inwardly toward the
printing and control device guideway.

By referring to Figs. 40 and 42, it wiil be seen
that each finger as 158 on each plate as 749 pro-
jects inwardly for a greater distance than does
the associated finzer 15{. Each plate as 149 is
so related with reference to the anvil with which
it is associated that the rearwardly disposed edge
of the finger 748 is disposed in the position in
which it is desired to dispose the leading edge
of a printing and control device that is to come
to rest on the anvil. Hence, since the plates as
749 move inwardly toward the printing and
confrol device guideway just prior to the com-
pletion of an advancing movement of the car-
rier bars 788 and 736, each finger as T892 will be
disposed in a position to arrest movement of a
printing and control davice moving on to the
associated anvil,

The apex of the finger 15! is spaced from the
rearwardly disposed face of its related finger 758
in an amount corresponding to the spacing of the
apex of the notch 234 in the printing and con-
trol device D as shown in Fig. 2 from the lower
edge of this device as it appears in Fig. 2. There-
fore, ag the leading edge of a printing and con-
trol device moves into engagement, the rearward-
ly disposed edge of the finger 720 and the related
finger 751 is in position to have the substantially
V-shaped end thereof move inte the notch as
234 in the printing and control device disposed
on the related anvil. By reason of the comple-
mentary and substantially V-shaped configura-
tion of the notch as 234 and the finger as 751, the
movement of the V-shaped finger into the V-
shaped notch accurately positions the printing
and contreol device on the anvil, Furthermore,
the disposition of the finger as 181 in the notch
as 234 under the effect of the spring as 7153 is ef-
fective to retain the printing and control device
on the related anvil in a predetermined position
during the time an aperation is being performed
on this printing and control device in the course
of operation of the machine,.

The plate 148 that is disposed at sensing sta-
tion 242 carries a microswitch 748S which is ac-
tuated in accordance with the extent of inward
movement of the plate 748. Thus, when a print-
ing device D is in sensing station, the plate 748
moves to one position and a normally open set
of contacts in the switch 748S are closed to con-
dition certain control circuits of the selector
mechanism as will be described. When a print-
ing device has not been moved into sensing sta-
tion, the plate 748 moves farther inward, and a
normally closed set of contacts in the switch
148S are opened to disable the control cireuits
for the variable printer VP-i, the shutile feed
246 and related mechanism, as will be described.

The printing device is passed into the throat
as 141, Fig. 33, and through the chutes 154 to
which the throat as 741 leads. The chute 754 for
directing the printing device to the printing and
control device collecting tray 755 is supported
from the frame of the machine beneath the
printing and control device guideway. A con-
ventional follower device is included in the tray

~ 795 and as the printing devices move into this

78

tray, a packer mechanism is effective on the
printing devices to force the same through the
tray 755 toward the right as viewed in Fig. 33.
The packer mechanism which is operative to ef-
fect the foregoing includes the arm 756 supporsed
from a stud shaft 157. The arm 756 has a finger
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758 extending therefrom which is releasably at-
tached to the arm 785 that is also pivotally
mounted on the stud shaft 75%, the releasabie
connection between the finger 758 and ths arm
158 being effective intermediate the ends oi the
arm 158. A link 769 is pivotally connected to
the free end of the arm 755 and this link exiends
rearwardly and downwairdly and is pivoted on the
rocker 471 so that reciprocatory movement is im-
parted to this link 763 so as to thereby rock the
arm 158 to effect the packing operation. The
releasable connection established between the
finger 158 and the arm 753 permits the arm 158
to be swung upwardly when it is desired to gain
access to the forward part of the collecting
tray 7155.

The usual means for withdrawing printing and
control devices from the collecting tray 155 is
provided. In the present instance, this consists
of a rod 761 slidably mounted at one side of the
collecting tray 755. A hand grip 762 is provided
at the rear end of the rod 781 and when it is
desired to withdraw printing and control devices
from the collecting tray 785, the hand grip 762

is grasped so as t0 enable the rod 61 to be moved !

rearwardly. The usual means at the forward end
of the rod 75! acts on printing and control de-
vices in the tray 755 to move the same rear-
wardly through this tray when the rod 161 is
moved rearwardly.

It is essential that the rod 76! and the parts
associated therewith be returned to the normal
at-rest position thereof shown in Fig. 37. In
order to insure that this will be breught about, a

finger 763 is associated with the device provided F

at the forward end of the rod 761{. An adjustable
screw 194 is mounted in this finger 783 in posi-
tion to cooperate with the operating element of a
microswitch 785. The adjusting screw 764 is so
related to the operating element of the micro-
switch 765 that when the rod 781 is in its proper
at-rest position, the microswitch 765 is closed.
As will be described hereinafter, the microswitch
165 is included in the main control electrical cir-
cuit of the machine and is s¢ arranged in this
circuit that this switch must ke closed bhefore
circuit can be established through this main con-
trol circuit.

It has been found to be advantageous to enable

the follower mounted in the printing and control &

device collecting tray 755 to be removed there-
from as, for example, when a collection of print-
ing and control devices is to be withdrawn from
this tray. It is, however, essential that the

printing and control devices in the tray 755 re- !

main in upright position even though the fol-
lower device is removed from association there-
with.

In order that this may be realized, the ar-

rangement best illustrated in Figs. 34 and 35 is 89

provided.

Near the rear end of the collecting tray 755,
the side wall is bent to provide a horizontally
disposed ledgze T66. A block 7167 is disposed on
and secured to this ledge 786 and the inwardly
d’sposed face of this block is alighed with the
inwardly dispeosed face of the side wall of the
trav 755 that is bent to afford the ledge 768, as
best shown in Fig. 35. At spaced intervals along
the extent of the block 167 openings 168 are pro-
vided by drilling into the bloek 187 from the left-
hand face thereof as this block is viewed in Fig.
35. In so forming the opnenings as 768, the
tapered point of the drill is prevented from
breaking through the right hand face of the block
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167 as it is viewed in Fig. 35 whereby an inturned
shoulder 163 is afforded at this end of each open-
ing 768. A jaw as T710 is mounted in each of the
openings 768 and is disposed therein so as to
engage the shoulder 169 whereby a portion of
each jaw as T10 extends into the tray as 755 to be
disposed in position to engage adjacent edges of
printing and control devices in the tray 145. In
order to maintain the jaw 770 in the aforesaid
projected position, a spring as 171 is mounted in
each of the openings as 768 and acts on the jaw
170 to force the same into the aforesaid projected
position. The springs as 111 are retained in the
openings as 188 by a plate 112 that is secured to
the face of the block 767 from which the open-
ings as 768 are drilled, said plate 112 being effec-
tive to close the adjacent ends of the openings
as 768 and thereby maintain the springs as 771 in
the openings as 168 under tension. By referring
to Fig. 33, it will be seen that a plurality of open-
ings as T&8 are afforded so that a plurality of
supports are provided near the rear end of the
tray 795 that are to be effective to maintain the
printing and control device in upright position
in this tray.

The supply of printing devices D in the maga-
zine M is checked in each operation of the car-
rier bars by a sensing pawl 113, Figs. 33, 33A, 36,
36D and 38E, that is pivoted at T13P beneath the
rail 782. A spring 773S urges the upper end of
the pawl toward the lower side portion of the
magazine M so that a nose T13N may engage the
edge of the lowermost printing device D. Such
sensing movement is governed by a recess T06R,
¥Fig. 368, formed in the side of the carrier bar
18§, such recess being engaged by a cam roller
Y18 carried on a pin T14 fixed on the pawl 171
and extended through an opening 782B formed
in the rail 782, Figs. 36 and 36D. A microswitch
175 is carried on the pawl 113, and is so arranged
that when the pawl 173 moves through its full
counter-clockwise stroke, due to absence of a
printing device in the magazine, the operating
button of the switch 775 will engage an adjust-

- able abutment afforded by a screw 1158, thereby

to operate the switch 175 and cause the machine
to stop, as will hereinafter be described. The re-
cess TO6R is so located that such sensing takes
blace when the carrier bars are in the forward
bortion of their stroke.

THE SENSING MEANS

A printing device advanced from the stack
thereof in the magazine M onto the anvil 126 is
disposed in sensing station 212 when the printing
device comes to rest on this anvil 726. While the
printing and control device is disposed in this
position, the sensing head SH now to be described
in cetail cooperates with the printing device D
disposed at station 212. The sensing means
which is to cooperate with a printing and con-
trol device as D at the station 212 includes a
plurality of groups of sensing pins that are
adapted for cooperation with perforations as 231
that are formed in the card 232 and the under-
lying data field 229 on the frame 225 of the print-
ing and control device as D. The sensing means
also includes sets of pins that are adapted for
cooperation with tabs as 236 that may be remov-
ably secured to the frame 225 of a printing and
control device as D at selected of bredetermined
positions along one edge thereof as, for example,
in the manner disclosed in Gollwitzer Patent No.
2,132,412, patented October 11, 1938.
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As best shown in Figs. 80, 82 and 83, the sensing
means includes the sensing head SH that is
mourrted between the rear ends of the arms 7116
and TTY.  As best shown in Figs. 36, 36A and 36C,
by pivetal mounting indicated at 718 on the plates
a8 TI4A respectively secured to the rails 194 and
"182, the arms Y78 and 171 are maintained in pre-
‘determined spaced apart relation by a spacer T18,
-Adjacent the pivotal mounting 718 of each of the
arms as 176 and 111, a bracket 779 is provided
whieh is pivoial about a screw 188, Fig. 36C. An
opening 131, Fig. 364, is formed in another arm
of the bracket 719 and a screw 182 freely passes
through this opening 181 and is tapped into the
adlacent arm as T¥T so that the screw 182 serves
as an adjusting means for the arm 777. The arm
as TTT may be shifted and adjusted relative to the
‘bracket 178 and the pivot Y18 to thereby impart
slight longitudinal mevement in one directicn or
the other to the arm 117 to thereby enable the
‘position of the sensing head SH to be adjusted
‘slong the extent of the printing and control de-
vice guldeway. In order that the sensing head
8H may be adjusted transversely of the printing
and control device guideway, the arrangement
best shown in Fig. 36B is provided. The arrange-
ment shown in Fig. 36B is that associated with the
arm 117 but # will be understood that a similar
but reversely directed arrangement is associated

with the arm Y16.. A bracket 783 depends from ¢

the arm 117 and a screw 184 is passed through a
tapped apening in ‘the lower portion of this
bracket to have the head thereof adjacent there-
of with the face of the rail 7162. The lock nut 784A
is provided on the screw 184 and cooperates with
the adjaeent face of the bracket 783 to hold the
mevew 184 in adjusted position. By varying the
positiom of the screw as 784 relative to the face
af the rail as 702 and simultaneously adjusting
the corresponding parts provided for the arm 116
to cooperate with the outer face of the rail 102,
the arms 716 and 171 and, therefore, the sensing
head SH may be adjusted transversely of the
printing and control device guideway. The pur-
pose of these longitndinal and transverse ad-
Jjustments will be explained presently.

As best shown in Fig. 83, the sensing head SH
includes an upper head as 786 which has lugs as
#6A depending from the rear end thereef that
sre pivotally connected as indicated at 185B to
brackets as 188C provided at the rear ends of
arms as 116, - In this way the head 785 is sup-
parted for pivotal movement relative to the arms
as 116 to which other portions of the sensing
beed 18§ are fixedly connected.

By referring to Fig. 2, it will be seen that the
data field 239 of the frame 225 of the printing
and eontrol device D affords a field whereat per-
forations may be formed in selected positions,
such potential positions being shown in broken
lines in Fig. 2 and wherein also the perforations
of such potential positions are indicated in full
lines. It will be noted that transversely across
the printing and control deviee as iltustrated in
Fig. 2 where the numerical amounts are o be rep-
presented by perforations formed in the card 232
and the underlying portion of the data field 236
af the frame 225 of a printing and control device,
each set of five perforations longitudinally across

the printing and control device may be devoted 7

to an order of numerical amounts to be repre-
sented. In the present instance the two sets of
potential positions whereat perforations may be
formed along the right-hand edge of the print-

ing ané control device are not utilized but per- 7
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forations may be selectively formed in any or all
of the next succeeding five sets of perforations
toward the left as viewed in Fig, 2. Also, when
numerical amounts are to be represented, per-
forations are formed in the card 232 and through
the underlying potential perforation position in
the data field 238 in accordance with the code
shown in Fig. 3. Thus, when the number “1** is
to be represented, a perforation is formed in the
lowermost of the potential positions as these are
viewed in Fig. 2 and also in the uppermost of such
positions. If the number “2” is to be represented,
& perforation is only formed in the lower portion
of the position. By referring to Fig. 3, it will he
seen where the openings are thus formed in the
various sets of perforations either singly or in
irs to effect representations of the other signifi-
cant digits. In the event a space appears in the
order of a number to be represented then no per-
foration is formed in the potential positions.

In the present instance where perforations may
be formed in any one or all of the five sets of
perforations in potential positions in the data
fleld 230 of a printing and control device as D,
the sensing head SH is equipped with sensing
pins. These sensing pins are located in the sens-
ing head in such position that one such pin will
be aligned with and will be free to pass through
an opening formed at a particular ocne of the
potential positions in the data field 289 of the
printing and control device as D. Hence, the
sensing pins are arranged in sets of five and in
Fig. 83 is shown one such set of pins, these pins
being indicated by the reference character T88%.
The pins as 186 and the various sets thereof are
mounted in plates as 187 and 188 that are secured
to and extend between the arms 116 and 177, the
plate 187 being arranged along the upper edges
of the arms 115 and 177 while the plate 788 is
disposed in recesses formed in the lower edges of
the arms 716 and 177 as best shown in Fig. 83.
Openings as 789 are formed in the plate 785 at
each position whereat a pin as 186 is to be dis-
posed and openings as 790 are formed in the plate
718 respectively in alienment with the openings
as 189. Thus, each pin as T8§ is mounted in and
extends through an opening as 789 and another
opening as 190, Collars as 194 are formed on
each of the pins as 786 and springs as 792 are
disposed about each pin as 786 to extend between
the lower face of the plate 187 and the upper
face of the collar 781. 'Thus the springs 792 are
effeetive to force the pins 188 outwardly beyond
the lowermost face of the plate 788.

When a printing and control device is disposerl
at station 2i2 and in a manner to be described
presently,- the sensing head 715 is moved down-
wardly toward the printing and control device
disposad af station 212, As to those of the pins
786 which are aligned with a potential perfora-
tion position in the data field 239 on the printing
and control device D whereat a perforation is
not formed with a corresponding and aligned
perforation in the card 232, it will be noted that
the lower end ef this particular sensing pin en-
gages the upwardly disposed face of the card 232
and as shown in Fig, 83 further movement of
such a pin with the sensing head SH is arrested
s0 that each such pin is forced upwardly against
the effect of the spring 792 disposed thereabout.
However, as to those of the pins 788 which pass
through a perforation in the card 232 and an un-
derlying perforation at one of the potential posi-
tions in the data field 230 in the printing and
control device at the station 212, it will be ob-
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served that these pins advanece on through the
printing and control device at the station 212
for a purpose now to be described.

As best shown in Fig. 83 a bracket as 193 is
detachably secured to the inner face of the rail
701 and a corresponding bracket is similarly se-
cured to the inner face of the rail 702. A plate
794 is secured to the upper face of the horizon-
tally disposed portion of the brackets as 193 to
extend between the rails 70! and 702,
as 795 are formed in the plate 7194 at each of the
places whereat a sensing pin as 186 may pass
through aligned perforations in the card 232 and
the underlying portion of the data field 230.

Thus, as shown in Fig. 83 where the sensing is

head SH is shown in its lowermost operative posi-
tion, those pins as 188 which pass through per-
forations in the card 232 and the data field 230
move into the underlying opening 785. Pins as
7198 have enlarged heads at the upper ends there-
of respectively disposed in the opening 195. Col-
lars as 797 are provided on each of the pins 196
below the plate 794 and also below a plate 798,
Figs. 83 and 83A. As best shown in Fig. 834, the
plate 798 has a plurality of slots 798A formed
therein which extend inwardly from one edge of
this plate. Each set of pins as 788, one such set
being shown in Fig. 83, is respectively adapted
to be disposed in a slot as 798A. A plate 798 is

Openings i

2y

suitably secured to the underface of the plate 194. 5i:

The disposition of the pins as 796 in the slots as
T198A limits the downward movement of the head
of the pins as 796 in the openings as 195.

Studs as 789 depend from the underface of the
plates 788 and 794 and support a plate 800. Open-
ings as 881 are provided in the plate 880 in such
position that one of the pins 796 extends through
each such orening. Springs as 802 are respec-
tively dispesed about the pins 186 to extend be-
tween the upper face of the plate 8060 and the low-
er end of the collar 197 on the particular pin 796.
The springs 802 force the pin 786 upwardly, such
upward movement of the pins being limited by
engagement with the upper face of the collar 197
and with the lower face of the plate 798.

A plate of insulating material 803 is mounted
at the lower ends of the studs as 799. Openings
804 are formed in the plate 803 in such a manner
so that each opening 884 is aligned with a pin
186. Contact bars as 885 are respectively dis-
posed in the openings as 804. Hach contact bar
8085 has a groove as 886 formed therein and pins
as 807 extend through openings across the block
183 so that each pin 887 engages all the contact
bars 885 in a set thereof, such a set of contact
bars corresponding to a set of pins as 788 and
196. As best shown in Fig. 83B, the pins 807
either engage in grooves as 806 and adjacent
ping 897 or in a groove as 806 and in a cooperat-
ing recess formed in an adjacent part of the
block 893. By withdrawing the pins 807 from
the block 803, the contact bars as 805 may be
withdrawn from this block.

As best shown in Fig. 83B when the pins 796
are disposed in their normal at-rest position with
the upper edge of the collar 797 thereon engag-
ing the under face of the plate 798, each pin 796
is spaced from its cooperating contact bar 805.
However, when a pin as 7188 passes through
aligned perforations in the card 232 and the
underlying portion of the data field 230, such pin
passes into the aligned opening 195 and presses
the pin 796 therein downwardly. Such down-
ward movement of a pin as 796 into engagement

40

45

50

60

75

48

with a contaect bar as 865 establishes an electri-
cal circuit, the pins as 796 being mounted in
metallic elements and, therefore, being grounded
while the contact bars as 805 are mounted in the
block of insulating material 803 so that in effect
the engagement of a pin T96 with its cooperating
contact bar as 805 grounds this particular con-
tact bar, and such grounding of a contact bar
as 805 closes an electrical circuit for a purpose
described hereinafter.

As is well understood in the art, the heads of
the tabs as 236 in the printing and control de-
viee D, Fig. 2, may either be what are known as
whole tabs, half tabs or perforated tabs. Thus,
as disclosed in Hueber Patent No. 2,359,851, pat-
ented October 10, 1944, each itab may take the
form of a full tab, a notched tab, or may be
formed with perforations in the head of each
tah as 238 in any one of four different positions.
Customarily, twelve sockets of the nature disclosed
in Patent No. 2,132,412 are prcvided along the
edge of the printing and control device whereat
tabs as 226 are to be secured to thereby afford
twelve different positions whereat tabs at 236

» may be secured. Where resort is had to whole

and half tabs, each of these twelve tab receiving
positions affords twenty-four selecting positions
as the operative portions of the faces of the heads
of the tabs 228 are commonly called. When the
arrangement is such that a perforation may be
formaed at any one of four different positions in
the head of a tah, the positions are aligned with
each cother along the parallel edge of the print-
ing and control device D and in such an arrange-
ment twenty-four selecting positions are afforded
by the perforations in one such row thereof and
when two such rows are provided, forty-eight
selecting positions are provided. In order that
the gelector head SH may be arranged to be
responsive to forty-eight selecting positions,
openings as 808 are formed in the plate 187 adja-
cent the forwardly disposed edge thereof, there
being two rows of twenty-four openings as 808
provided in the plate 781. Openings as 809 are
formed in the plate 788 and these openings 809
are respectively aligned with the openings as 808
in the plate 787. A pin as 810 is mounted to
extend through each opening 898 and its aligned
opening 889, these pins including headed upper
ends which normally rest up against the upper
face of the plate T87. Two grooves as 811 are
formed in the upper face of the block 794 and
when the sensing head SH is moved to its lower
position shown in Fig. 83, the free lower ends of
the pins as 810 may pass into one or the other
of the grooves 811, one such groove being respec-
tively aligned with each set of twenty-four pins.

When no tab as 236 is provided at a particu-
lar position or when half of a tab is cut away in
alignment with a pin as 810 adapted to cooperate
with the cut away portion of the tab or when an
opening is formed in the head of a tab as 236 in
alignment with a pin as 810 adapted to cooper-
ate therewith when a printing and control device
D is disposed at the station 212, the free ends of
the pins as 810 may pass into the grooves as 811.
When, however, the lower end of a pin as 810
engages the face of a tab downward movement
of such pin with sensing head 7185 is interrupted
and consequently in the course of continued
downward movement of the sensing head 185,
the head of the pin engaged with the face of the
tab acts on the flange 812 on the member 185
so that the member 7185 pivots about the pivot



2,656,108

49

185B therefor in a counter-clockwise direction
as viewed in Fig. 83.

While openings as 808 and 889 are respec-
tively formed in the plates 787 and 188 to be re-
spectively aligned with each of the potential se-
lecting positions, it is often desirable to elimi-
nate pins as 810 so that only predetermined of
the various potential selecting positions will bhe
effective. This is accomplished by mounting
pins as 8f0 in aligned openings 808 and 809 in
position to cooperate only those selecting posi-
tions that are to be effective. Moreover, while
the- arrangement shown in the accompanying
drawings is one that enables utilization of forty-
eight selecting positions, it will be understood
that the arrangement is such that resort may he
had to a fewer number of such selecting posi-
tions merely by omitting pins as 816. Further-
more, if desired, arrangement can be made to
provide accommodation for a third row of pins
as 810 so as to thereby increase the number of
potential selecting positions to sixty.

By referring to Figs. 80 and 83, it will be seen
that the member 785 consists of two sections
812 and 813, the brackets as T85A being secured
to the section 813. The section 812 includes a
part which extends beneath the part 813 and
pins-as 814 and 815 are fast in this portion of
the member 812 near the inwardly disposed edge
thereof. These pins respectively extend through
slots as 814A and 8I5A formed in the section
813 to thereby support the part 812 for sliding
movement relative to part 813. A slot 8{6 is
formed in the part 812 between but forwardly
of the slots 814A and 8i5A. A stud 816A ex-
tends through the. slot 816 and has a pin 8188
thereon at the lower edge thereof. A plate 817
is secured to the inner face of the part 812 and
has & cam surface formed on the downwardly
disposed face thereof. The stud 816A includes
a head 818 that rests against the upper part of
the face 813. A handle 819A is secured to the
head 818 and when this handle is disposed in
the position shown in Figs. 80 and 83, the pin
816B engages the high part of the cam surface
on the plate 81T and this is effective to clamp
the part 812 to the part 813. However, when ths
handle 819A is grasped and rotated through a
90° angle as-viewed in Fig. 80, the part 812 is
unclamped from the part 813, whereupon the
part 812 may be moved toward the left as viewed
in Figs. 80 and 83. In the course of such move-
ment, the flange 812 is moved out of alignment
with the openings 808 thus disclosing these
openings. When the openings 808 are thus dis-
closed, a pin 810 may be inserted into an open-
ing 808 and the aligned opening 889, or such a
pin may be removed from such a set of openings
by selectively disposing pins as 818 in openings
808 and cooperating openings 899, and the pins
810 may he disposed to be aligned with those
of the potential selecting positions that are to
be effective in the course of operation of the ma-
chine. '

When the upper part 785 of the sensing head
SH pivots about the pivotal mounting as 1858
thereof as an incident to the engagement of a
pin 818 with the face of a tab on a printing and
control device D disposed at the station 212, this
counter-clockwise movement as viewed in Fig.
83 of the part 185 is transmitted through the
arm 8184, Figs. 36 and 80, to cause this arm to
move in a. counter-clockwise direction as viewed
in Pig. 36. A link 819B is connected to the arm
819A at the free end thereof and the aforesaid
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movement of the arm 8{9A in a counter-clock-
wise direction as viewed in Fig. 36 is effective to
move this link 819B upwardly for a purpose to
be described hereinafter.

As has been explained hereinabove as an in-
cident to operation of the printing and control
device advancing means, a reciprocatory move-
ment is imparted to the link 785 from the cam
180 against the effect of the spring 485A which
is normally effective to hold the follower 482A
against the periphery of the cam 480. The dwell
of this cam is so arranged that it is normally
effective on the links 485 to hold the sensing
head SH in its lowered operative position shown

5 in Fig. 83. The upper ends of the links 485 are

respectively and pivotally connected to the arms
118 and Ti1 as indicated at 485B, Figs. 36 and
80. When in the course of operation of the
printing and control device advancing means,
a printing device dispesed at station 212 is to
be advanced from this station and the lower-
most printing and control device in the maga-
zine M is to be advanced into the station 212,
the cam 480 is efiective through the links as 185
to move the sensing head SH upwardly so as to
thereby withdraw the pins as 185 and 810 from
cooperation with a printing and control device at
the station 212, This upward movement of the
sensing head SH is initiated prior to the time
advancing movement is imparted to the carrier
bhars 105 and 796 so that the pins 186 and 810
are free of the printing and control device at the
station 212 prior to the time advancing move-
ment is imparted to this printing and control
device by the carrier bars 705 and 106. How-
ever, once a printing and control device has
been withdrawn from the magazine M and ad-
vanced into the station 212 by the carrier bars
125 and 796, the sensing head SH may be low-
ered into the operative position thereof shown
in Pig. 83 so as to thereby bring the pins 788
and 810 into cooperation with related parts on
the printing and control device at station 212
with which these pins are respectively adapted
to cooperate.

Inasmuch as it is important that a face-to-
face relation bhe maintained between the arms
717 and 7118 and the link 185 connected there-
te, an arrangement like that shown in Fig. 36B
is provided in each of the arms 185. This ar-
rangement consists of an adjusting screw as
184B, Fig. 36, which ccoperates with the adja-
cent face of a rail as 762 in the manner and for
the purpose described hereinabove with refer-
ence to the adjusting screw 784. Thus, when
the transverse position of the sensing head 185
is adjusted through the intermediary of the
adjusting screws as 184B and in this way a flat
face-to-face relation is maintained between the
links as 185 and the adjacent faces of the arms
11T and 7118.

It will be understood. that the hereinabove de-
scribed lengitudinal and transverse adjust-
ments that may be effective to the sensing head
SH are for the purpose of insuring alignment of
the pins as 786 and 812 with the parts of a print-
ing and control device disposed at station 212
with which these pins are adapted to cooperate.

THE PLATES AND RELATED MECHANISMS

The platens P-2, P-3 and P-4 are carried on
the rigid printing frame 246 as hereinbefore
rointed out, and the particular way in which
these platen mechanisms are mounted is illus-
trated in Figs. 49.t0 60. Thus, the printing frame
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2:6 is afforded by a pair of rigid and generally
G-shaped side plates 825 and 826 that are mounted
in position on the machine frame of the unit 284
so that the upper arms of the plates 828 ad 828
are disposed above the sheet guideway SG-2 while
the lower arms of these plates are disposed
beneath the table top T—f of the machine.

In attaining this mounting arrangement of the
platens 825 and 8286, it should be pointed out that
the machine frame comprises a plurality of up-
rights 827 extended upwardly from a lower base
frame 828 of rectangular form, this base frame in
turn being supported on bottom rails 829 that are
arranged to engage the floor. The uprights 827

are connected along the rear side of the machine !

by a plurality of horizontal mounting bars 8380,
821 and 832, while at the front of the machine
the uprights are connected by 2 pair of horizontal
bars 833 and 834.

At the rear or closed end of the C-shaped plates <

825 and 826, these plates are arranged to be con-
nected to the upper mounting bar 832, while at
the forward end of the lower arm of each such G-
shaped plate, a connection is effected with a longi-

tudinal mounting bar 833 which extends parallel 2

to the bar 834 and somewhat rearwardly thereof.

Between the upper arms of the plates 825 and
826, provision is made for supporting the various
plates P-2, P-3 and P-4. Thus, near the forward

ends of the upper arms of the plates 825 and 8286, ¢

o pair of transverse rails 849 and 841 are secured
by means including fastening bolts 842. It is be-
tween the mounting rails 848 and 841 that the
platen P-3 is mounted, as will hereinafter be de~

scribed. Spaced rearwardly from the mounting o’

rail 841, a pair of parallel mounting rails 843 and
844 are extended between the upper arms of the
C-shaped plates 825 and 826, and these mounting
rails are similarly secured in position to afford

mounting space within which the roller platen ¢

P-2 and the supplemental stamper type platen
P-4 may be mounted as hereinafter described.

The roller platen P-2

The roller platen P-2 is illustrated in detail in
Figs. 50 to 60, inclusive, and it will be evident in
these views that the roller platen P-2 embodies
a carriage C that is disposed between the rails
843 and 844, and is mounted for longitudinal
reciprocation along a path that is transverge with
rvespect to the printing device guideway and which
is located so that the carriage passes over the
position occupied by the anvil 7134, In affording
the desired support for the carriage C on the rails
843 and 844, these rails have horizontally project-
ing tracks afforded thereon by means of plates
846, that are secured to the bottoms of the rails
by screws 847. The arrangement is such that
these plates extent toward each other so as to
project heyond the adjacent surfaces of the sup-
porting rails 842 and 844, and the projecting
tracks that are thus afforded are arranged to be
engaged by supporting and guiding roller means.
Thusg, near the center of the carriage C, front and
rear rollers 848 are mounted so as to ride along the
upper faces of the respective rails or tracks 846.
The carriage C also has a pair of front rollers 849
and a pair of rear rollers 850 mounted thereon
and arranged to engage the lower faces of the
respective tracks 848, and the rear rollers €58
each have a somewhat larger guide disk 880G as-
sociated therewith so as to extend into a down-
wardly facing guide groove 846A formed longitu-
dinally in the lower face of the rear guide rail 846.
Thus, the carriage is guided along an accurately
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defined path over the printing station defined by
the anvil T34.

The carriage C as herein shown is arranged to
afford two positions at which platen rollers PR
may be supported, but in most of the views from
Figs. 50 to 60, only one such platen roller has
been illustrated in the left-hand operating posi-
tion in the machine, the other or right-hand
mounting position having been provided for use
in connection with two-column listing work when
this is required. Thus, the carriage has a pair of
downwardly projecting mounting plates 851 dis-
posed near the front and rear edges thereof, and
these mounting plates serve to support certain of
the elements of the mechanism., These mounting
plates are formed as elements of g hottom cast~
ing 852 that is secured to the lower face of the
main carriage casting by means such as bolbs 853,
Fig. 63. In affording g mounting for g platen
roller PR, adjustment in a vertical direction is
provided in ordar that the printing pressure may
be accurately determined, and in accomplishing
this result, a pair of links 854 are extended gen-
erally horizontally to the left, Fig. 52, from
aligned pivot points 855 and 856 afforded, respec-
tively, in the lower corners of the mounting plates
881. These links 854 are extended to the left and
are pivotally connected at their left-hand ends to
upwardly extending links §57, the links 857 being
supported at their upper ends on g vertically ad-
justable cross shafs 888, Adjustment of the cross
shaft 868 is attained by means mcluding g pair
of adjusting nuts 851 that are of round form and
extend downwardly through the upper parts of
the carriage C. A retaining plate 851P engages
reduced neck portions on the nuts €61, and screws
extend downwardly through the plate 85{P and
into studs 2§{S that extend upwardly through
the carriage casting so that this structure holds
the nuts 861 in fixed longitudinal positions while
permitting rotative adjustment by engagement of
the kerfed upper ends of the nuts 86{. The nuts
861 are internally screw threaded, and engage un-
wardly extended threaded studs formed on mem-

, bers 862 that have a pihned connection with the

cross sheet 858 as shown ab 868A. Thus, by op-
eration of the adjusting nuts 85t, the cross shaft
830 may be raised or lowered, and since the ad-
justing nuts 88{ are disposed near the front and
rear ends, respectively, of the cross shaft 8§36,
these nuts may also be used for the purpose of
leveling the platen structure. The nuts 851 are
an:anged for normal adjusting operation in
unison by a knurled head 863 that is mounted for
ll.mited vertical movement in a non-rotative rela-
tion on a stub shaft 863M that extends down-
wardly through the main carriage casting, Ifig.
60. This is accomplished by a vin and slot ar-
rangement 863V, and 5 spring 853Z beneath the
head 862 urges the head toward an upper rela-~
tion with respect to the shaft 883M. A spring
plunger 853P in the shaft 86EM, Fig. 80, acts
against a stud 883X to urge the shaft 863M up-
wardly so that & gear 864M fixed thereon is in
the plane of and meshed with g pair of idler gears
884G that are carried on the lower ends of the
studs 861S. The gear 8¢4M also engages station-
ary pin 864P when the gear is in its upper posi-
tion, thereby to be locked against rotation. Thess
idler gears 864G mesh with gears 884H fixed on
the nuts 861, and when the head 863 is moved
downwardly from its normal position to the end
of the lost motion affcrded by the pin and slot
863Y, the gear 864M is disengaged from the lock-
ing pin 864P while still remaining engaged with
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the:idler pinions. When: this is done, the head
863 will actuate the nuts 86i in unison to cause
ordinary adjustment of the printing pressure.
When a leveling operation is to be performed, the
shaft 863M is depressed to disengage the gear
864M from the idlers, and the nuts 861 may then
be adjusted independently.

The platen roller PR is of the positive gear
driven type so that. the: platen roller rolls along
the lines of em®uossed characters on the printing
device D in timed relation to the movement of
the platen carriage C, and in such rolling action
the desired: cutoff action is attained by affording
& resilient platen facing 885 which is segmentally
formed to affovd cutoff edges 865-1 and 895-
as shown in Pig. 53 of the drawings, In accord-
ance with the present invention, the platen car-
riage C is moved through a stroke in one direc-
tion to accomplish a particular printing opera-
tionh, and at the end of the stroke, comes to rest
in_the position shown in Fig. 52, wherein the
edges 865~ and 865-2 are both spaced away from
the table top of the machine. Then, after ad-
vaneing movements of the sheets and related ele-
ments, the next printing operation is performed
by moving the carriage C in the opposite direction
to a position wherein the platen roller PR oc-
cupies the position shown in dotted outline in Fig.
52, in which position the edges of the resilient
platen facing are similarly spaced from the paper
so that the desired sheet feeding operations may
take place.

The gearing arrangement through which such
positive rotative movements may be applied to the
platen roller PR in the course of the aforesaid
reciprocating movements of the carriage C are
iNustrated in Figs. 52 to 55 and 57 and 59. Thus,
the rear link 857 carries a platen mounting bear-
ing structure which includes a pinion 8§81, ang
this pinion 867 is meshed with a pinion 868 that
is carried by the link 854. The pivot pin 858,
Fig. 59, carries a pinion 869 that meshes with the
pinion 868, and this pinion 869 meshes with a
pinion 870 that is mounted on a shaft 871 that
extends from front to rear through the mount-
ing plates 851. The pinion 810 is fixed on the
forward end of a sleeve 812, and at its rear end
this sleeve carries a gear 813. The gear 873 is
disposed so as to underlie and be meshed with a
rack 815 that extends substantially parallel to
the path of movement of the carriage C. The left-
hand end of the rack 815 is pivoted at 8716.on a
bracket 8771 that extends downwardly from the
rear face of the mounting rail 844, it being ob-
served that in Fig. 55 this structure is shown in
a reverse relationship. The sleeve 872 has a
guiding bracket 817 rotatably associated there-
with, and this bracket is extended upwardly and
bent around the upper edge of the rack 815 as
indicated at 8771G. Thus, when the carriage C
is moved longitudinally, the guide 8771 moves with
the carriage C and along the rack 875 and as-
sures that the rack 815 is maintained in meshed
relationship with respect to the gear 873. With
the arrangement that is thus afforded, the free
end of the rack 815 that is meshed with the gear
813 is able to follow the up and down adjusting
movements of this gear 815 when the platen pres-
sure is being adjusted and, hence, the pressure
adjustments are attained without changing the
cutoff relationship of the platen face 685. The
mounting, adjusting and driving arrangements
just described are in effect duplicated at the
right-hand end of the carriage C to afford an-
other platen roller position.

16

20

o
[=)3

30

35

40

656

70

%

54

The:carriage C is actuated through the desired
reciprocating stroke by a pair of links 888 that
are pivoted on pivots 88! near the front and
rear edges of the carriage C, and these links 230
are extended to the left and are respectively piv-
oted at 882 to a pair of similar arms 833 that are
extended in parallel relation from cpposite ends
of a mounting sleeve 884. 'The inounting sleeve
884 is fixed on a counting shaft 835 that is ex-
tended horizontally through the mounting rails
843 and 844, and on the projecting rear end of
the shaft 885, a bevel gear segment 88€ is fixed.
This bevel gear segment is meshed with a bevel
gear segment 887 that is fixed on a horizontal
shaft 888 that is supported by a bearing bracket
€89 and by a bearing in the left-hand plate 825.
Just to the left of the plate 825, an arm 8§39 is
fixed on the shaft 888, and the upper end of the
actuating link 515 is pivotally associated with the
arm 880. Thus, when the link 575 is moved in a
downward direction, the carriage C is moved to
the left to the position shown in Fig. 51, while
movement of the link 55 in sn upward direc~
tion actuates the carriage C to the right and into
the position shown in Figs. 52 and 53.

The stamper platen P-3

The main staraper platen P-3 is mounted and
supported over the main printing station in and
below the space between the mounting rails 848
and 841, as will be evident in Figs. 49 and 51, 65,
70, 72 and 73, and the stamper platen P-2 is
driven by an operating connection from the ver-
tical shaft 4071. Thus, as shown in Fig. 49, the
shaft 407 extends upwardly to a point adjacent
the outside surface of the C-shaped member 825
and by means of bevel gearing 892 is connected
to a forwardly extended shaft 893. The forward
end of the shaft 893 is supported in a bearing
bracket 894 carried on the side of the member
826, and by bevel gearing 895, the shaft 293 is
connected to a horizental shaft 836 that extends
to the left substantially midway betwesn the
mounting rails 843 and 841, and at its left-hand
end, the shaft 896 is associated by means of a
coupling 887 with the operating mechanism of
the plate P-3.

Thus, as best shown in Figs. 65, 70 and 72,
the platen P-3 is adjustably supported by means
of adjusting screws $08 beneath a lower plate 981
that is formed as a part of a supporting yoke
862. This supporting yoke 8§32 is arranged to
extend upwardly from the forward edge of the
plate 901, thereby to enable this yoke 8562 to he
disposed adjacent to the forward mounting rail
840, and near its upper end, the yoke £92 extends
inwardly as at 903 so as to substantially overlie
an operating shaft 985 that is connected by the
coupling 897 to the shaft 886. The shaft 965
is journaled adjacent its opposite ends in a pair
of cross bars 808 and 907, Figs. 70 and 72, thereby
to enable the shaft §85 to exert downward foree
on the yoke 202 by means of a pair of spaced
cams 58 fixed on the shaft 985 and acting
downwardly against cam rollers 888 that are
mounted in upstanding bearing lugs 28 formed
on the plate 98f. Spring means such as springs
911 and 8§12 act to urge the yoke 952 in an up-
ward or retracting direction.

The yoke 982 is supported and guided for move-
ment so as to maintain the lower face of the
platen P-3 in desired plane for printing engage-
ment with a sheet S, and, as herein shown, this
is accomplished by a parallslogram mouniing,
Thus, the mounting rail 841 has a pair of mount-
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ing lugs 9i3 fixed thereto and a shaft 814 is
mounted therein. A pair of links §{5 are piv-
oted at the rear ends on the shaft ${4& and ex-
tend forwardly and are pivoted on a shaft 915
in the overhanging portion %83 of the yoke §02.
Thus, the upper end of the ycke 882 is guided
and the lower end is guided by a pair of links
818 that are pivoted near the lower end of the
bracket 813 by a pivot shaft 8i8. These links
218 extend forwardly and are pivoted on the axis
of the cam rollers §83. Hence, in the rotation
of the shaft 285, the platen P-3 will be moved
downwardly through a printing stroke and will
then be retracted to the raised position in Fig. 49.

Serial numbering machine N-2

It will be observed that the left-hand link 818
ig ninned to the shaft 818 so that this pivot shaft
is cperated through a rocking movemeni each
time the platen P-3 is actuated through a pring-
ing cycle, and this rocking movement is utilized
to advance ihe serisl numbering machine MN-Z.
Thus, as will ke evident in Figs. 656 and 72, the
shaft 919 extends 2 short distance to the left
keyond the cross bar 987, and at the end of the
shaft 912, a rearwardly extending operating arin
028 is fixed to the shaft 818. The numbering
machine M-2 has an operating or advancing
shaft §2¢ that is urged in a counter-clockwise
direction as viewed in Pig. 65 by a spring §32,
and when the numbering machine is to be ad-
vanced one unit, the shaft 821 is rocked first in a
clockwise direction through g conditioning move-

n or ad-

ment and is then released for a retur

vaneing movement under the action of the spring
832. The spring 922 acts on one arm of a bell
crank laver §23, and the other arm of this bell
crank extends in a rearward direction and is
disposed substantially beneath the arm 828, An
operating connection is afforded between the arm
826 and the bell crank lever 823 by a vertically
extending link 825 that has a pivoted connection
at its lower end with the arm $23 and which
has a hook §25I at its upper end which is ar-
vanged to fit over a laterally projecting pin 82§
that is afforded on the arm §28. Hence, in the
downward movement of the platen P-3, the arm
826 will act to rock the shaft 82¢ of the num-
bering machine N-2 through a conditioning
stroke, and after the printing operation has been
completed and in the course of the retracting
movement of the platen P-3, the shaft 821 will
Le allowed $o move under the action of its spring
§22 through an advancing movement.

The numbering machine N-2 is mounted in
the machine s0 as to be removable therefrom,
thereby o facilitate resefting of the numbering
machine as well as the mounting of embossed
printing plates 93¢ thereon for printing certain
fixed data on the sheets S, and to enable this
to be accomplished without disturbing the con-
nection that includes the link 828, the num-
bering machine N-2 has its operating shaft ar-
ranged to be detachably related to the rock shaft
£2¢{. Thus, the rock shaft 32! is mounted in a
pbracket 831 that is stationarily located in the
machine, and a tongue and groove coupling 932
is afforded, one element of this coupling being
located on the shaft 821 while the other is lo-
cated on the operating shaft of the numbering
machine. The numbering machine N-2 has a
forwardly extending rod 933 fixed thereto so that
the numbering machine may be slid in a for-
ward direction along a guide plate 934 so as to
thereby remove the numbering machine from
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its normal position of use, and in such forward
movement, the tongue and groove connector 822
would normally be disengaged simply by such for-
ward movement, the tongue and groove of this
coupling being normally disposed in a horizontal
position. However, in the present instance, an
extremely close spacing of the numbering ma-
chine with respect to the location of the printing
device D has been necessary, and this has re-
quired that a clearance recess 835 be afiorded in
the adjacent side edge of the track 782, as will
be evident in Pig. 74 of the drawings. Because
of this, the guideway or track $34 is supported
on a mounting plate 936 and is pivoted thereto
at its rear end on a pivot 937, this pivet having
a spring tension arrangement $38% so that the
structure may he lifted to disengage a locating
pin %38 that engages a suitable recess in the
mounting block 936. Adjacent fo the forward
end of the mounting block 8§38, a spring tension
guide pin 849 is extended downwardly from the
guide 934 through a slot 941 formed in the
mounting plate 938, and it will be observed that
a spring 842 acts to urge the guide har 834 to its
nermal position that is shown in full lines in
Fig. 74, When the numbering machine is to be
removed, the guide strip 934 is raised at its for-
ward end to disengage the locating pin 938, and
the bar 234 is then moved to the dotted line
position shown in Fig. 74, thereby to move the
numbering machine out of the recess §35 in the
gide of the rail 792, and the numbering machine
may then be withdrawn in a forward direction
along the guide bar §34.

The numbering machine N-3

The numbering machine N-3 is located ab the
end of the pri !
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The numbering machine - : a
ged by o handle 255 and withdrawn algsng n
gnids 945, thereby to vemove the same fro:
machine. When the numbering machine is thus
removed, the setiing of the numbering machineg
M-3 may he changed and an embossad | ing
plate 982 carried on the block of ths numbering
machine may ke replaced if this is requirved
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When a sheet © is broughi inio I
station 219, it is hronght to rest and its p
at the printing station is verifie:
are operated undsr control of
shaft 425, Thus, as shown in
drawings, the shaft 434 exisnc iy to
position adjacent the outer side surface of i
C-shaped frame msmber 223, and at its upp
this shaft ig assceiaied by bevel gearing §385
2, bracket §38 with a f{orwardly extending i
zontal shaft 857, At its forward end the 3 ;
857 is associated by gearing 888 with a stop fingsy
cam shaft 988 that is exter :
the upprer arm of the frames 825 and 82% and
substantially beneath the meunting rail 844. The
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stop finger cam shaft 968 is supported by a
bracket 961 at its right-hand end and by bracket
962 carried by the plate 825 at its left end. The
bracket 962 also serves as a support for the left-
hand end of a pivot shaft 963, the right-hand end
of which is suppoerted at 96{A in the bracket 961i.
The pivot shaft 863 serves to pivotally secure a
block 985 that constitutes the supporting mem-
ber of a stop finger 958 The stop finger 386
takes the form of a plate that extends down-
wardly from the forward end of a rod 8671 that
is fixed at its rear end in the lower portion of
the block 985. The block 885 has an upwardly
extending arm 968 which has a laterally project-
ing pin 969 thereon that serves as a cam follower
that engages a stop finger operating cam 979 fixed
on the stop finger control shaft 830. A return
spring 8712 acts between a pin 973 extended rear-
wardly from the klock 265 and a pin 874 that is
fixed on the non-rotative pivot shaft 963. This
urges the stop finger 8686 toward. its effective posi-
tion and tends to maintain the follower 969 in
engagement with the cam 970.

The stop finger cam shaft 969 also serves fo
operate safety sensing means thatare effective to
sense the presence of the sheet S at printing sta-
tion 219 and in subsequent pozitions along the
sheet guideway SG-2. Thus, as will be evident
in Pigs. 70 and 76 to 78, a sensing lever 975 is
supported on the pivot shaft 863 and has an up-
wardly extending arm 976 with a follower 977 ar-
ranged to engage an operating cam 978 fixed on
the stop finger cam shaft 9¢3. A spring 8178 acts
on the sensing arm 975 to maintain the follower
in engagement with the cam 8§78 and thereby
urge the sensing arm downwardly toward the ef-
fective sensing position of Fig. 77. At its for-
ward end, the sensing lever 915 has a pair of lat-
erally projecting arms 975A and 375B, the arm
915B extending to the right as viewed in Fig. 70
and beneath the rod 967 of the stop lever. Af its
right-hand end, the arm 875 extends downwardly
so that in a downward sensing movement of the
sensing lever 915, the arm 875B may move down-
wardly through an opening 880 in the table top
in the event that a sheet S is not in position in
abutment with the stop finger §6§. In the event
that the arm 9798 does thus meve downwardly
through the opening 380, thie arm 975A will con-
currently move downwardiy through an opening
881, Fig. 73, so as to operate a stop switch 985,
Pigs. 70 and 78, such stop switch being included
in the safety stop circuit of the machine, as will
hereinafter be described,

The operative association of the arm S$T5A of
the sensing lever 875 with the switch 985 is so
arranged that the major portion of the operative
connection may also be actuated by another sens-
ing means which is utilized to sense the proper
discharge of the sheet 8 from the printing posi-
tion 218, and this operative connection will,
therefore, be described after such additional sens-
ing means have been described. Thus, as will be
evident in Figs. 70 and 78, a sensing roller 887 is
rotatably mounted on the forward end of a
mounting shaft 888 that is carried by a rocking
block 9895 that is supported on the pivot shait 983.
The rocking block has an upwardly projecting
arm $89A upon which a laterally projecting fol-
lower 998 is afforded for engagement with a con-
trol cam §81 that is fixed on the stop finger cam
shaft 968. A return spring 992 is afforded for
urging the sensing roiler 987 in a downward or
sensing direction. The cam 991 is so formed that
at the time when a sheet S in normal operation
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will ‘have moved from the printing position 219
and into position beneath the roller 981, the roller
987 will move downwardly, and in normal opera-
tion of the machine the roller 8871 will strike the
sheet and its downward movement will be termi-
nated. However, if a sheet has not been properly
discharged from the printing position, the roller
887 will move downwardly through an opening
993, Figs. 73 and 78, and into engagement with
the operating mechanism of the switch §85.
Such operating mechanism 985 comprises a rocker
585 pivoted at 996 on 3 hracket 997, such bracket
597 being fixed on the mounting rail 832A of the
frame. "The kracket 997 serves4lso as a mounting
for the switch $85 which is in the form of a micro-
switch having an operating plunger 985P. The
rocker 985 has an arm 995A that is formed to af~
ford clearance around the pivot 998, and which
at its Jower end is disposed substantially in a
vertical plane passing through the pivot §96.
‘This lower end of the arm 9854 is disposed oppo-
site the operating plunger 985P so that when the
rocker 995 is actuated in a counter-clockwise di-
rection, Fig. 78, the plunger of the switch 985
will be engaged and actuated. The rocker 985
has a forwardly projecting arm 9955 and this
forwardly projecting arm carries a har 895C that
extends parallel to the sheet guideway and into
position beneath the two openings 981 and £83.
Beneath the opening 981 the bar 995 has an ad-
justable abutment 998A for engagement by the
arm 875A, while beneath the opening 993, the
bar 895C has an adjustable abutment 9598 for
engagzement by the roller 9871. )

It wiil be observed that most of the work per-
Tormed by the shaft 860 is performed adjacent
the jeft-hand end of the platen P-3, as well as the
shaft 863, a supporting bracket 969B is extended
downwardly from the rail 841 and is operatively
associated with these two shafts so as to afford
proper support therefor.

The stop finger cam shaft 960 is also utilized
to impart the desired downward lowering move-
ment to the collecting platform of the collecting
mechanism K, and for this purpose, a cam 1001,
Figs. 70 and 79, is fixed on the left-hand end of
the stop finger cam shaft 960 just beyond the
supporting plate 862. This cam is engaged by a
roller 1002 carried on the forward end of a recti-
fying lever 1603 that is pivoted at 1004 on the
mounting plate 862. The projecting rear end
of the lever 1083 is urged upwardly by a spring
1805 so as to be more in contact with the cam
1001, and an operating cable 1006 extends down-
wardly from the rear end of the lever 1003 and
is associated with the platform lowering mecha-
nism of the collector K in a conventional man-
ner.

The platen P—4

As shown in Figs. 50, 65, 66 and 79, the platen
P-4 is carried on the lower end of a U-shaped
supporting bracket (009, and this bracket ex-
tends upwardly into a position between the sup-
porting rails 843 and 844 where a mounting of
generally parallelogram character is afforded.
Thus, a pair of links 1010 extend forwardly from
pivotal connections afforded on brackets 1014
fixed on the forward face of the mounting rail
{043 and the forward ends of the links 100 are
pivoted at 1012 to the upper ends of the arms of
the U-shaped bracket 1009. Spaced downward-
ly somewhat from the links 1840, an operating
shaft 1043 is extended parallel to the rail 1043
and is rotatably supported by bearings in the
plate 829, and in & cross bar 1015 that extends
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between the two rails 843 and 844. This shaft
1813 has a pair of arms 10{6 extending forward-
iy therefrom and pivoted at i017 to the respec-
tive arms of the U-shaped bracket {389 sc that
by rocking movement of the shaft (03, the
bracket {002 and the platen P-4 may be moved
up and down between an upper retracted posi-
tion and a lower effective or backing position for
cooperation with the variable printer VP-2 and
the numbering machine N-i. The movement
thus afforded is not strictly a straight line or
parallelogram movement, but when the lower
or effective position is reached, the platen P-4
is in the desired level position with respect to the
printing elements.

The shaft 1013 is operated through the re-
quisite rocking movements by means including
an arm 1028 fixed on the left-hand end of the
shaft 1813 just outside of the frame member
825, and the arm $020 has the upper end of a
toggle link (824 pivoted thereat at 1822. A lower
toggle link 1023 is pivoted at (@24 tc the lower
end of the toggle link 1921, and the toggle link
1025 is pivoted on a fixed stud (625 that is
mounted in the frame member 8235. Thus, by
rocking the toggle link 1623 in a clockwise direc-
tion from the position shown in Fig. 656 to the
dotted line position shown in this figure, the de-
sired rocking movement may be imparted to the

shaft 1843 to move the platen P-4 downwardly a

to its effeciive position. Such operation moves
the toggle links to a fully extended position that
is determined by engagement of a tooth {82{T
on the link 1621 with a pin i023P that is afiorded
on the toggle link §623. When this extended
relationship is reached, the platen P-4 is firmly
held in its desired backing relationship with
respect to the printing elements.

The toggle mechanism just described is actu-
ated by means including an arm (028 fixed to the
toggle link {823 by a sleeve connection, and from
the rear end of the arm 1028, a downwardly ex-
tending operating link {838 projects into an
operative association with cam mechanism on
the cam shaft 668 of the variable printer VP-2.
Thus, as shown .in Figs. 65, 66 and 68, the cam
shaft 658 has a pair of conjugated cams 1031A
and 1983iB fixed thereon and a bell crank lever
1832 pivoted at 1933 has a pair of rollers {034A
and i0832B fixed thereon and engaged, respec-
tively, with the edges of the cams {83iA and
{631B. The arm of the bell crank lever {832
upon which the cam roller 1634 is mounted ex-
tends in a rearward and generally horizontal di~
rection, and at its rear end, the lower end of the
link 638 is pivoted as at (035 so that the rock-
ing movements imparted to the bell crank 1832
are transmitted to the toggle mechanism
162 1—1023 for operating the platen P-4.

THE DATA SET-UP MECHANISM & COR-
TROLLED BY THE SENSING HEAD SH

The sensing head SH in sensing the numerical
data represented by the perforations 221 in the
printing and control devices D is arranged 1o
control the closure of a plurality of switch
mechanisms that include the pins 797 and 885,
Fig. 83, as hereinbefore described, and these
switches that are thus afforded are arrangsd in
groups of five with each group allocated 1o a
particular order of the numerical data as repre-
sented by a particular vertical column in the
data representing field 238. The conductors
from such switches are arranged in correspond-
ing groups and these conduciors are .extended
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into the unit 202 of the machine so that these
conductors may serve as energizing circuits for
electrically operated set~up means which is ar-
ranged to control the set-up mechanism of the
variable printer VP-1. As hereinbefore stated,
this variable printer VP-{ is similar in its basic
aspects to the variable printing and adding vnit
disclosed in Figs. 37 to 90 of the aforesaid Goll-
witzer patent No. 2,501,444, and in the present
application only those aspects of the variable
printing mechanism which diiffer from the afore-
said Gollwitzer patent will be disclosed in detail.

Thus, as shown in Figs. 92 to 97 of the draw-
ings, the variable printer VP-f has a plurality
of set-up slides (858 that are asscciated along
their upper edges with individually settable type
segiments 1851, and along their lower edges the
set-up slides 1859 are operatively related to three
accumulator mechanisms AC-1, AC-2 and AC-3
in the mauner described in the aforesaid Goll-
witzer patent. These accumulator mechanisms
are arranged to he governed insofar as their nor-
mal adding action may be concerned and their
total taking overation may be concerned hy a
total conirol shaft 1853, Fig. 93, which is ar-
ranged to be set in the same manner as in the
aforesaid Gollwitzer patent No. 2,601,444, The
total control shaft 1G53 also attains its control-
ling acticn in the same manner as in the Goll-
witzer patent.

The slides {685 are normally biased in a rear-
ward or lefi-hand direction by springs 684, and
a restoring hail {85 operatively associated with
a cam {885 on the main cam shaft §45 of the unit

- VP-i iz arranged to restore the slides 184% to

their normal forward position and fo release the
same to the control of a seb-up mechanism #0528
of the same general character as thas shown in
the aforesaid Goliwitzer Patent Mo, 2,501,444,

y It will be observed that this set-up mechanism

1058 includes five vertically movable stop pins
1389 adapted for cooperation with a positicning
edge {888 on the slides 1853, it being noted that
five such ping are afforded in respect to each such
siide {058, 'The pins are arranged to disengage
2 control pawl (83! on the related slide 1938 so
as to free the pawl (86f from a main stop piate
{862, thereby to allow the related slide 1653 to
move to the left, Pig. 87, through the desired set~
up movement that is permitted by the setting of
the pins {838, Tt will be cbserved that the five
pins 1869 that ave afforded in each order of the
machine are mounied on a slidable mounting
plate (883 so thai a translating action may be
attained as described in the aforesaid Goilwibzer
Patent WWo, 2,503,444, This translating action
transiates the five clement code utilized in the
printing and control devices into nine different
positions that are representative of the nine sig-
nificant aigits, and reference may be had to the
aforesaid Gollwitzer Patent Mo, 2,501,444 for de-
tails of this transiating action.

'The pins 1889 in the several orders of the vari-
able printer VP-{ are selactably actuated in co-
operation with the sensing head by & group of five
solenocids 1685, cne such group of solennids 685
keing afforded for each order that is to be set up
in the variable printer VP-i. Thease solenoids
1885 of each group are carried in a mcunting
irame {885, Fig. 84, and each such assembly is
mounted on supporting rails {047 that are pro-
vided between a pair of spaced mounting frames
1858 that are afforded in the base of the unit 259
as shown in Fig. 101 of the drawings. In pro-
viding an operative association between the sole-
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noids and the set-up pins 1059 of the related
order of the machine, each pin. 1059 is provided
with a downwardly extending operating rod 1070
s0 that five such rods 1870 extend down for each
order of the machine. In the base of the unit
202, as shown in Fig. 94 of the drawings, a bell
crank 1871 is provided for each rod 1070, and a
horizontally projecting srm of the bLell erank
1074, Fig. 96, to the rod 2810. The other arm of
the bell crank 1071 extends downwardly and is
pivoted at 1073 to a head 1074 that is provided
on g rod 1075. The rod {015 extends through
the adjacent mounting plate 1868 of the solenoid
group, and a spring 1077 .acts to urge the rod
1075 in such a direction as to move the rod {870
downwardly. The armature 1079 of the solenoid
is connected to the rod 1875, and when a solenoid
1065 is energized, it acts through the bell crank
{871 and the rod 1070 to move the related pin
1059 in an upward or sefting direction.
regard it will be noted that the set-up pins 1059
and the related mechanism are restored in the
manner disclosed in the aforesaid Gollwitzer
Patent No. 2,501,444,

The various groups of solenoids 1065 that are
allocated to the several orders of the variable
printer VP-{, that are to be set up, are electri-
cally associated with the switches at the sensing
head SH by means including a plurality of ter-
minal plugs 1080, Fig. 191, these plugs being con-
nected to the solenoids by cables indicated dia-
grammadtically at 1081 in Fig. 101,

It will be observed in Figs. 94 and 95 that the
rods 10670 are sectional in character, so that upper
sections 10T0A are included permanently in the
variable printing unit VP-1 and at their lower
ends are arranged to engage the upper ends of
the lower sections as viewed in Fig. 95 of the
drawings.

When the various sensing or set-up pins 145§
have been set through the cooperative action of
the sensing head SH and the solenoids {985, the
main cam shaft 645 of the variable printer unit
is set into operation, as will hereinafter be de-
scribed, so that the slides 1050 will be set up in
accordance with the setting of the pins (058, and
in the ensuing cycle of cperation of the variable
printer VP-{, the numerical data set-up on the
type segments (051 will be printed, as described
in the aforesaid Gollwitzer Patent No. 2,501,444,
and the amount that has thus been printed will
be entered into the accumulator AC-1.

The amount that has been set up on the slides
1050 of the variable printer VP-{ is concurrently
set up in the punching means of the variable
printer VP-2 of the main unit 201 of the machins.
The operative association of the slides (05¢ of
the variable printing unit VP-i with the punch-
ing unit PU will first be described.

As pointed out hereinabove, the punching unit
PU is of the general character disclosed in the
copending application of Walter T. Gollwitzer,
Serial No. 587,579, filed April 10, 1945, and refer-~
ence may be had to such copending application
for details of the structure in operation. For
present purvoses, however, only such portions of
the punching apparatus will be described as may
differ from the structure shown in such copend-
ing application. It may be noted in a general
way, however, that the punching unit PU does
not in the present instance include accumulating
mechanism, and hence, these portions of the
structure, as well as the control elements asso-
ciated therewith, are eliminated.

The punching unit PU, as shown in Figs. 92
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and 98, has the punching head 288 mounted for
vertical reciprocating movement on a guide frame
1090 of the kind shown in the aforesaid Goli-
witzer application, and this guide head is moved
up and down by means including a transmitting
plate 1094 and rollers 108iA and 1091B that co-
operate with cam means carried on the main cam
shaft 633 of the punching unit. The punching
head 1080 constitutes the operating means for a
plurality of vertically movable punches 1894 that
are arranged in rows of twelve punches each in
an upper punch-guiding block (095, such punch-
guiding block being mounted over s die block
1086 with a clearance throat 1097 formed there-
between sc that the sheets S may move into posi-
tion keneath the punches {024, Fach row of
twelve punches is allocated to a particular order
in which numerical data is to be represented,
and on the upper plate 899 of the punch head
280, a plurality of longitudinally adjustable inter-
posers 1100 are provided so that by longitudinal
setting movement, the interposer {180 in any
order may be disposed opposite the punch 864
that is to be actuated. These interposers are
arranged so that some of them are set manually
by manually operable set-up devices {181 of the
character illustrated in the aforesaid Gollwitzer
application, Serial No. 587,579, while other inter-
posers 1089 are arranged to be automatically set
up by means of set-up slides 1164. The set-up
slides {104 are arranged in substantially the same
manner as in the aforesaid Gollwitzer applica~-
tion, and each set-up slide is connected by means
of a gear segment {105, an arm {108 and a link
i {87 to the related interposer { 1 3.

The slides 1104 are extended rearwardly as
shown in Figs. 92 and 98, and near their rear
ends, these slides have racks (104R formed in
their upper edges. The racks [104R serve as a
part of an operative connection between the slides
{164 of the punching unit and the set-up slides
1050 of the variable printing unit VP-1. Thus,
a plurality of transverse shafts {09 are extended
through the frames of the variable printing unit
and the punching unit PU, and these shafts {163
are supported in bearing plates 1110 and {112
mounted, respectively, on the outside or remote
side frame elements of the punching unit PU and
the variable printer VP—i. The shafts 1104 are
allocated, respectively, to the several set-up
slides 1104, and pinions {13 are fixed on the sev-
eral shafts 1169 so a3 to be meshed with the
racks [164R of the slides {184 to which their
shafts 1109 are allocated. Similarly, the shafts
1109 each have a gear | { 14 fixed thereon as shown
in Fig. 92 so that each such gear 1114 engages
a rack (115 formed on an extension {050E of the
related set-up slide 1050 of the variable printing
unit VP-I. It will be observed in Figs. 94 and
97 that each such extension [650E is afforded
rearwardly of the set-up mechanism 1058, and
an operative connection is afforded between each
slide 1059 and its extension 1050K by a U-shaped
connecting plate {116 which is arranged to ex-
tend upwardly and over the various mechanisms
that are disposed above the set-up pins [859.
The extensions {050E are supported on bars {147
and guide combs 1148 in a manner generally sim-
ilar to the support afforded for the slides {050,
as disclosed in the aforesaid Gollwitzer Patent
No. 2,501,444,

By virtue of the operative connection that is
afforded by cross shafts {108 and the related
gearing, the punching unit PU is set up in cer-
tain of its orders so as to correspond precisely
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with the setting of the variable printing unit
VP-{, and in this connection it will be observed
that the interposers 1108 normally occupy their
zero position se that in those orders to the left
of the highest significant digit, zeros will be
punched in accordance with usual accounting
practice,

When the variable printer VP-{ and the
punching unit PU are thus set up in accordance
with the sensing operation of the sensing head
SH, the variable printer VP-2 is similarly set
up, and to enable this to be accomplished, an
operative connection is afforded between the ex-
tensions {8588 of the slides of the variable print-
ing unit VP-{ to the set-up slides of the variable
printer VP-2. As will be pointed out herein-
after, this operative connection is afforded by
means of o mechanical character which is
adapted tc be disconnected readily and easily
as an incident to the separation of the two
inits 281 and 282 of the machine. In affording
such an operative connection, the extensions
{950F have racks 1428 formed in their lower sur-
faces so as to engage related gear segments § {21,
such segments being mounted on a common
mounting shaft 1122 as indicated in Fig. 97 of
the drawings. The segments {421 have arcuate
guide slots {§23 formed therein, and a guide comb
1124 is extended therethrough so that these seg-

ments may be accurately guided in relation to !

the racks {20 with which they are engaged and
also with respect to each other. Kach gear seg-
ment {124 has a connecting pin 125 extended
therefrom, as will be evident in Fig. 97, and a
keyhole slot connecting element 1126 is adapted
to be slid over the connecting stub (125, The
connecting element {§28 is permanently secured
to the end of & Bowden wire {138 so that when
the extension 1853E moves through a setiing
movement to the left in Figs. 94 and 97, the rock-
ing movement of the related gear segments 1121
in a counter-clockwise direction will permiv
movement of the Bowden wires {139 in a corre-
sponding amount and in a downward direction as
viewed in Figs. 94 and §7. When the extensicns
105087 ars restored to their normal positions by
the action of the restoring bail 1885, the Bowden
wires §139 are pulled in an upward direction,
thereby to attain a controiling action, as will
hereinafter be described, after the pertinent ele-
ments of structure of the variable printer VP-2
have been described.

The variable printer VP-2 is also of the general
construction illustrated in the aforesaid Goll-
witzer Patent No. 2,501,444, it being observed,
however, that in the variable printer VP-2, the
adding elements and the set-up elemets have been
eliminated and a different set-up arrangement
has been afforded.

Thug, in the variable printer VP-2, a plurality
of slides 1485 are mounted for horizontal move-
ment cn guide bars {1386, and springs {137 urge
these slides 1135 individuslly toward the left as
viewed in Pig. 104 and into abutment with a re-
storing bail {138, The restoring bail (188 is
operated by means including a cam 1139 fixed on
the main cam shafi 688 of the variable printer
VP-2. The slides 133 are associated with type
segments {148, and this is accomplished by means
including a rack ii4i afforded on the upper edge
of each of the slides i{135. The type segments
{i49 are arranged to have impressions made
therefrom by means including hammers 1142,
and these hammers are operated and controlled
in the manner described in the last mentioned
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Gollwitzer patent. The slides {135 are arranged
with racks i{135R along their lower edges, and
these racks are engaged by individual gear seg-
ments {143 which are mounted on a common
mounting shaft 1i{44. A guide comb (145 is as-
sociated with guide slots {146 formed in the re-
spective segments 1143 so that these segments
are accurately guided in their movements. Each
segment 1143 has a connecting stud { (47 extend-~
ing laterally therefrom, and this connecting stud
is engaged by a keyhole slot afforded in a rela-
tively small connecting plate {148. 'This con-
necting plate | 148 has the upper end of a2 Bowden
wire 1i50 fixed thereto, and this Bowden wire

3 extends downwardly and into its sheath {1583

which is anchored in an anchoring block {51
that is afforded in the base of the printing unit
VP-2. It will be evident that when the restoring
bail 1138 is moved to the left in Fig, 104 in the
course of an operation of the variable printer
VP-2, the springs 1137 will urge the slides {135
to the left in & following direction in respect to
the restoring bail {438, and such movements are
differentially controlled by extent of upward end-
wise movement that is permitted in the associ-
ated Bowden wires 1159, This upward move-
ment of the Bowden wires {180 is governed by
operatively asscciating the Bowden wires 1150
with the related Bowden wires (130 that are op-
eratively associated with the extensions {859E
of the variable printer VP-1.

THE DETACHABLE MOTION-TRANSMITTING
CONNECTIONS BETWEEN THE UNITS 201
AND 202

As pointed out hereinbefore, the Bowden wires
$458 and {153 are under the present invention
arranged for detachable association in the course
of connection of the univ 282 tc the unit 28i of
the machine, and the details of such connecstion
are illustrated in Figs. 84 to 91 and 101 of the
drawings. Thus, as will be evident in Figs. 84 and
89, the Bowden cables (153 in the unii 2&{ are
extended downwardly and then horizonizlly $o-
e an-
chored at {155 on a mounting bracket 185 which
is disposed in & versical plane at right angles
to the right-hand end wall of the unit 26i. Cn
the mounting plate {158 and in heorizoatal align-
ment with the adjagcent ends of the sheaths
11538, a plurality of horizonial guides {i87 ara
provided, and within these guldes, a plurality of
horizontaily movable plungers {188 are mounted.
These plungers 188 are operatively connected
to the Bowdsn wire {80 that is extended into
the left-hand end of the related guide §i57 so
that each Bowden wire {158 moves with the re-
lated plunger $i88. It will be recalied that the
springs {187 that are connected to the slides 1135
tend to pull the Bowden wires {1582 when the bail
i 133 is moved to the left in Fig. 104, and to pre~
vent this at certain times when it would be
undesirable, each of the plungers 1148 has a
shoulder 11885 formed thereon and facing to
the left as viewed in ¥Fig. 89 of the drawings. The
various plungers i88 are arranged 0 pass
through keyhole slots {148 formed in a locking
plate {iéi, Figs. 86 and 87, these keyhole slobs
being arranged with the small end extendad up-
wardly. Hence, upon downward movement of
the plate 180 from the position shown in Fig.
86, the neck of the keyhole slot will be disposed
in position to the left of the shoulder 14583,
thereby to hold the respective plungers 1152
against movement to the left. The locking plate
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{184 is- urged in a downward direction by means
of a:spring: 1162, Pig. 89, so as to normally tend
to assume its locking relationship, and such move-
ments of  the plate (161 are controlled, as will
hereinafter: be described, in the course of the
association and:disassociation of the two units
of ‘the machine.

Pach :of the plungers {158 has a:downwardly
facing hook' {158H formed thereon, and these
hooks 1158H are arranged so that they may be
engaged by a similar hook structure: that is
afforded. on- the adjacent ends of the related
Bowden cables 1138, as will now be described.

‘The Bowden cables { {38 are shown in Figs. 89
and 90 with their sheaths 1130S anchored at {164
ona mounting plate 1 165 that is disposed just in-
side:of. the left-hand end wall.of the unit 202.
The mounting plate 1 165-has a plurality of guides
1188 arranged. thereon i1 a horizontal position,
and- within these guides, horizontally movable
plungers. 1168 are provided, these plungers being
connected within their guides:to the ends of
the Bowden wires 1130 The left-hand ends of
the plungers 1168 are arranged to have upward-
1y faeing hooks { {68H formed thereon, and these
hooks. are adapted for engagement by upward
movement with the downwardly facing hooks
1158H of the other unit of the machine.

In attaining such association of the hooks
1168 with the hooks |i58H, the hooks {{68H
are so arranged on the left-hand side of the unit
202 as to be normally disposed slightly below the
level: of - the: plungers 1158 of the other unit.
‘Thus; the unit 202 may be moved toward the unit
281 by rolling the unit 202. on its supporting
casters 1170 toward the right-hand end of the
unit 201. As the units approach each other, a
plurality of projecting guide rods-{11{ that pro-
ject from the left-hand end of the unit 2%2 are

entered into guide openings {172 in the unit 201. .

The guide plungers {171 thus serve to properly
align the two. units, and when the approaching
movement has been completed, annular grooves
HH{T{G in the aligning pins are disposed in the
guide openings 1172, and this enables the unit 202
to be slightly lifted at its left-hand edge as will
now. be described, so as to engage the hooks
1168H with the hooks ({58H. Spaced guide fin~
gers {458G, Figs. 89 and 90, embrace opposite
sides of theplate | 165.in such approaching move-
ment. In attaining the lifting movement. of the
left-hand edge of the unit 202, it will be observed
that stationary upwardly facing hooks {115 are
arranged to: project to the right from the right-
hand end of the unit 281, and as the two units
are brought- together as hereinbefore described,
a:pair:of vertically mounted hooks 1476 on the
imnit 202 are brought into position over the hooks
f175. The hooks (176 -face in a downward di-
rection, as will be evident in Figs. 84 and 101,
and these hooks are disposed, respectively, near
the front and rear corners of the machine. Each
hook 1116 is-formed at the upper end of a ver-
tically extended slide bar 1177, Fig. 101, and each
such slide bar is mounted by a pin and slot
mounting {138 so that the slide bar 1171 may
be moved in an up and down direction.. To en-
able such up and down movement of the slide bar
ft1T to be effected, an operating. shaft 1182
is extended through the: frame of the unit 202
s0-as to pass through vertical slots in the two
slide: rods- {1717. ‘The operating shaft {180 has
a pair of .cams 1182 fixed thereon, and these cams
are. located adjacent the respective slide bars
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1183-fixed thereon and engaging the top and bot-
tom edges, respectively, of the adjacent cam
1182, and hence,; by rotation of the shaft 1180,
the slide bar 1171 may be moved up and down.
When the shaft 1180 is so actuated as to draw
the slide bar 1177 in a downward direction, this
serves to engage the hooks {176 with the hooks
1115, and thereafter the adjacent or left end
of the unit 202 will be lifted, thereby to engage
the hooks 1168H with the hooks 1158H,

After the lifting movement has been completed
so as to engage the aforesaid hooks, it is de-
sirable that the-latch plate 1161 be lifted to its
disengaged position, and this is effected by an
operating lever (185 that is pivoted at 1186 on
the mounting plate 1165. The left-hand end of
the lever { {85 underlies a flange on the lower end
of the latch plate 1161, and a cam follower |187
on the right-hand -end of the lever {185 engages
the periphery of a cam i (88 which serves to im-~
part rocking movement to the lever 1i{85. The
cam ({88 is so positioned that when the elevat-
ing movement of the unit 262 has been com-
pleted, a lobe on the-cam {188 engages the fol-
lower {177 to release the latch plate-$131. When
the two units of the machine are being discon-
nected, the shaft 1180 is operated in the reverse
direction so that the latch plate (161 is first
allowed -to move to its effective position, thereby
to latch the Bowden cables 1150 against unde-
sired displacement and, thereafter, the left-hand
end of the unit 202 is lowered so as to disengage
the hooks: {!68H from- the hooks. (158H. ‘The
operation of the shaft 1188 is attained by a re-
movable handle 1189 that extends into the for-
ward wall of the unit 202, as shown in Fig. 84.

When the unit 202 is. moved into association
with the unit 201 as above described, the rota-
tion transmitting couplings. 382 and 670 are also
moved into the desired coupled relation. Thus,
in each of -these eouplings, one unit is-of the con-
struction shewn in Figs. 141A and 141B, in which
the coupling element 670-2 is shown. Thus, this
coupling element has a disk 1180 fixed on its
right-hand end; such end-being hollow as indi-
catedat 1191 to receive a guide pin 670P extended
axially from the other coupling element 6710-1,
Fig. 141. The disk 1190 has a pair of guide pins
1192 extended to the left therefrom on opposite
sides of ‘the shaft, and a mounting ring 1198 sur-
rounding.the shaft is carried on these guide pins
1192 and is urged to.the right and into contact
with the left-hand face of the disk (190 by
springs 1194 surrounding the pins 1192. The ring
1483 carries three drive pins {195 spaced in dif-
ferent angular relations about the axis of the
shaft, and these drive pins. {195 slidably project
through complemental openings in the disk [190.
These pins 1195 are adapted to extend into sim-
ilarly spaced openings in the opposed coupling
unit 670-1, and in the coupling operation, these
pins may be engaged by the disk 6701, so as to
be shifted to the retracted and ineffective posi-
tions of Fig. 141B, against the action of the
springs {{94. Hence, when this shaft 658 is
thereafter rotated, the pins {195 will be held in
such ineffective positions till the matching open-
ings in the opposed disk 610—f are brought into
registry with the pins 1195, and at this time the
pins will move into such openings so as to couple
the shafts in a predetermined rotative relation.
The coupling 382. is' of substantially the same
construction:as the coupling 670 just described.

It will ‘be reealled that in the coupling of the

4311, Each slide bar has a pair of cam rollers 75 Bowden wires 1130 and 1150, the left-hand end
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of the unit 202 was raised, and in order to en-
able this to be accomplished insofar as the cou-
pled drive shafts are concerned, the shaft ele-
ments 382E and 671 are supported in horizontal
bearings 1197 and 198, respectively, which are
guided in vertical guides (181G and 1198G, as
shown in Fig. 141. The universal joints 384 and
384-2 enable this to be accomplished in one in-
stance, while the joints 672 and 674 accomplish
this in the other instance.

THE IMPRESSION COUNTER FOR TOTALS

In order that totals may automatically be taken
at appropriate intervals, means are afforded for

counting the number of sheets S produced. Thus, I

in the punching unit PU an orerating eccentric
1199 is mounted on the shaft 633, Fig. 99, for op-
erating a counter 1288 that is mounted on the
upper forward position of the frame of the punch-
ing unit PU. The counter (26§ is a three-order
decimal system counter, the units order ratchet
wheel 12087 of which is advanced one unit for
each revolution of the cam shaft §33, and this
is accomplished by a link 1201 associated with
the eccentric 1189 and extended upwardly and
forwardly as shown in Fig. 98 for connection with
an operating rocker 1282 mounted on the counter
shaft 1203. The rocker 1252 has an actuating
pawl 1204 thereon which engages the units order
ratchet wheel 1280U. A retaining pawl 1205
holds the ratchet wheel 12000 against retrograde
movement. The operating connections to the
higher orders of the counter are conventional.
The ratchet wheelg 12000, {206T and 1280H have
cam disks (206U, 1206T and 1208H fixed thereto,
and these disks have dwell surfaces with recesses
arranged therein so as to face forwardly when
the disks are in their zero positions. Three
rockers 12070, (207T and 1207H are mounted at
their lower ends on a shaft 1288, and are urged
in a clockwise direction, Figs. 8A and 98, by
springs 12089 so that follower noses 1208N bear
against the edges of the respective cam disks.
The three rockers serve to support three micro-
switches 210U, 1218T and 1218, and when the
follower nose (208N of the associated rocker en-
ters the recess in the related cam, the plunger
of the releated switch is engaged with an op-
posed stationary abutment 1211. This closes the
switeh, and it should be observed that each
switeh ig closed when its related counting ratchet
moves into its zero position.

The counter controlled switches 1210U, 1218T
and I210H are connected and associated with

other elements of the machine, as will herein- ;

after be described so as to automatically cause
the pager and proofer to advance through a
blank snacing movement at the end of each proof
sheet PS—I, each such proof sheet containing
ten printed impressions, to print a page fotal
T—{ at the end of every tenth proof sheet, or in
other words, after one hundred main impres-
sions have been made, and after one thousand
impressions, to print a T—1 total and lock up the
machine as will hereinafter be described so that
the operator must then determine whether a T-2
total is to be printed, or whether the listing is
to be continued without such a total.

THE ACTUATION OF THE PLATEN P-I

As will be evident in Figs. 92 and 93, the platen
P-{ is carried on the forward end of a supporting
arm (215 that is pivoted at 1216 on the frame
of the variable printer VP-I, and a rearwardly
extending arm (217 has a spring 1218 acting
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thereon to yieldingly urge the platen P-{ to its
raised position. An arm 1219 rigid with the
platen arm 1215 projects forwardly from the pivot
1265, and a link 1220 is pivoted thereto as at
1221. The link 1220 extends downwardly and
a fork 1220F at its lower end slidably embraces
a stud {222 that extends laterally from the rear
end of a centrally pivoted bell crank lever 1223.
The forward end of the lever 1223 has a cam
roller thereon that engages the edge of a cam
1225 fixed on the cam shaft 645. A hook-like
guide Iug 1228H on the link 1220 is arranged to
hold the pawl 1226 against the side of the link
1220. The stud (222 also serves as a pivotal
mounting for the lower end of a relatively long
connecting pawl 1226 that extends upwardly
along the side face of the link {220. Near its
upper end, the pawl 1226 has a forwardly fac-
ing notch {228N that is adapted to embrace a
square lug {220L fixed on the link 1220. A spring
1228 is anchored at 1229 on the machine frame,
and exfends downwardly and rearwardly to a
projecting pin 1226P on the pawl {226, thereby
to serve to urge the pawl 1226 into driving en-
gagement with the lug 1220 and at the same time
urge the pawl 1228 upwardly so as to hold the
cam roller against the cam 1225.

The connection thus afforded tends to bring
the platen P-i into its printing position each
time the cam shaft 645 of the unit VP-{ is op-
erated. However, when totals are taken, such
totals are not printed at the variable printer
VP-1, but are utilized only in setting up the
variable printer VP-2 so that the totals are
printed at the proof station. Hence, in order
to cause the platen P-[ to stay in its upper posi-
tion in such total cycles, means are afforded for
shifting the pawl {226 to its ineffective position
shown in part in dotted outline in Fig. 93. Thus,
an arm {230 is fixed on the pawl-releasing arm
{23! that is included in the total control means
of the variable printer VP-2, as described in the
aforesaid Gollwitzer Patent No. 2,501,444. 'This
arm 123{ corresponds to the arm 535 of such
Gollwitzer patent, and it functions as there ex-
plained in the setting of either the total control
shaft 1053, or the sub-total control shaft 10534,
to release all of the pawls 1861 so as to free all
of the slides of the machine for total-taking
movement. Thus, when the machine is set for
a total, the arm (231 is pivoted in a counter-
clockwise direction, Fig. 93, thus to cause the
arm §230 to strike the spring anchoring pin 1226P.
This shifts the pawl (226 to its retracted posi-
tion, and hence the platen P-i is not lowered. At
the end of the total cycle, the release of the arm
1281 as described in the aforesaid Gollwitzer
patent causes the pawl (226 to resume its en-
gaged or effective relation.

THE ACTUATION AND MOUNTING OF THE
NUMBERING MACHINE N-i

The numbering machine N-( is normally dis-
posed in the operative position beside the type
segments 1148, as shown in Fig. 107, and in this
location may be moved from a normal lower
pesition shown in full lines in Fig. 110 to a raised
operative position shown in dotted outline. In
this normal position beside the type segments
1140, the numbering machine N-I is disposed on
the top of a vertically movable platform 1250
and this platform is carried on the upper end of
a guide rod {25{ supported in vertical position
on the adjacent side frame of the variable printer
VP-2 by bearings 1252. A spring (253 acts be-
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tween -the upper bearing: 1252: and:the ‘platform
1260:50 a5 to urge-the platform:toward its lower
position: For driving the platform 1250 to its
upper -position, a cam 1235 is provided on the
cam: shaft: 688 of the variable printer, and a
lever 1256; pivoted at 1257, Fig. 69, extends. ad-
facent the upper edge of the cam {285 and has
a-roller 1256R bearing on the cam 255. At its
otherend the lever 1266 has an upwardly extend-
ng drive pawl 1288 pivoted thereto at {261. The
projecting lower end 12808 of the: pawl 1260 has
a spring 1262 acting thereon as shown in Fig. 103
$0.as to urge the upper end .of the pawl 1260 .to
the left, Fig. 103, toward a lug 1263 fixed on the
rod 1254, and in this movement a transmitting
notch 1280 tends to engage the block or lug
1263 :for: driving -the platform (250 to its upper
position. :

When-it:is -desired to-prevent elevation of the
platform, as in total eycles where no serial num-
Yer is to be printed, the pawl (280 is withdrawn
Yo the right, Fig: 103, so as to disengage the pawl
1280.from the lug-1263. This is accomplished by
a: solenoid 12686 that is connected through a
rocker 1266 and a link 1267 to the pawl 1263.
“When -the pawl (260:is thus withdrawn, a latch
1288 .engages the rocker 1266 to latch the rocker
in its pawl-disengaging position. Hence the pawl
1260 may move up in:a total cycle without rais-
Ing the numbering machine and, of course, with-
out advancing the numbering machine N-1; and
in such upward idle movement of the pawl {269, a
pin 1269 on the pawl 1268 engages a tail on the
latch 1288 so as:to release the same and return the
mechanism {o its: normal condition.

In order that the numbering machine N-1 may
be:firmly supported when a printing operation
takes place;, a supporting slide 1270 is mounted
on the bars: 1138, Figs. 107 to 109, and this slide
has a recess 1271 in its upper edge, and when
the:slide 1279 is in its right<hand or restored posi-
tion of Fig. 109, this recess 1211 is disposed be-
neath a heavy tooth 1212 carried on the lower
end.of a'column {273:that is secured to and ex-
tends: downwardly from the platform 4250.
columm 1273 has a vertical guide slot 274 therein
that embraces a stationary. transverse guide pin
1215, The slide 1278 is restored by the bail {138,
against the spring {477, so that when the bail
1138 frees: the slides 1135 and {210 for setting
movement, the slide 1279 ‘moves-to the left, Fig.
188, to-its supporting position. Added strength
Is:afforded by a rigid support plate:1218 disposed
in the frame.of the variable printer and having

rolers-1219 thereon dispesed benecath the lower

edges.of the slide 1279, The slide 1278 thus-acts
as an interposer between. the:rollers: 1219 and
+the supporting column 1273 of the platform 1250,

Ii will be recognized that the counter NI must
be reset at times; and to enable this to be. readily
accomplished, the counter N-| is mounted on a
transverse guideway, {281 on the platform 1259,
and means. are afforded whereby the numbering
machine N-1 may be withdrawn along this guide-
way 1281 to the left from the position of Fig. 106
to. the position of Fig. 105. In such mevement
the numbering machine N-I: moves off of the
guide 1284 and onto an aligned guide 1283 formed
on a carriage 1285. The ecarriage 1285 is mount-

ed on a pair of rearwardly extending guide rods

1288 supported in front and rear plates 287
and 1288. An operating. shaft 1290 rotatably
mounted . in the carriage {285 and held against
axial movement therein, may be rotated to with-

draw the numbering machine N+I onto the car-
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riage 1285, and to withdraw the. carriage 1285
in.a rearward direction.. A spring {291:acts:to
urge the shaft 1290 in a clockwise direction, Fig.
106, and a link. 1292 fixed .on the upper end.of a
lever 1283 extends to a bracket 12938 associated
with . the numbering machine so.that rotative
‘movement of the shaft 1290 moves the number-
ing ‘machine along the guides - 1281 and {283.

A rearward extension 1298E of the shaft: 1280
has a handle 1284, Fig. 103, thereon: at the rear
side of the machine so that the numbering ma-
chine may be moved laterally and rearwardly to
a:convenient cléarance opening 1295 in the table
top for resetting. When the counter N—{ is .re~
turned to its position .of Figs. 106 and 107, the
lateral movement of an.arm-{296 on the bracket
1293B engages the operating. element of a safety
switch 1299, This safety switch prevents start-
ing  of’ the machine until the numbering ma=
chine N-i is returned to its operating posi-
tion:

THE PAGER AND PROOFER- 218

‘The pager and proofer 2i8 is mounted on the
upper forward ends of the plates 825 and 826
that afford the rigid printing frame 216, and as
will be evident in Figs. 111 and 112, the rear edge
of the pager and proofer mechanism 218 is dis-
posed substantially in alignment. with the cross
rail 843, while the forward end of the pager and
proofer mechanism extends forwardly beyond the
forward edge of the main unit .201 so as to be
disposed directly over the diablo mechanism 219.

In affording the pager and proofer mechanism
218, a pair of relatively rigid frame plates 135]
and f302 are provided in spaced relation and are
held in this relationship by transverse bracing
members - 1303 that are of the general character
illustrated in Fig. 116 in the drawings. At its
forward end the rigid frame 216 has forwardly
projecting rigid brackets 216B, and .these brack-
ets are arranged to underlie the lower edges of
the frame plates 4301 and 1382 so that cap screws
1304 may be extended up through the brackets
and into the frame plates to support the pager
and proofer rigidly in position. Near its upper
forward end, the pager and proofer mechanism
has a fray (305 removably disposed between the
frame plates 1301.and 1392 and in position to
recelve the proof sheets, as PS-i, after theése
broof. sheets have been severed from the web W
as will hereinafter be described.

The present machine contemplates the pro-
duction of one or more carbons of the proof
sheets PS~1, and as illustrated in Fig. 1 of the
drawings, four rolls R of paper are provided
rearwardly of the machine on the paper supply
stand 203 'so that four webs may be. fed concur-
rently to the machine, Such webs are withdrawn
from the 1olls R and are guided into a face-to-
face relationship and in a forward. direction
through. a projecting fube or guideway (306,
Fig. 112; that extends through the hase of the
unit 201 and toward the lower end of the diablo
The webs W enter the lower
end of the diablo mechanism 219 and are ex-
tended around an arcuate guide member {307
so as to extend upwardly and as will be evident
in Fig: 111, the webs at their upper end extend
over a lower feed roll 1309 which has an upper
feed roll 1310 cooperating therewith so that these
féed rolls 1308 and 1318 may ke driven as will
hereinafter be deseribed to withidraw paper from
the rolls R and supply.the same to the operating
mechanism of the diable:unit 218. As shown in
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Figs. 112 to 114, the diable mechanism has a
-diablo roller 1312 mounted on a horizontal shaft
{314 that extends through guide slots 1315 ai-
forded so0 as to extend vertically in side plaies
218L and 28R of the diablo unit. The end of
the shaft 1314 that extends through the side plate
2191, has a switch operating element 13{% fixed
thereon, and in the course of vertical movements
of the diablo roll {312 this switch operating ele-
‘ment is arranged to close a series of switches. As
will be evident in Fig. 112 of the drawings, a
lower switch (217 is arranged to be engaged and
closed when the diablo roller 1812 reaches its
lower position and this is effective as will here-
inafter be described to stop the paper feeding
movements of the feed rolls {389 and 1319. When
the diablo roller has been withdrawn in an up-
ward direction through the desired degree, the
switch operating mechanism is effective to close
a switch {318 and this is effective as will herein-
after be described to start the driving movement
of the feed rolls {386 and 13i9. An additional
switch 1818 is afforded above the switch (318
and this constitutes a safety switch and when it

is closed due to excessive upward movement of

the diablo roller {2312, this switch 1318 is effective
in a safety stop circuit of the machine so as to
stop the entire machine as will hereinafter be
described.

The web W that has been led downwardly from
the feed rolls 389 and {20 and about the diablo
roller 1312 is extended upwardly as will be evi-
dent in Figs. 111 and 112 and is exiended over
a guide roller 1328 that is extended between the
frame plates 1301 and 1382 of the pager and
proofer unit near the lower edges of these frame
plates. The web extends rearwardly from the
guide roller 1220 and over another guide roller
1321 that is loosely mounted on a transverse
shaft 1325 that is supported in the frame plates
1361 and 1382. This transverse shaft 1325 and
the roller 1321 that is carried thereby are dis-
posed substantially over the space between the
mounting rails 841 and 8§43, and the web is ex-
tended downwardly from the guide rolls {321 in
a plate substantially parallel to and spaced just
forwardly of the forward face of the mounting
rail 843. The web W at this point extends into
position between a pair of guide plates §327 and
1328, and as will be evident in Figs. 33 and 11l
of the drawings, the guide plate {328 is rounded
rearwardly at its lower edge so that the web
may then be extended rearwardly and beneath
the platen P-2 at the proofing station of the
machine.
roll 1338 that is carried in a frame (33! and is
positioned between the frame plates 825 and 826
and is carried by and on the rear face of the
mounting rail 844. At its upper end the mount-
ing frame 133! has another guide roll 1333 and
the web is extended over this mounting roll and
forwardly so as to pass beneath a guide roll 1334
that is extended between the frame plates 13081
and (302 at substantially the rear edge of the
pager and proofer mechanism. The web then
extends upwardly and about a guide roll 1335 and
then extends downwardiy and about a guide rcll
1336.

The web then extends forwardly and between
a lower feed roll #338 and an upper feed roll
1339, and it is by controlled operation of the
feed rolls (338 and 1339 that the line spacing
movements in respect to the proof printing sta-
tion 214 are accomplished. The web is extended
forwardly from the feed rolls 1338 and {333

The web then passes around a guide |,
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across the top of an angularly positioned sta-
tionary shear blade 1340 that is adapted to co-
operate with an adjustable cutoff knife 1341 that
is mounted on a transverse mounting bar 12342
that extends between the frame plates {301 and
1302. A spring 1341S urges the knife 1341 lat-
erally into contact with the stationary shear
blade (314, as shown in Fig. 117. When the
proper length of web has been advanced beneath
the knife 1341, this web is cut off by operation
of the knife 1341 thereby to afford a proof sheet
such as the proof sheet PS-1.

The drive end control mechanisms of the pager
and proofer

Within the pager and proofer mechanism 218,
suitable controls are afforded for utilizing a power
that is constantly available within the pager and
proofer mechanism and in affording this con-
stant source of power, the constantly operated
vertical extending shaft 441 is utilized. This
shaft extends upwardly along the right-hand side
of the printing frame 218, and at its upper end
is connected by bevel gearing i343 to the right-
hand end of a horizontal stub shaft 1348, Figs.
111, 115 and 119A. The shaft {346 is journaled in
the right-hand plate 826 of the printing frame
218, and it extends into a position beneath the
pager and proofer 218 and carries a drive pinion
1348 on its left-hand end, as will be evident in
Figs. 111, 115 and 119A. When the pager and
proofer 218 is put in place, the pinion 1348 is en-
gaged by an idler pinion 1350 that is carried on
the shaft 1325, and this idler pinion is in turn
meshed between a gear {351 that is fixed on a
transverse drive shaft {352 that constitutes one
of the main sources of power in the pager and
procfer 218. It will be noted in this regard that
the shaft {352 extends outwardly beyond both of
the frame plates 1361 and 1302 and the power
connections from the shaft {352 are made on these
outwardly extending ends of the shaft. One such
connection is afforded hy a sprocket (354 that is
fixed on the right-hand end of the shaft {352 as
shown in Pig. 119A, and a chain 1355 extends from
this sprocket to a sprocket 1286 that is mounted
on the axis of the feed roller 1309 as shown in Fig,
118, the feed roll 1303 is fixed on a shaft 1358
that is supported in bearings 1339 in the frame
plates 1301 and 1382, and the sprocket 1356 is
mounted loosely on the right-hand end of the
shaft 1358 by means including a sleave 1360 which
constitutes the driving member of a clutch 361.
The clutch {861 is arranged to be controlled by a
stop lever {36iS and when this stop lever is dis-
engaged the clutch is effective to extend the drive
from the sprocket 135§ to the feed roll 1809, '

It will be observed that the step lever 13608 is
urged toward an engaged or stopping position by
means of a spring 1365, and when the clutch is to
be engaged this stop lever is rocked in a counter-
clockwise direction tc a released position by
means of a solenoid 1376. When the stop lever
13615 reaches this disengaged or released rela-
tionship, it is held in this relation by a latch 1371
that is urged to a latching position by the spring
1372. Thus, the clutch 138( remains engaged un-
til the latch (371 is released, and this may be ac-
complished by energization of a release solenoid
:z;:: that is operatively connected to the latch

The feed rolls 1358 and 1316 are driven in uni-
son and for this purpose a gear {375 is fixed on
the s}uaft 1358 so as to mesh with a gear (375
that is fixed on a shaft 1377 that supports the
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upper feéd rotk 1340, Tt Wik be observéd in Figs.
116 #nd ‘1194 - that the feed rolt 310 has:a fAat
siié - | FEOF s0° that 4t a4 particular point in the
rommg morvement of the' roll £310, the paper will
rélezsed and thIS énakles the
PapéF to' become re-aligned and thereby assures
PYobér tracking of the paper'in the feeding move-
miénts tiérect. “Whernr this flat face £310F of the
féed : roll £¥18 comes in
redr feed roll (589, suéh rolls a¥e mainfained in
tné désired spaced rélationship by éngagement of
af dnnular coneentric flangé 1318 formed on- the

gedr (316 with an-annular surface F3T9 formed on

the gedr' (315,

Fhe' mountmg of the feed roll I3F0 is arranged
56 that it may be moved upwardly fo a releaseéd
posttion:-and: thxs is a‘ccomphshed by supportmg
the-shaft I3'H eccentncally i rocking bearings

1389 that are connedted: by & release bail (38 for
rocking’ novément i unison: A spring 1382 acts
ofr tfn.s bail-to Urge the same toward a relation-
sHip it which the annulay surfaces 1378 and 319
aré it éhgagement.-

“Phe shaft 1352 slso'serves as a power source for
tvint the knife (341 through its operating cycle,
and for this purpose a one- -révolution’ clutch' 1285
is Whormted on the shaft- {352 and its driven ele-
TREWE 15 oberdt‘t’ée}y donvaected to ay détuating cam
138§ which: is’ driven’ thiough' a' single révélutioty

efey- time the clu‘béh— 385 is éngagéd, Inm such

movehient. the: cam 1386 operates on ohe grm of
at¥ocléer PIEF

tical link': 984 t0 the adjacent or right-hand end

of ‘tHe ¥nife” cartier IF(E. A spring’ (389 urges

the-¢di follower iiito éngagernetit with- the cam’

thereby to normally dispose the' kniife’ 1341 in its

uppier-of ‘inactive’ position: ‘The' ¢hiteh (385 is
controtied By & stop lever 385S which is urged

towird: its: effertive’ relahonsmp by d"spring 1390
that ts covmectéd toid- downwardly extending arm’

138¢ ‘fornied” oni- the'stop' teveér (345S. When the
chitéh 1385 i t6 be: engaved this may be accom®
phistied’ by’ energxzation ofa solenold‘ (393 that is
obératively connected to the stop lever 13888, and
i ordter to‘iristure that'this solenoid’ 1393 w111 not
stidk’ ini’ any’ instdnce-dnd thereby causé’ in0pera-
tivn'of the'nieetantsm’ the: ‘dotwhwardly extendlng
ariy (394 15 ar‘rraﬁged1 n“theé rotating moverent

of the dfiven dlemient of the chitch to 1 engaged

by & i P39, P 177, ‘thereby t0" impart posi-
tive: réléasmg mbv‘emen t' to" the stop léver,

A5 héreinabbye’ pointed olit, the. shift 1352 ex-

terittd’ o' thid" 1eet and beyorid the frame _plate 1301
and this projecting end of thé: ﬁame (3521 oper-

attely-assbriated with' mieans for imparting con-,
trdﬁé&advanémg HoVertiétit t6"the feed rolls 1338
and’ f33¢- For this Duipose; aclutéh: 1385 is pros

vided on'the shaft 1352 and the duven élément

of ‘tHi§" chitch is* connected by means of 4 sléeve’
1 8% to:- g camn (39T which is utilized in' imparting’

the desifeq’ rdtatmg movement to the feed rolls
198¥ snd’ 1339 This cand 1397 is disposed ag-
jatetit to" ¢ movable' slide’ 398" which has’ cart
roflets (398U and 1394, fied theréon 50 45 to"en-
gage the upper and lower edges respectxve]y of the
cat! Hente 'in‘a’ stng & cycle rotating’ roverient

of tﬂé‘dﬁvén elemittit of the dluteh 1395, the.slide’
9 15 -hovett ubwardly antt' ther’ downwardly'

tﬁmgﬁ 4 reciprociting stroke of 4 fixed length:

THis réelbrocating Hitvethenit of the slide'is uti-

lided throtigh - 8 ratchet meehanism 400 to' im~

part! differenit’ armiounts  of miovement' to the feed.

roMiCas wilt niow be° described Thus; the teed roll

1 98¢ is° mourited ot 4 -shaft 1401 thet éxtends be--

twekH: gnil is supported by the frame plates 1301

* position - opposité the

thdt is connécted by means of 4 ver-

10

15

20

35

40

55

85

70

78

‘bé& atvaiced through but a Half spaCe

74

and 1302, and at its right-hand end; thi’s’*shaﬁ_:
has & gear 1402 fixed théveon: and: ensaged with
a-gear 1403 fixed on- 4 shaft P404 Which carfies
theé upper féed rolt: 1339, Thus, the feed rolls £338
and 1339 are driven with thé same surface speed
and the feed rolls may bs separatéd by operatlon
of a projeeting handle F£05, ig. 1. 'This: pro-
jécting handle ig afranged to be connscted to &
bail” i406 which is operaLWely cannected to eccén=
tric- béarings i467 that are arranged: to support'
the shaft: (438, A spring 488 dets on the' hail s
as to' urge the bail in such a. direction that the
feéd roll 1333 holds o its engaged position. The
handle {405, howevel may be operatéd to roek
the' bail 1466 thfleby to separate these feéd rolls.

The shaft 45} has a ratchet wheel mn fixed:
théreon, and a rocker 4fl .that :is -Toosely
mounted on the shaft (40 has a paw!l (412 that
is-adapted to engage the rateéhet wheet 1410 to
impart advancing move mént to the ratchet wheel
1413, and thus to the associsted feed rolls. 'THis
ro¢ker has a gear ségment (413 formed thereon
that is éngaged by ratchet teeth (414 formed
on:-an upstanding portion of the slide 1398 and

5 hence when thé slide 1398 is moved in an up—

ward direction, the rocker I4[F .is moved in' a
clotkvise dnectlon Fig. 119, theréby to aét
through its pawl to impart advancing movement'
to the ratechet whesl 1410, “AS such advancmg
nitovement is compléted, the pawl K412 moves
into engagement with an adjustable -abutment
surfdace (415 that is formed on & vertical bar
18i6. This vertical bar (#I§ is plvoted on:its’
lower end on a shaft (41T and its upper énd- is
bifurcated to receive an adjustable éccentric [418
whereby the effective rélationship to whieh:the
pawl 14i2 engages the surface 1415 may be-ad=
justed. In the downwdrd: or réturn movement of
the slide 1398, the rocker 141( and-its pawl 1412’
return to the posmon shown in' Fig, 119 of the
drawings. A conventlonal spring’ biased frie+
tion brake 1419 is associated with the shaft MOI
to prévent overthrow or other undes1red move-
ments of the feed rolls 338 and | 339,-as shown'
in Figs. 117 and 118

As will hereinafter become dpparent, the feed
rolls 1338 and 1339 aré in most instances: oper=
ateéd to impart a full line spacing’ movement; to
the web W, and stch full line spiéing ovement
is dttained when' the pawl (412 is in engage—
ment with the ratcéhet wheél 1410 thloughout
substantiglly the entire stroke above . deseribed:
In' another instance, however, it is' desired ' to’
advance the web W through what may ‘be
termed g “half—space * and' to enable thls to ‘be’
accomplished, o shroud member (420° i§ pivoted
at 1421 adjaceént to the. ratchet wheel: 1410 and
the shroud is urged by a spring 1422 to ‘& normal
position-that is deéterniined by a stop pm 1423

- I this normal positicn the shroud. IS’ not” efféés

tivé-upon the pawl (412 but when: the -shroud-
1412 is rocked slightly in a: counter-clockmse di~
rection, Fig. 119, a-lower arm portxon 14208 is’
moved outwardly in 4’ radidl direction with re-

- spect to'the ratcéhet wheel (410 and is: effective

to" maintain’ the pawl (412" diséngagéd throtigh’
substantially one-half of the stroke described-
hereinabove. Hende, whéeii the mieshanism’ g
opérated under such’ conditions;: tHe' wéb W will’
“Whert"
such a half space- is- desired:- ‘the” shroud is' to’
beé’ reéndered effectivé by e‘nergxzatlon of a solé=
noid 1425 that is opératively connected Wwith tHe’
shroud 1420 S0 a3 to opelate thé- sane;

The clutch 1395 is' arrangéd to’ b§ controlled
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by a stop lever 1425S that is pivoted on the shaft
{417 and at its opposite end, the stop lever has
a downwardly projecting arm 142§ that is con-
nected to a spring 1427 that serves to urge the
stop lever toward its effective position. At its
other end, the stop lever is operatively con-
nected to a releasing solenoid 1428 whereby the
stop lever 14258 may be released and in order
to insure that this solenoid will not stack at any
time, a roller 1436 is provided on the driven ele-
ment of the clutch 1885 so as to engage the arm
1428 in the course of a rotating movement of the
driven member of the clutch {3%5. This posi-
tively supplements the action of the spring ia27
and initiates the movement of the stop laver to-
ward its effective or stopping position.

- When the shroud {429 is to be moved to its
effective position, this may be done by a momen-
tary actuation of the solenoid 1425, and to in-
sure that the shroud will remain effective
throughout the proper length of time, a latch
1431 is pivoted at {432 so that a tooth 1431T
may engage a lug (433 formed on the rearward-
ly projecting arm of the shroud (428. A spring
1434 urges the latch 1581 towards its engaged
position and when the latch {43i has become
engaged it remains in this engaged relationship
and holds the shroud in its effective position un-
til the slide 18828 has been moved to substantial-
1y the uppermost point on its strcke. When this
occurs, the upper end of the slide 1398 engages
the end of an arm (435 formed on the latch
1831, and this serves to disengage the latch 1431
and thereby permits the shroud {428 to assume
its normal relationship.

The pager and proofer 21§ also includes mearns
for counting the spacing movements of the web
W, thereby to enable the operation of the kniie
1341 to be controlied in such a manner as to
produce proof sheets of uniform length. For
this purpose, a countershaft $44§ is mounted so
as to extend transversely of the two frames {331
and (302 and this countershaft has a ratchet
wheel {44! fixed thereon so that by actuation
of this ratchet wheel the countershaft 1480 may
be rocked through indexing movements. For
this purpose, a rocker 1442 is mounted on the

shaft 1448 and this rocker has one arm (4324

that extends downwardly and has a spring biased

paw! 1443 mounted thereon for engagement with
A spring

the teeth of the ratchet wheel [44{.
1444 urges the rocker 1832 in a counter-clockwise

direction, and the movements of the rocker

18442 are controlled from the clutch 1385. Thus,
a cam 1845 is fixed to the driven element of the
clutch 1385, and a rocking lever (447 has a
roller at one end thereof engaging the upper
edge of the cam #44§. The rocking lever 1441
is pivotally mounted on the shait i4i7 and ex-
tends to the right as shown in Fig. 119 so that
a downwardly extending link 1443 may connect
this end of the lever {447 to an arm (4428 of
the vocker 1442. Thus, in each rotating move-
ment of the driven element of the clutch 1385,
the rocking lever 1447 is operated through a
stroke which serves to index the ratchet wheel
1441 through an angular distance equal to two
teeth of this ratchet wheel. In this connection
it- will be noted that the ratchet wheel 1441 has
twenty-two teeth so that for normal line spac~
ing cperation of the web W, the ratchet wheel
may be actuated to a distance equal to a two-
tooth space, but when a half-space movement is
to be imparted to the web W, this ratchet wheel
1441 must be operated through a shorter dis-
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tance equal to one-tooth space. 'To enable this
to be done, a shroud 1456 is pivoted on the shaft
1448 and is urged in a clockwise direction by a
spring 1451 to a position that is shown in dotted
outline in Fg. 11¢ and which is determined by
a stop pin 1452. When the shroud 1459 is in
the total line position of Fig. 119, the apparatus
will be effective to index the countershaft 1449
through two-tooth spaces, and when a half-space
feeding operation is to take place, the shroud
1450 may be moved in a counter-clockwise di-
rection to its position shown in full lines in Fig.
119 by a solenoid 1454. When the shroud is thus
moved to its effective position, it is latched in
this position by a latch (455 that is urged to-
ward its latched position by & spring (456. It
will be noted that the laich 1485 has a cam sur-
face {455A at its upper end so that in the down-
ward movement of the right-hand end of the le-
ver 1447, this cam suriace may be engaged by a
control pin {488 that is carried by the lever 1441
near its right-hand end. Hence, when the
shroud 1458 has served its purpose in a feeding
operation, the latch 1455 is released and the
shroud returns to its normal position shown in
total lines in Fig. 119,

The lever 1447 also serves as an operating
means for a pair of switches {460 and 1461 which
have operating spring levers {4603 and 14618
associated therewith. When the lever 1447 is in
its upper position, the pin 1458 engages the op-
erating lever of the switch 1460, while in the
lower position of the lever 1447, the pin (458
engages the operating lever of the switch 1461
and the functions of these switches will be dis-
cussed hereinafter.

The counter-shaft {440 extends across the ma-
chine and at the end which is remote from the
ratchet wheel 1441, the shaft 1440 carries means
for operating a pair of switches (465 and 1466.
These switches are mounted on similar levers 1467
and these levers have teeth [467T thereon
adapted to engage control cam means as will be
described, springs {468 being afforded for pivot-
ing such levers into engagement with the control
cam means. Thus, a control cam 1469 is fizxed
on the shaft 1440 and this cam 1469 has a dwell"
surface throughout substantially its entire pe-
riphery and at one point of the periphery has a .
cam recess 1469R so that the switch (466 is main-
tained in its open relationship throughout the
entire rotating movement of the shaft {440 and
is then closed when a complete revolution of such
shaft has taken place.

The other switch 1465 is arranged to cooperate
with a toothed wheel 1470 that has twenty-two
teeth, one of which is relatively deep, and with
this arrangement the switch (465 is opened and
closed twice in each normal paper feeding move-
ment and once in each half space movement, and
when the cam follower of the switch 1465 co-
operates with the aforesaid deep tooth, the
switch 1465 is maintained closed in such a way
as to obtain a control action that is utilized to
be described presently.

We recall that the impressions on the proof
sheet PS are arranged to have serial numbers
included therein, and it is desirable that these
serial numbers in many instances be disposed
at particular locations in ths proof sheets. To
enable this to be accomplished, means are afforded
for setting the counter-shaft 1440 at any desired
rotative position, particularly so as to correspond
with the serial numbering mechanism. For this
pburpose. an index disk 1475 is fixed on the shaft
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k40 on: the eiyl that is adjacent to the disk 144,
ag will be evident in Fig. 120, ang:a-knurled:handle
t4T5H is secured to this index disk 1415 as shown.
in. Fig..120. This index: disk: 1415 is diagrammat-
ically indicated in Fig. 119A of the drawings and
it: has an indication of a zero position and posi-
tions fram: one to: ten and a further ‘“T” position.
which: is the total poesition in the machine. This
enables the mechanism: to be canveniently -ad-
justed, as will be described hereinafter;

‘THE CARBON RIBBON FEED

In. order that a plurality of carbon copies may
he made. of the proof sheets; as: PS-1, means are
provided ab the proof printing :station 2I4 for
feeding a plurality of carbon paper ribbons be-
tween the webs W that are moved past. this:
printing station, and such.-carbon ribhon feed

mechanism. is. illustrated. in. Pigs. 1, 17 and.121 to:
Thus, a. supply cabinet.

125. of the drawings.
1480 is mounted onthe right-hand side of the
printing. frame 216 on a sypporting bracket 1481,
and within this cabinet 1480.-a plurality of supply-
rolls 1482 of carbon paper ribbon: are: supported
one:above the other on. parallel. horizontal axes.
that.extend in substantially & front to rear direc-.
tion, as will be evident: in Figs: 121 and. 124, A.
doeor 1488D:that. is held. closed by a: spring latch
14801, enables such-rolls to he readily replaced.
These. carbon. paper ribbons eor webs 1482W are

withdrawn in.a. downward direction and in.a.

parallel  relationship. ahout a. lower guide roll
1483 that.is supported hy. downwardly extending
arms (484 on the cabinet :1480. These ribbons
or webs 1482W are thenled to the left as shown in
Figs: 17, 121 and, 124 and. are extended between
the various webs W and. on. to the left to a feed
mechanism: 1485 .that will be described presently.
It will be:observed -in, Figs. 17, 121 and 124 that
the  carbon ribbon extends.in. an: angular direc-
tion; thereby to.attain efficiency of. operation.in
acecordance with known . principles, and in at-
taining- this path of movement. of the carbon
ribbons, which are- identified as 1482W, a. pair
af- guide.rollers {487 are supported on the.frames

825-and 828 by means including brackets 14818..
Just rearwardly- of the printing station 2i4,.

means are:afforded for separating the: various
webhs. W, and such. means-include a.plurality of

separator bars. 1490 that are relatively thin.and.
which are -extended. between the various webs.

W-and are guided by-vertical guide pins. 1491 that
extend. upwardly -from - the- machine frame and
through openings.in.opposite ends of separating
bars. 1490,

The-carbon. paper: ribbens. or-webs 1482W. are

withdrawn.or advanced with a step by.step ac-
tion by the: advancing means. (485, which is

agtuated: periodically. .in timed. relation. to the-

operation of the printing mechanism at printing:
station 2i{4. The withdrawing mechanism. {485
comprises.a generally. U-shaped bracket 1435 sup-
ported: on. a- base bracket 1496, and in the U-
shaped. bracket 1495, a lower feed roll (498.is
ratatably. mounted. The feed roll .i498 is. dis-

posed ‘on..a. horizontal shaft 1499.that is. in a-.

stationary pesition within the bracket. 1485, and
above-the feed-roll 1498, an upper feed roll 1500
is-mounted in a.bail- 1501 that is pivoted. at.1502
in.the bracket 1495. The-bail 1501 has-a spring

156818 acting:thereon so as:to urge the upper feed.

roll-1500 yieldingly:in.a downward direction-and

into- effective: contact with-the-lower feed. roll:
1488, and to insure proper gripping:of the:webs-

i#82R, both of the rolls are serrated.so as.to
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have & gripping amd interlocking: action: on. the
webs.

The lower feed:roll 498 may be mannally actu-
ated by a.knurled knob: 499K fixed on: the end: of
the shaft- 1499. In normal operation:the shaft
1499 is arranged to be operated by a ratchet
mechanism which: includes a rocker L585 mounted:
on.the:shaft 1499 and having a spring urged: pawl
1806 arranged to engage a ratchet wheel I50%T
fixed: on:the shaft 1499. A:spring 1508 urges.the:
rocker 1505 in a. counter-clockwise direction: as:
shown in Fig.. 122 of the drawings, and: when: the:
feed rolls are to. beractuated, this is accomplished.
by a Bowden wire 1510 that is connected to: the:
right-hand end of the rocker 1505 as shown: i
Fig. 122 of the drawings. This:Bowden wire: I518:
extends downwardly.and:is operatively associated:
with an operating cam mechanism fixed on the
shaft.668: of the variable printer VP-2. Thus, the:
carbon. ribbon feed will be:advanced. each time:a.
printing. operation is: perfermed -at. the proof
printing station 214.

In order to effectually separate the carbon:rib-
bons [482W from the:upper feed roll. (500; this:

i feed roll ‘has a groove 1500G- formed: therein ad-

jacent :the mid point of its length, this groove:
being annular in character: so. as: to: extend: en=
tirely about. the roll 1500. ‘This groove {500G:
is engaged by & horizontally extended:stripper:
arm 1813 that is mounted on.the.cross-arm:of:
the bail. 1501 as will be evident.in - Figs. 121, 124A:
and 125.. "As:the carbon:ribbon:is:féd.to:the left,
any tendency of this ribbon to follow:the feed:
roll 1500 is overcome by the stripping arm: 1§(3;.

- and: thus proper operation.of the: mechanism:is;:

assured.

SELECTOCR MECHANISM AND RELATED TIM-
ING ELEMENTS

As pointed out hereinabove; the gear 440 in:
the main. gear box 390: is driven in:timed: rela--
tion to the operation of: the printing device:feed:
mechanisms; this. gear 440 being driven from:
the sleeve 411 which is in turn. controlled by
the: printing device feed clutch.440. As.shown:
in Figs. 36, 126:and 129:of the -drawings, a .selec~
tor unit 1519 is afforded that includes: a timing:
shaft: 1620 supported rearwardly of the :main
gear box 390 at substantially the :level of the-
shaft 420 upon which the gear 446 is mounted,.
and a gear 1521 fixed on the timing shaft 1520
and of the same diameter as: the gear 44§ is
meshed- with the gear 440-so that the: timing
shaft 1520 will be rotated through a single rev«

x. Olution -each time the printing device feed:

mechanism is: operated. This timing shaft 1520-
is utilized not-only in the-main timing funec--
tions of the machine, but -also is utilized for:tim=
ing the: operation of switches that form: part-
of: the selector mechanism  1518:of the machine..
Thus,. it will: be observed: that the:shaft. 1520
is supported by means including a-bracket: {522’
that  extends: rearwardly ‘from -the :macHine-
frame, and outwardly or rearwardly-of the. shaft:
1520, a . stationary pivot: shaft: 1528:is:supported:
by means:including the bracket-1522; This pivot:
shaft. 1523 serves- as a:mounting :for: a- plurality:
of ‘rocker arms: 1524 that extend:forwardly and
have cam rollers 1525 at their forward ends:ars
ranged:to.bear on related timing cams that:are:
carried. on. the timing -shaft 1520; and-springs-
1524S urge the levers downwardly. so:that the:
rollers- 1525. cooperate with such:cams. In PFigs.
36, 126.and 129, three such switches: 1526, {521
and 1528: are- mounted -on three:adjacent arms.



9,856,103

79
1524, and these three switches are utilized in’
the selector mechanism 1518 of the machine, as
will hereinafter be described in detail.

In addition to the switches 1525, (527 and
1528 which form part of the selector mechanism,
switches 1529, 1538, (53¢, 1832 and 1533, that
are shown only in Fig. 142 of the drawings, are
mounted on similar arms 524 and cooperate
with cams on the main cam shaft 1520. Thus,
each cam on the cam shaft 520 is identified
by the same reference character as the related
switch with the letter C added in each case.
The additional timing switches are shown in the
wiring diagram, and the controlling actions
thereof will be described in detail hereinafter
in connection with the description of the op-
eration and control of the machine.

In . respect to the three switches that form
part of the selector mechanism 1519, it will be
observed that each lever 524 has an upward ex-
tension that is identified by the same reference
character as the related switch, but with the
letter A added, and such upward extensions are
shown in Figs. 36 and 126, At the upper end
of each such arm, a lateral finger 1534 is pro-
vided as shown in Figs. 126 and 1284, and this
lateral finger 1534 has a forwardly projecting
tooth 1525 thereon as shown in Fig. 128A. Such
tooth 1535 is in each instance quite narrow, and

this tooth is adapted for ccoperation selectively g

with the edge of any one of three control disks,
such as the three control disks included in the
group identified as 1538 in Fig. 128A of the
drawings. Three such groups {835, {837 and
1538 of control disks are afforded, and these
groups are allocated, respectively, to the arms
15264, 1521A and 15284, as will be evident in
Fig, 126. The three groups of disks that are
thus afforded are mounted on a selector shafi
1540 that is mounted in a horizontal position
and for rocking as well as longitudinal setting
movement in an inverted U-shaped bracket
{54f{. The shaft 1540 is adapted to be set in
any one of three longitudinal positions as de-
termined by a latch member (342 that is loosely
pivoted on the right-hand end of the selector
shaft 1540 as shown in Figs. 126 and 128. The
latch 1542 is urged toward its engaged position
by a spring {543, and this tends to engage the
latch 1542 with one of three positioning notches
1544 that are formed in a stationary latch
plate (545, Fig. 127. When the latch 1542 is
in its right-hand position of Fig. 126, the ma-
chine is set for what is termed print-tab opera-
tion, and the left-hand control disk of each of
the groups is aligned with the tooth 1535 of the
related extension, as 1526A. The central one
of the two positions on the latch plate {545 is
what is termed the skip-tab position, and this
aligns the central disks of the several groups
with the related teeth 1535. When the latch
1542 is engaged with the left-hand one of the
notches 1544 of the latch plate, the shaft {543
js set in such a position that a selector mech-
anism is turned off, and the right-hand disks
of the several groups are aligned with the re-
spective teeth 1835. When the selector is set
in its “off” position, the left-hand end of the
shaft 1540 engages an operating arm {548 of
g control switch 1549 that is included in the
control circuits of the machine in a manner
that will hereinafter be described.

The several control disks that are mounted
on the shaft {540 take different forms, as illus-
trated in Figs. 130 to 132 of the drawings, and
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the basic purpose of such disks is to serve as
a dominating control governed by the sensing
head SH and regulating the response of the
switches 1526, 1527 and 1528 to the action of
their related cams. Thus, it will be observed
that these cams, which are shown in detail in
Fig. 133, have cam recesses at different positions
along their periphery so that when these re-
cesses come into alignment with the related
cam roller 1525, the related switch will tend to
rock downwardly so as to bring the operating
plunger thereof into engagement with an op-
posed adjustable abutment 155{ that is afforded
in a stationary horizontal mounting bar {552
that is disposed beneath the several switches
and between the shafts 1528 and 1523 as shown
in Fig. 36 of the drawings.

In attaining the desired dominating control-
ling action in respect to the three switches of
the selector mechanism (519, the right-hand
disk of each group of control disks has an an-
nular outer edge surface which at any point in
its periphery serves as an abutment for the op-
posed tooth 1535 so that the switches of the
selector mechanism can not be closed, even
though the cams 1526C, 1527C and 1528C con-
tinue their operation. When the selector is in
its “off” setting and the right-hand disks are
in position opposite the respective teeth 1535,
this action prevents closure of any one of the
switches of the selector mechanism. As shown
in Figs. 130, 131 and 132, the aforesaid right-
hand disks of the several groups are identified
as {536N, 1531N and (538N.

The central disks of the three groups are identi-
fied as 15369, 1937S and 15385, while the left-
hand disks are identified as {536P, (831P and
{538P, and these disks are provided with notches
and dwell surfaces at appropriate angular points
around their edges so that a desired selecting
action may be attained, as will now be described.
The selecting action is attained by rocking or in-
dexing movement of the selector shaft 1549, and
this is attained through the gction of the supple-

5 mental sensing head 189, and in the sensing ac-

tion of the supplemental sensing head 785, the
movement of the sensing head is transmitted to
the selector shaft {540 by the arm 819A and the
link 819B, the link 819B extending downwardly
and having g rack 1556 formed on its rear edge
so as to engage the forward edge of a pinion 1557
that is fixed on the selector shaft 1548. A spring
{558 acts on the link 819B to urge the same in a
downward direction, and when one of the sensing
pins 819 engages a tab on the printing device at
sensing station, the action of the sensing means
is such that the link 8198 is withdrawn in an up-
ward direction, and this imparts clockwise ro-
tating or indexing movement to the selector shaft
1540.

The extent of this clockwise movement of the
selector shaft 1540 may vary in accordance with
the length of the sensing pin 810 that is effective
in the sensing operation, and in this regard, at-
tention is directed to the aforesaid Hueber Patent
No. 2,359,851, wherein the use of sensing pins of
varying lengths is described in detail. Thus,
when the sensing head 785 does not sense a tab,
the gseveral control disks will be moved in a clock-
wise direction for approximately 81%° to what
may be termed position I, wherein the line
marked with the reference character I in Fig.
130 will be in the horizontal plane of the dot-
dash line 1560. When a tab is sensed by a normal
length sensing pin, the control or selector shaft
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1840 will be rotated to what may be termed po-
sition II, wherein the line marked by the ref-
erence character II in Fig. 130 will be in the hori-
zontal plane of the dot-dash line 1560. Similarly,
when a tab is sensed by a long sensing pin, the
selector shaft {549 will be moved to what may
be termed position III wherein the line marked
with the reference character III in Fig. 130 will
be in the horizontal plane of the dot-dash line
1560.

In order that such rotative settings of the se-
lector shaft (540 may attain the desired select-
ing control, the control disk {536P has a dwell
surface at position II and has recesses (561 at
positions I and III, respectively. Similarly, the
control disks (537P and i538P have dwell sur-
faces in positions I and III and recesses 1561 in
position II. The control disk i538S has a dwell
surface in position I and has an elongated recess
1861 -that extends throughout positions II and
IIT thereof. Control disks 15371S and #538S are
of the same form and have a recess at position
I and dwell surfaces at positions II and IIT.

It will be evident that with the control disks
formed in the manner disclosed in Figs. 130, 131
and 132, the different seftings of the selector
shaft 1540 will attain different selecting actions,
as will be described in connection with the opera-
tion of the machine.

THE MANUAL CONTROL MECHANISMS AND
RELATED ELECTRICAL CONTROLS

When the motor 375 is operating, the printing
operations of the machine may be instituted by
forward withdrawal of a control handle (648 that
is disposed in the lower right-hand portion of
the forward end of the printing frame 2{§. This
handle (600 is mounted in a horizontal bearing
1801, Figs. 49, 84 and 134, and has a rearwardly
extending link {602 extending rearwardly for
connection at 1663 with one arm of a bell crank
1604 that is pivoted on the side of the frame 2(§.
The other arm of the bell crank is connected to
the upper end of a link 1605 that extends down-

wardly near the back of the machine and is con- '

nected to the end of an arm 1696. The arm (606
is fixed on a horizontal cross shait 1629 that is
mounted for rocking movement along and near
the lower rear portion of the machine. When
the machine is to be started or turnad cn, for-
ward withdrawal of the handle 1600 rocks the
shaft 1609 in the “on” direction indicated hy
arrows in Figs. 49 and 134 to 133.

Such rocking of the shaft 1609 serves to im-
part downward actuating movement to the clutch
control rods 516, 526 and 531, and the operative
connections afforded are of such a character that
certain of these control rods may be released in
a different timed relation. Thus, in affording a
motion-transmitting connection betwsen the rock
shaft 16098 and the rods 529 and 831, a slide plate
16¢i is mounted for vertical sliding moevement on
a vertical bracket plate (642 disposed alove the
shaft 1669. At its upper end the siide plate §§4!
has a flangs (8! IF extending to the loff, Fig, 134,
The rods E20 and £3{ extend slidably through the
flange 16{1F, and collars §28C are fixed on the
lower ends of the rods 528 and 521 so that upon
downward movement of the slide plate 18!
these rods will be pulled downwardly.

Downward movement is imparted to the slide
{611 from an arm 1613 fixed on the shafi 1609
and projecting forwardly therefrom. A pull red
{614 extends upwardly from the end of the arm
1612 through a flange (6{1B and through an up-
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standing guide sleeve 1615 fixed on the flange
1611B. Af its upper end the rod {614 has g head
1616 which may be pulled downwardly against
the top of the sleevé 1615 so as to pull the slide
16i{ downwardly. When the slide §6i{ is thus
pulled down, it is latched in such position by a
latch 1617 that engages a flange {6!1iC and is
urged toward such latching engagement by a
spring 1618. A solenoid 162§ is connected to the
latch (617 to enable the solenoid to disengage
the latch. The latech (617 may also he disen-
gaged by the operation of the shaft 1699, it being
noted that the head {616 is of considerable verti-
cal length so that when the shaft 1609 is rocked
clockwise, the upper end of the head {616 engages
a pin {61TP on the latch 1617 so as to disengage
the latch.

The slide 161i also is arranged to operate a
pair of microswitches 1623 and (624 that are
mounted in fixed positions on the opposite face
of the bracket 16{2, Fig. 134. The switches 15§23
and (624 are disposed opposite a vertically shift-
able cam block 1625 that is carried on the slide
1511 by studs that extend through the bracket
1612, and when the slide 6!l is moved down-
wardly to the position shown in Fig. 134, the two
switches are closed.

The pull rod 216 is associated with the rock
shaft 1609 by a generally similar slide {62f
mounted for sliding movement vertically along g
mounting bracket 1632. The upper flange 163{F
is connected to the lower end of the rod 5(6 for
imparting downward movement thereto, and a
latch 1637 is arranged to engage a flange 163!C
to latch the slide in its lower position. The lateh
1637 is adapted to be released by a solenoid 648,
The slide 1631 is pulled downwardly by an arm
1633 fixed on the shaft i809, and a link 1834 ex-
tends upwardly through an upstanding guide
sleeve 1635 fixed on a lower flange (6318 of the
siide. A head {636 on the rod i6834 engages the
upper end of the sleeve 1635 when the shaft 15069
is rocked in and “on” direction, thereby to pull
the slide {631 to its lower laitched position. It
will be noted that the head 1836 is relatively short
in a vertical direction, and thus this head can
not act tc disengage the latch (637.

The slide 1631 also carries a cam plate 1645 on
the opposite side of the bracket 1632, and this
cam plate 1645 is arranged, when the slide {631
is in its lower position, to close a microswitch
1643.

CONTROL LOCKING AND UNLOCKING
MEANS

While it is usually desirable to have the handle
{650 or other starting means available for starting
the machine, it is desirable in some instances to
prevent starting of the machine until after cer-
tain conditioning operations have been per-
formed. For this purpose, a mounting plate 1658,
Figs. 134 and 138, is arranged to carry a locking
latch 1651 pivoted at 1652 and urged by a spring
{681S toward a locking engagement with an arm
1653 fixed on the shaft 809. A solenoid 1654 is
connected to the latch 1651 for releasing the same,
and when the latch 1881 is thus released, it is en~
gaged by a retaining latch i655 that is pivoted at
{658 on the plate 1650, The latch 1655 is urged
toward its effective position by a spring 1657, and
a solenoid {653 connected to the latch 1655 may
be energized to release the latch 1§55 and thus
permit the locking latch 1651 to become effective
to disable the starting shaft {609.
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ELECTRICAL CIRCUIT CONNECTIONS

Electrical power for the machine is supplied
from an alternating current source through an
attachment cord 1650 to a positive terminal 1661
and a negative terminal {662, and from these ter-
minals a starting and running ecircuit for the
motor 375 is afforded by means including a relay
{863, In this relation a motor control panel {665

is afforded having a normally open push button .

start switch 1668 and a normally closed push but-
ton stop switch 1667. The relay {663 has one ter-
minal thereof connected to the negative terminal
1862 by a wire 1668 while the positive terminal
1861 is connected by means including a wire 1670
to one contact of the start switch 1666, A wire
1671 connects one contact of the stop switch 1567
to the other contact of the start switch 665, while
a wire 1672 extends circuit from the other contact
of the stop switeh to one contact of the switch
1298,
contact of switch £299 to one contact of the switch
185 by a wire 1812, a wire 1674 extending from
the other contact of the switch 765 to safety
switch {318 of the diablo unit 219, Fig. 144, A
wire 1675 extends from the other contact of the
switch £319 to one contact of a safety switch {676
that is associated with the overload release 381
of the main drive of the machine. A wire 1877

extends from the other contact of the switch 1576
to one contact of g safety switch 1878 that is as- °

sociated with an overload release mechanism 1679
that is included in the drive of the unit 202. A
wire 1680 extends from the other contact of the
switch 15878 to the other terminal of the relay
1683.

Thus, when the start switch 1666 is depressed,
the relay (663 is energized, and this closes sev-
eral circuits, as follows:

A. A holding circuit for the relay 1663 from
the positive terminal 1661 through normally open
but now closed relay contacts 1663-1, a wire 1682,
a fuse 1683, wires 1684 and 1685, a fuse 1688 and a
wire 1887 to the wire {871. This holding circuit,
of course, includes the safety switches 1299, 765,
1319, 1676 and 1678 that were included in the
starting circuit, and hence opening of any of
these safety switches will cause the relay {663
to be deenergized so as to stop the machine.

B. A motor energizing circuit for the motor

275 from the positive terminal through the relay &

contacts {663—{, the wire {682, the fuse 1683, the
wire 1684, a wire {688 to one terminal of the motor
378, and wires 1689 and 1690 in series from the
other terminal of the motor 375 through the now
closed relay contacts 1663-2 to the negative ter-
minal 1662,

C. A main safety stop circuit that may serve,
as will hereinafter be described, to energize the
main stop solenoid 15§20 of the auto-stop mecha-
nism of the machine, ig effectually conditioned.
This safety or auto-stcp ecircuit includes wires
i551 and 16982, the wire 1891 being connected by
a wire 1693 to the wire 1687 so as to constitute
the positive side of the safety stop circuit, while
the wire 1692 is connected by a wire 1894 to the
wire 1690, thereby to constitute the negative side
cf such safety stop circuit.

The stop solenoid {520 is energized when the
machine is to be stopped, thereby to release the
control slide {6ii. Thus, one terminal of the
stop solenocid i628 is connected by wires 1781 and
{702 in series to the wire {692, while a wire 1703
extends from the other terminal of the solenoid
£325 to a terminal {785 from which two control
circuit branches are extended. One such circuit

Circuit is then extended from the other ~
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pbranch comprises a wire 1706 that is extended
from the terminal 1785 to different locations in
the machine. A wire {767 extends to the same
locations in the machine, and by a wire 1708 is
connected to one terminal of the switch 1843, the
other terminal of which is connected to the wire
1894, When the machine is operating, the switch
1543 is closed by the action of the latched control
slide 1631, Figs. 134 and 135, so that under such
circumstances the solenoid {628 may be energized
by effecting a connection hetween the wires 1706
and 1797,

Thus, the eircuit to the stop solenoid 1620 may
be closed by a normally open push button stop
switch 1748 located on the back of the unit 224
as indicated in Fig. 142, this switch being con-
nected across the wires {795 and 1787, Similarly,
two push bution stop switches {T1{ and 1712 are
located on the front of the unit 20f, and a wire
{713 and a branch lead §{1{4 connect on contact
of each of these switches to the wire 1788. Wires
1715 and 17154 serve respectively to connect the
other terminals of the switches 171! and {712 to
the wire 1187, so that either of these switches
may serve to energize the solenoid #1820, It will
also be noted that the wire 1785 extends into the
unit 202, Fig. 143, while the wire {707 extends
into the proofing unit 218, Fig. 144, to one con-
tact of an off-on switch 17148, An extension 179TE
extends from the other terminal of the switch
17158 back into the unit 201, Fig. 142, and then
into the unit 202. In the unit 262, the wires 1708
and I78TE are connected respectively to the op-
posite terminals of a push button stop switch
{118 that is located under the card magazine CM,
as shown in Fig. 1, and this switch {718 serves a
stopping function similar to the switches 1T
and [7{2.

In addition to the manual stop switches just
described, several safety switches are also con-
nected across the wires {768 and {721TE for ener-
gizing the solenoid 1829 when any one of these
switches is closed. Thus, the switch 585 which
is operated by the safety card sensing means in

. the sheet guideway 8G-2 is connected by wires

1719 and 1720 across the wires 1768 and {V61E, as
shown in Fig. 142. Similarly in the unit 242, as
shown in Fig. 143, the card safety switch 348 is
connected across the wires {796 and {I8TE by
wires #7121 and {722, while the card safety switch
334 is connected across the wires 1746 and (18T
by wires 1723 and 1124, Hence, the operation or
closure of any one of the card safety switches
334, 348 or 985 may serve to energize the stop
solenoid {622,

The off-on switch {718 is normally disposed
in its “on” position, but when it is desired to
operate the lister mechanism 2i8 when no sheets
S are heing fed along the sheet guideway SG, the
switch 178 is opened so as to disable the sheet
safety switches in the units 202 and 291.

Further control of the stop solenoid {620 is
afforded by other control switches disposed across
branches of the wire 1786 and 1767. Thus, as
shown in Fig. 142, a branch from the wire 1706
is extended by wires {7054 and 17868 in series to
one contact of the last plate switch 7715, while
a branch irom the wire {787 is afforded by wires
1767A and 17078 in series to the other contact
of the switch ¥75. Hence, when the supply of
printing devices D in the magazine M is ex-
hausted, closure of the switch 715 serves te ener-
gize the stop solenoid 1628. Similarly, a switch
1725, that is disposed at the rear end of the
printing device collecting tray 755 s0 as to be
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closed by the printing devices D when the tray
is filleq, is connected across the wires {T08A and
f18TA so as to attain a similar stopping action.
The machine must also be stopped when the
“thousand impression” T-I total is taken under
control of the impression counter 1268, ang for
this purpose a relay 1728, Fig. 142, is provided
which is energized under the control of the
counter (200 and which is effective to energize
the stop solencid 1620 and also the locking sole-~
noid 1658. Thus, the relay 1728 has normally
open contacts 17281 connected across the wires
fT86A and IT0TA so as to energize the solenoid
1620 when the relay is operated. A second set of
normally open relay contacts 1728--2 is connected
between the wire IT0TA and a wire 173¢ that ex-
tends to one terminal of the locking solenoid
1658, and wires (732 and 1733 extend in series
from the other terminal of the solenoid 1658 to
the wire 1652 so that operation of the relay 1728
serves to energize the locking solenoid 1558.
The relay 17128 has one terminal thereof con-~
nected to the wire 1692, while a wire 1734 ex-
tends from the other terminal of the relay 1728
to one terminal of the switch 1623 which is closed
so long as the slide 1611 is in its lower or latched
position. A wire {7135 extends from the other
terminal of the switch 1628 to one terminal of
the timing switch 658C that is included in the
variable printer VP-I, Fig. 143, while a wire {736
extends from the other terminal of the switeh
658C to one terminal of the counter switch 12{9H.
The other terminal of the counter switch 210X
is connected by a wire (737 to one termina) of
the counter switch 12{0T, while the other termi-
nal of the counter switch 1218T is connected by
a wire 1738 to one terminal of the counter switch
1210U. A wire 17139 extends from the other ter-~
minal of the switch 1240U to a wire {748 that is
extended to the other side of the circuit as repre~
sented by the wire 160f. Thus, when the
thousandth impression is registered by the count-
er {200 so as to close all three of the counter
switches, the energizing circuit for the relay 1728

will be conditioned, and upon closure of the |

timing switch 658C, the relay 1728 will be ener-
gized so as to cause energization of the stop sole-
noid 1620 and the locking solenoid 1658.

The drive for roller platen P-2 is arranged so

that when the machine is stopped, for exampie, ;

by the manual or automatic switch means just
described, the stopping of the roller platen P-2
is delayed until its cycle has been completed.
Thus, the stop solenoid 1648 has one of its termi-~

nals connected by the wire 1781 to the negative ;

Power lead 1692, and a wire 1745 is extended
from the other terminal of the solenoid 1648 to
one contact of the normally open timing switch
1533. The other contact of the normally open
timing switch 1533 is connected by a wire 174§
to one contact of the normally closed switch
1624, it being noted that the switch {624 is held
open by the slide {611 when the slide is latched
down, and is closed when the solenoid 1629 re-
leases or unlatches the slide 1611. Thus, the un-
latching of the slide 1611 acts by closing the
switch (624 to condition the circuit to the stop
solenoid 1646, and this circuit is timed by the
switch 1833. Circuit is extended from the other
contact of the switch 1624 by a wire (64T to the
wire 1707 and thence through the wire {788 and
the then closed switch 1643 to the positive power
lead 1691.

In the operation of the machine it is sometimes
.desirable to run the machine so as to skip all
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of the printing devices, and for attaining this re-
sult a cdouble throw, double pole toggle switch
1750 is mounted adjacent the stop switch 1712,
and this switch 1750 is conneected in the selector
circuits as shown in Fig. 142. Now in respect to
the selector mechanisms, it will be recognized
that by shifting the axial position of the selector
shaft 1540, the action may be reversed, but for
present purposes, the circuits will be described
as they function when the selector is set for
print-tab operation. In such print-tab opera-
tion the action of the selector, when a tab is
sensed, is to rock the selector shaft 1648 to its
position IT so that the switch 1526 will be held
open, the switch 1527 will be allowed to close,
and the switch 1528 will be allowed to close. The
switch 1526 is included in the circuit of the sup-
pressing solenoid 80, which, when energized, re-
leases the stop lever $708-2, and this is done
early in the machine cycle as shown in the timing
chart, Fig. 145, and hence the stop lever opens
the clutch 579 and suppresses operation of the
platen P-2 in this machine cycle. The switch
1528 is also included in the circuit of the sup-
pressing solenoid 448 which, when energized, un-
latches the stop lever 4155-2 and allows this stop
lever and the coordinated stop lever 403S-2 to
assume their effective positions, thereby to act
at the end of such cycle to disengage the clutches
415 and 403 for one-cycle, and this prevents or
suppresses operation of the stop finger and the
tape feed as well as the main platen P-3 in the
next cycle.

Thus, circuil is extendad from the positive
wire {787 by a wire 1753 and a branch 3154 to
one terminal of the selector switch 1528, and a
wirs {785 extends from the other terminal of
switch 1828 to one terminal of the sclenoid 580
and from the cther terminal of this solenoid,
wires {58 and {757 extend in series to the nega-
tive wire i6892. In affording an energizing cir-
cult for the solencid 448, a wire {153 extends
from the wire 755 to one terminal of the switeh
1248, and a wire extends from the common ter-
minal of this switch to one terminal of the sole-
noid 448, the other terminal of which is con-
nected by a wire 17580 to the wire {737, Hence,
when the switeh 1526 of the selector is closed,
as when no tab is sensed in print-tab cperation,
the solencids 58§ and 248 will be energized, and
the platens P-2 and P-3 will be held against op-
eration in respect to the particular sensed print-
ing device D when such printing device reaches
stations 204 and 219, respectively. Tn this con-
nection, it should be noted that the action of
the solenoid 539 renders the stop lever 3789-2
effective to suppress operation of the platen P-2
in the same machine cycle as the sensing, while
the solenoid 448 releases its stop levers 4153-2
and 493S-2 after the start of the cyels in which
the sensing takes place so that the suppressing
action is effective on the platen P-3 in the next
machine cycle when the printing device reaches
station 210.

For operation in duplicate work, the timing
switch 1528 is utilized, and this switch is nor-
mally closed and is opened in response to a re-~
cess in its control cam i529C. The timing is
such that the switch 1522 opeas before the switch
{52& closes, and closes after switch 528 cpens,
and in this connection it should be noted thas
the timing switch €289 opens and closes atb the
same time as the switch 1525. Thus, a wire {785
extends from the wire {753 to one contact of
the switch 1529, and wires 1788 and {787 in
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series extend from the other contact of the switch
i525 to one terminal of the switch 888, the other
terminal of which is connected by a wire {188
to the wire §785. Thus, when there is no move-
ment of the printing device advancing mesans,
and consequently no rotation of the timing cam
1528C, the switeh 1529 will remain closed and
the subseguent closure of the timing switch 688
will serve %0 energize the solenoids-523 and £48
S0 as to tend to suppress printing at both of the
stations, but it will be obsarved that with respect
to the nting station 214, the multi-print shaté
425 and the means including the control rocker
45% will serve as a dominaling control so that
the reguisite multi- m‘mt impressions will be
made at the printing station 218.

The cireuits just deseribed for energizing the
suppressmg soisncids 448 913'1 535 also come into

slay under control switch 7888 or the
sw1wh $ 182 In thi° n, it will be ¢ob-
sarved ’rhat thea normally sef to
its lowsr o1 ¢ ¢ Oqe common conbach
of this switch is connected to the wire {187 by
a wire {78, while the 201‘16% nding lower con-
tact is c,ovnectﬂd by a wire 177§ to the seleciive

ol

el o

.
contact of the switch "’é% which is engaged when
no printing device is sensed ai sensing position.
The common contact of this switch 7485 is con-
nected by a wire 1772 to the wire {78, so that
when a printing device does neob move into sens-
ing position, the switch 7288 cooperates with the
timing switch 582 to suppress printing at both
printing stations.
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io a 'Vue h?v‘é chau ex’ﬁends to the wire
thereby to render the timing switeh 633 eﬁect
in each ¢y cie to energize both of the suppres
solenoids 44% and 582. In the event th'd
selector shaft {549 is its “off” position

common contact thereof is connected by a
§774A to one contact of the timing switch muﬁ
the other contact of which is connected by a
wire 17874 to the wire {787. Xence, the switch
{589 times the solenoids 448 and 583 when tha
skip switeh §738 is seb to its skip position.

The switeh 1527 of the selector (518 serves to
conirol the energization of a rectifier {7173, Fig.
143, which constifutes the power source for the
iransiator solencids 1585, and the relation be-

in

tween the rectifier and these sclenoids is such
that the set-up mesns of the variable printer
VP-{ are not seb up except in those cyﬁlns when

the rectifier is energized. 8Such energization,
while c("ﬁtro%d 1y the switch {521, is dominated
by the switchs i""? and 748S. Thus, the other
selective cepmct of the switch 7488 is connected
by & wire {778 to the other lower contact oi the
switch (738, which lower contact is engaged
by the other common contact of the switch {188
when the switeh is in its lower or print position.
This other common contact is connected by wires
£777 and 1718 in series to one contact of the
nor “ﬂal iy open switch 3‘52 nd g wire {775 Irom
the other conbact of the switch 18527 extends into
the unit 202, Mg, 143, and to one input ter-
minal of the rectifier 'HE";. The cther terminal
of the rectifier {778 is «ornacued by a wire 1788
to the wire §73§, ‘*igs 142 and 143, which i5 ex-
tended to the negative side of the circuit as repre-
sented by the wire {602,

The selector switch 1528 serves to control the
starbing of the variable printer VP-{ and the
shuttle feed, and is dominated by the switches
{758 and 7488 in the same manner as the se-
lector switch §527. Thus, a wire {782 extends
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from the wire 1717 to one contact of the nor-
mally open switch 1528, and wives {783 and 1784
in series extend from the cother contact of the
switeh {522 to cne confact of the timing switeh
i551. A wire {785 extends from the other con-
tact of the switch 152¢ into the unit 26%, ¥

143, and is connected by a wire {738 to one ter—
minal of the clutch solenoid §53M which serves
to engage the clutch 888 of the variable printer

_{. The other terminal of the sclenoid 858N
is connected by a wire {737 to the negative lead
£752, so that closure of the switch 1528, when the
cireuit is properly conditioned through switch
748S by the presence of a printing device at sens-
ing station 212, serves to initiate a cyecle of the
variable printer VP-i.

Such switch closure of the switch {522 also
serves to energize the shuttle feed cluich sole-
noid 838M, one terminal of which js connected
to the wire {T10TE by a wire {7155, The other
side of the circuit for the solenoid 832M is
afforded by a wire 1781 extended from the wire
£12% to one terminal of the timing switch £532,
a xvne 1792 being extendsd from the other ter-
minal of the switch {532 to the other terminal
of the solencid §38M. When, however, a printing
device I} is not in position at the sensing station
212, the switch 748S is so operated as o open
cireuit to the wire {774, thus to prevent opera-
ion of the rsctifier 115, the shuttle feed, and the
variable printer VP-{. Also, the switch 748S is
in such an instance engaged with the other
selective conta t, which contact is connected
by a wire {7724 to thb lower contact of the switch
{758 that is connecred to the wire {772, Hence,
a cireuit is established which prevents printing
in that cycle at station 214 and in the next cycle

at station 219.

A manually controlled circuit for energizing
the shuttle feed solenocid 638M is afforded by a

push button switch {725 located near the switch

{78, and connected at one of ils terminals to
the positive lead {748, and at the other of its
terminals to a wire 1738 which extends to the
wire 1782 and thence through the solenoid $38M
and the wire 1798 back to the negative lead {733,
A similar manual control for energizing hoth
the solenoids 658 and 638M is afiorded by a
1"11,.1 iple contact push button switch {888 having
two sets of contacts. One econtact of each seb is
connected by means including a wire {38! to the
positive lead (740; and the other contact of
one set is connncted by a wire {882 to the wire
{728, while the other contact of the other sef is
connected by a wire {1883 to the wire 1752. Thus,
upon actuation of the switch 1889, 2 card will be
fed from the card magazine CM, and the vari-
able printer VP~i{ will be cperated through 2
eycle. The switch 1889 constitules a test switch.

A switch (885 of the same sbtructure as the
switch {880 nas one contact of each set connected

by & wire {889 to the positive lead {748 and the
cother contact of one set is connected by & wire
{287 to the wire 862, so closure of this one

coniact set energizes the solenoid 2N and
starts the variable printer. The other contact
of the other set is connecled by a wire 1882 1o
one terminal of each of the suppressing sole-
noids 888M and 885M, the other terminals of
which are connected by 2 wire {£83 to the neg
tive lead 1733, Thus, when the variable pr mtﬂr
VE-i is started by depression of the switch (885,
the stop finger mechanism in the unit 262 and
the punching unit PU will not be operated.

The pager and proofer 218 is associated with
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the variable printer VP-2 so as to obtain co-
ordinated web feed in the unit 218, and in attain-
ing this result, a wire 1810 extends from the
positive lead 1740 to one contact of the normally
open timing switch 6{2, the other contact of
which is connected by a wire 1811 to one contact
of an off-on switch 1816. Wires {817 and 1818
in series connect the other contact of the switch
1816 to one terminal of the line space solenoid
1428, the other terminal of which is connected to
the negative lead 1692 by a wire 1818. Thus,
the switch (816 is used to obtain continuous paper
feed and in its closed position conditions the
eircuit which is then closed by the timing switch
€12 each time the cam thereof operates. Nor-
mally the switch {816 is maintained open, and
the solenoid 1428 is operated under control of
the variable printer VP-1 or the counter mecha-
nism or manual controls, as will hereinafter he
described.

Energization of the solenoid 1428 by means in-
cluding a part of the circuit just described serves
to produce a normal full line space feeding move-
ment of the web W, and such action normally
takes place each time the variable printer VP-2 is
operated, as will be described. It will be ob-
served that at the bottom of each proof sheet an
additional or eleventh space is afforded to re-
ceive the total impressions, and for accomplish-

ing this the counter switch 1466 is rendered ef- 3

fective or closed at the end of each revolution of
the counter shaft, or, in other words, in the
course of the tenth impression feeding move-
ment. Thus, the switch {1466 has one contact
connected by a wire 1821 to the wire 1811, while
wires 1822 and (823 extend in series from the
other contact of the switch 1466 to the wire 1818.
Hence, after the switch 1466 has been closed, the
next rotation of the timing shaft of the unit 609,
the timing switch 612 completes the circuit and
causes the desired idle or eleventh space feed-
ing of the web W.

The line feed solenoid 1428 may also be ener-~
gized by a multiple contact push button switch
1825, Pig. 144, having three sets of normally open
contacts. One confact of each set is connected
by a wire 1825 to the positive lead {69i. The
other contact of the first set is connected by a
wire 1827 to cne contact of the switch 1868, which

switch is normally open, and is closed when the ;

feeding means are in their home position. The
other contact of the switch 1468 is connected by a
wire 1828 to the wire 1817, thereby to afford an
energizing circuit for the solenoid (428. The
other contact of the second set included in the
switch 1860 is connected by wires 1829 and 1830
to one terminal of the shroud solenoid 1425, and
a branch 1831 from the wire 1829 is connected to
one terminal of the shroud solenoid {454. The
other terminals of the solenoids 1425 and 1454 are
connected respectively by wires 1832 and 1833
to the negative lead 1692.

The other contact of the third set of contacts
included in the switch 1825 is connected by a
wire 1834 to the other terminal of the unlatch-
ing solenoid (654, Pig. 142, thereby to establish
circuit back through the wire 1732 to the nega-
tive lead 1733. The switch 1825 may thus be op-
erated to produce a half-space paper feed, and to
unlock the auto-stop latch when it is desired to
continue cperation of the machine after an auto-
matic T-! total has been taken and printed in
the half-space position after one thousand checks
have been produced. Such use of the switch
1825 merely re-establishes the full-space and
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properly timed relation of the web W, and con-
ditions the machine for manual restarting by
means of the control handle {600, but it may he
observed that the cutoff knife will automatically
operate as will be hereinafter described.

Another push button switch (835 located adja-
cent the switch (825 has its single pair of con-
tacts connected respectively by wires 1836 and
1837 to the wires 1601 and {8271 to enable a
single full line spacing operation tc be attained
Ty energization of the solenoid 1428.

The diablo paper feed is started by energiza-
tion of the solenoid 1370 which has one termi-
nal connected to the negative lead 1692, and the
other terminal thereof is connected by a wire
(€38 to one contact of the switch i3{8. The
other contact of the switch 1318 is connected
by a wire {833 to the lead 1691. Similarly, one
terminal of the stop solenoid {373 is connected
by a wire 1840 to the lesad 1692, and its other
terminal is connected by a wire (84{ to one termi-
nal of a switch 1842, This switch (842 is nor-
mally open, and is closed by a cam 1843 on the
shaft (358 at all times except when the feed rolls
1309 and (310 are in their home positions. The
other contact of the switch (842 is connected by
a wire 1845 to one contact of the switch 817,
the other contact of which is connected by =
wire (845 to the wire 1839, Thus, when the
diablo loop becomes unduly short and the switch
1318 is closed, the trip or start solenoid 373
causes the feed clutch 1361 to engage, and the
stop lever {351 is latched in its released posi-
tion by the latch (371. When the diablo loop
has been increased so as to cause the switch 1317
to be closed, the release solenoid 1313 will be
energized to release the latch 1371. 'This causes
the feed clutch 1361 to be disengaged, and when
the shaft 1358 comes to rest in its home posi-
tion, the circuit fo the solenoid 1373 is opened
by the protective switch 1842,

When the pager and proofer 218 operates
through the full eleventh line space, as con-
trasted with the first half-space movement, the
deep tooth on the control cam {476 of the switch
1465 causes this switch to be closed, and this is
effective to condition a circuit for energizing the
solenoid 1393 which causes operation of the cut-
off knife. Thus, one contact of the switch 485
is connected by a wire 1859 to the positive lead
1691, while the other contact is connscted by &
wire 1851 to one contact of the timing switeh
1461, the other contact of the switch 1484 being
connected by a wire {852 to one terminal of the
solenoid 1393. The other terminal of the sole-
noid 1393 is connected by a wire {853 to the nega-
tive lead 1692. Thus, after closure of the con-
ditioning switch 1465, the paper is severed as
soon as the full feeding stroke of the paper feed
means has caused closure of the timing switch
1461.

‘When the aforesaid eleventh line spacing feed
of the web W is to take place, the machine is
shut down for one eycle by energization of the
one-cycle suppressing solenoid §284. 'This is ac-
complished under control of the counter 1250 and
the timing switch 658B. Thus, a wire 1855 iz
extended from the wire {738 in the counter (20§
to one contact of the switch 852B, and a wire
1856 from the other contact of the switch 8588
extends to one terminal of the solenoid 524, the
other terminal of which is connected by a wire
1857 to the negative lead 1733. Thus, it will he
evident that each time the units order count-
ing switch 1210U is closed by reason of the units
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order of the counter reaching zero, the main
clutch 59! of the machine will he disengaged
for one cycle so as to thereby prevent adv,,n
of printing devices and prevent printing at wthf-ﬂ'
printing station while the web is being advanced
through the eleventh space.

The switch 858A has one contact connected by
a wire {820 to the pOalthe lead 1748, and from
its other contact a wire 1284 extends to the wire
1228, and this causes the paper feed of the pager
and proofer to be started in each opera’rlon of
the variable printers VP-{ and VP-2. This con-

stitutes the normal control for the web feed in
vhe lister 218.

THE AUTOMATIC TOTAL TAKING CONTROLS

k-r\

The control of the total taking operations ©
the unit VP-{ is attained by a mechan-sm vm
in its primary structure is substantially like ‘é’hau
shown in Figs. 37 to 90 of the aforesaid Coli-
witzer Patent I7o. 2,501,444, and reference may
be had tc such co-pending application for de-
tails nobt specifically described herein. In this
connection it will be noted that corresponding

..)

basic elements of such total conbrol mechanism -

are in most instances identified
same reference characters with the su
added. Thus, in Figs. 142 and 143A the present
machine is shown as having a T- é tot: al ccmroi
unit including a shaft 2888 2 d & 1
trol unit including a shafi 2834,
units being included in the {otal unit
in mig. 101,

The shaft 2808 is adapted o be iriciis
driven from the chain drive source £24 u

herein by the
- 13 2 bEd

211
5&1' &
control of a solenoid 2§{8-1 which acts to ve~

lease a stop lever 2685-i. The stop lever 28!
acts to release a disk 2884-i which consti
the driven member of the friction drive and which
is connected to the shait 2388. A lever 2&ii-{
that is acted on by the disk 28%i-{ then acts
through a Bowden wire 2528-{ to sei the total
control shaft 1853 of the adding unit for taking
a T—1 total.

The rotation of the shait 2888
rotate a plurality of cams 188§3C,
ig72C and i973C. The cam {Z%8C acts
normally closed switch 1368 to open and tF
close the same just prior to the complstion
a rotative cycle of the shaft 2585. The ca
1878C acts on a normally opsn switch 1§78
close and then open the same just prior ©
pietion of such cycie. The cam {8%iC
a normally open switch i%%{ to cluse %
just as such cycle starts and to open §
at about 18G° in such cycle. The cam
on & normally open switch 12%2 to clos
at the end of the eycle, a, d to open
as soon as the next cycle starts.

cts on & normally open swﬁ:ub ig
then open the same at the very be
a cyecle of the shaft 2888,

The T-2 total contro! shaft 286! iz adapied
to be frictionally driven through a ones-revolu-
tion cycle under control of a similar solencid
238%-¢ and stop lever 2858-2, and a similay disk
2884-2 in this assembly acts through a lever
8541-2 and a Bowden wire 2526-2 to set the total
control shaft 1853 for a T2 total operation.
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The shaft 2881 carries cams {5¥4C, [18¥8C,
i918C and {87iC which act re,,pectivdy cn
switches 1974, 1375, 1376 and #97i. The switch

§
1874 is normally open and is clo ued by its cam
and immediately opened at the siart of a ro-
tative cycle of the shaft 2823, 'The switches
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v minal of the relay 2842,

92

878 and 1876 are normally open and are closed
at the start of such cycle and opened at about
180° in such cycle. The switch 1877 is normally
closed and is opened and immediately closed just
prior to the end of such cycle.

The total control means also includ
total relay 2643 and a T-2 total relay _w‘ﬂ The
relay £843 includes contacts 5 to ii arranged
so that upon operation of the relay contact 3
is engaged with contact 1, contact ¥ is disen-
gaged from contact 8, contact § is engaged with
contact §, and contact {8 is engaged with con-
tact ii. Slmﬂarlj, the relay 2564 includes con-
tacts 4, 2, &, 8, and 7 arranged so thal upon op-

eration of the relay, contact § is engaged with
contact 2, contact 3 is engaged with contact 1,

and contact T is disengaged from coniact &,

When a T—I total is to be printed in the elev-
enth or hottom position on the tenth proof sheet
under control of the counter 12088, or in other
words after one hundred impressions, the T-I1
total control relay 2642 is energized under con-
trol of the counter. Thus, under such a situa-
tion, the counter switches {2{80 angd t2{8T are
closed, but the switeh {218 is open, so that cir-
cuit is extended from the positive lead (740
through the wire 1738, switch (218U, wire {7138
and switch m”* to the wire §#37, and from this
wire & wire 1559 extends to one contact of the
timing thch #%7. The switch 877 is normally
open in ¢ycles where the punching unit PU oper-
ates, the switch 577 is closed just after at ahout
180° of the cycle and is opened at about 360° of
the eycle. Wires 1881 and 1952 in series exfend
from the other contact of the switch §77 to the
Mo. 6 contact of the relay 2843, which through its
wgagemmt with the No. 7 contqct extends cir-
cuit to wire 18823 that is connected to the No. 7
contact. The wire 1283 is connected to one ter-
and a wire {984 connects
the other terminal of the relay 2543 to the nega-
tive lead {38 Thus, in the cyecle when the one
hundredth impression is made, the relay 2843 will
be energized, and upen operation of the relay,
o holding circuit is established fron: ths No. 7
contact to the MNo. b contact and through a wirz

1985 {o one conbact of the switch 188§, the other
contact of which is connecied by a wire {84§ fo
the positive lead 174§, At this same time an
energizing circuit for the solenoid 2§88-! is con-
ditioned so that it may be compleied in the next
cycle of the timing means. Thus, one terminal
of the sclenoid 2869~1 is connected by a wire 1883
to the negative lead 1133, while the other termi-
nal is connected by a wire {883 to the ¥o. 9 con-
tact of the relay 2843. 'This contact is at this
time engaged with the I\Io 8 contact from which

a wire {998 extends to the wire {51, thus to be
connecied through the timing switch §{2 1o posi~
tive lead §740.

Heunce, in the next cycle of the timing unif,
the closure of switch §i2 will start the shaft 2683
on its eyeie so as to act through the Bowden wir
2536—1 to set the total control shafl 1§83, and
to operate the switches 1684, 19790, 1971, {872 and
{878, Of these switches, tne switch 1853 serves
as a holding circuit for the relay 2543; the switch
{678 functions in the takinz of a T-2 to%al and
will be described in connection with such iotal
taking operations; the switch 1971 serves to dis-
abhle the advancing means of the numbering
machine N-f and to disable or shut off the punch-
ing unit PU, the card feed and stop finger mech-
anism of the unit 282, and the card shuttle feed;
the switch 1972 functions in causing operation
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of the shrouds in the pager and proofer 218 in
the automatic T-1 total taken after one thousand
impressions, and will be described hereinafter in
connection with such one thousand total; and the
switch 19713 serves to energize the clutch sole-
noid 856M to start the total cycle of the adding
unit.

Thus, the switch {971 has cae contact con-
nected by a wire 1854 fo the positive lead {740,
and wires {852 and 1923 in series extend from
the other contact to cne terminal of the solenoid
1265, the other terminal of which is connected
by a wire 1994 to the negative lead 1962. The
wire 1993 is also connected to the wire i81f so
that the suppressing solenoids 660M and 885M
will be energized simultaneously with the solenoid
1265.

- The switch (973 has one contact connected by
a wire 1995 to the positive lead 1740, while its

other contact has wires (996 and 1997 in series ¢

extended therefrom to the wire {788, thus to
afford an energizing circuit for starting the total
taking operation of the unit VP-I.

When a T-i total is thus taken automatically
after one hundred impressions, the main machins
functions are merely suppressed for 2 single cycle
by the action of the solenoid 584, so that the auto-
matic operation of the machine in producing
sheets 'S and proof sheets PS is immediately and

automatically resumed after the printing of sueh &i

total on the proof sheet.

With respect to the automatic T-I total that
is taken after one thousand impressions, a differ-
ent situation is presented in that the total is
printed on the half space, as shown in the proof
sheet PS-3 in Fig. 7 of the drawings, and the
auto-stop mechanism is operated and locked in
stop position so as to require special attention
on the part of the operator in order to again stars
the machine. Thus, circuit is extended through
all three switches of the counter 1289, and then
through wire 1736, timing switch 658C, wire {735,
switch 1623 and wire 1734 to the relay {7128, which
is thus energized so as to causa operation of the
auto-stop solenoid 1626 so as to cause stopping
of the machine, and also to energize the locking
solenoid 1688 so as to lock the machine against
starting by the handle 1600.

In addition to the foregoing, the shrouds in the

pager and proofer 218 are rendered effective, and ;

for this purpose a wire 2090 is extended from the
wire {736 to one contact of the switch 1912 which
is then closed, the other contact of this switch
being connected by a wire 2001 to the No. 10 con-
tact of the relay 2543. A wire 2002 extends from
No. 11 contact of this relay and is connected to
the wire 1830, Fig. 144, so that when the relay
2843 is energized, as hereinabove described by the
circuit extended from the switch 1216T, the two
shrouds in the pager and proofer 218 will be oper-
ated so as to produce half-space operations of
both the web feed and the counter shaft. The
T-{ total will thus be printed in the half space
position as shown in the proof sheet PS-3, and
the machine will be stopped and locked in stop
position.

When the machine is thus locked in its stopped
condition after automatic printing of the T—f
total in the half-space position, the operator may
determine that the machine is to be started with-
out printing a T-2 total, or that a T--2 total is to
be taken. When operation is to be continued
without taking a T-2 total, the switch 1825 is
actuated, thereby to effect another half-space
web feed, and energize the latch release solenoid
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1654, as hereinbefore described, and the machine
may then be started by actuating the handle {809,

When a T-2 total is desired after the auto-
matic printing of a T-i total in the half-space
position, the operator actuates a multiple con-
tact push button switch 2025, Fig. 143, which
contains four sets of contacts, one contact of
each set being connected by means including
a wire 2026 to the positive lead 1740. The other
contact of the first set is connected by a wire
2027 to the wire 1834 so as to energize the un-
latching solenoid 1654; the other contact of the
second set is connected by wires 2028 and 2029
to the No. 6 contact of the T-2 relay 2664, Fig.
143A, and a wire 2030 from the No. 7 contact
extends to one terminal of the relay 2664, the
other terminal of which is connected to the nega-
tive lead (733; the other contact of the third set
is connected by a wire 2031 to the No. 1 contact
of the relay 2664, a wire 2032 continuing the cir-
cuit from the No. 2 contact to one terminal of
the T-2 solenoid 2609-2, the other terminal of
which is connected by a wire 2033 to the wire
17133; and the other contact of the fourth set
is connected by a wire 2035 to the wire 2002 so
as to energize the shroud solenoids in the pager
and proofer for causing half-space operations
in respect to the web feed and the counter shaft.
The T-2 total control unit by operating shaft
2601, acts by closing switch 1974 to close circuit
to the start solenoid 650M, thus to initiate a cycle
of the variable printer VP~Ii, and the paper feed
solenoid 1428 is, of course, energized in the usual
way through the timing switeh 658A.

The machine also has a push button switeh
2045 for causing a T—{ total and a T-2 total in
automatic sequence. This switch has three sets
of contacts, and one contact of each set is con-
nected to the positive lead 1740 by means in-
cluding a wire 2046. The other contact of the
first set is connected by a wire 2047 to the wire
2028; the other contact of the second set is con-
nected by a wire 2048 to the wire i982; while the
other contact of the third set is connecied by a
wire 2049 to the wire 2035.

In addition to the foregoing, it is important
to note that the wire 2031{ is connected by a wire
2051 to one contact of the switch 1970, the other
contact of which is connected by a wire 2052 to
the negative lead 17133. Also the switch (974
has a contact connected to the wire {733 by a
wire 2054, and the other contact is connected to
the wire (991. A wire 2058 connects the wire
1993 to one contact of the switch 1976, the other
contact of which is connected by a wire 2059 to
the wire 1995. The switch 1917 is connected to
a wire 2061 to the wire 1740, and from its other
contact by a wire 2062 to the No. 5 contact of
relay 2664. A wire 2065 extends from the lead
1740 to one contact of switch 19715, while a wire
2066 extends from the other contact of this
switch to the wire 2002.

Thus, in a T-2 total that is initiated by the
manual switch 2023, and as the unit VP-i is
started by action of the switch (974, the switch
1975 closes circuit to the shroud solenoids (425
and 1454, thereby to cause half-space operation
of the web feed and the counter shaft of the
pager and proofer 2i8. In the operation of the
shaft 2601, the switch (976 serves to energize
the suppressing solenoids 660M and 865M, there-
by to disconnect the stop finger and the punch
PU of the unit 202. Finally, at the end of the
cycle, the switch 1977 is opened, thereby to break
the stick circuit for the T-2 relay 2664, and this
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terminates the machine cycle and all operation
of the machine is thus stopped.

When the switch 2045 is operated to cause
taking of a T-! total and a T-2 total in sequence,
the switch 2845 closes energizing circuits to ths
T-2 relay 2664, to the 'T—{ relay 2643, and to the
shroud solenoids {425 and i4564. These relays,
of course, are held operated by their stick cir-
cuits as hereinbefore described. The concurrent
operation of the T-2 relay 2664 serves, through
its contacts § and 2, to condition a circuit for
the T-2 solenoid 2889-2 so that this solenoid
26909-2 wili be operated at the end of the T-{
total eycle which will now be described.

The operation of the shaft 2608 of the -1
total unit is, of course, initiated by the timing
switch 812 after the relay 26438 is thus operated,
and the half-spaced web feed and counter op-
eration, the suppression of the numbering ma-
chine operation at the unit VP-2, operation of
the punching unit PU suppressed ang the opera-
tion of the units VP-{ and VP-Z to take and print
a T-I total on the hali-space, all take place in
the sequence hereinbeiore described. At the end
of the cycle of the shaft 2§60, the stick circuil
for the relay 2643 is broken by the switch (989,
and the switeh (970 is closed, thereby to start
operation of the shaft 26081 so as to cause fur-
ther half-space paper feed and counter opera-
tion, suppression of the numbering, punching and
stop finger operation, and printing of the T-2
total in the eleventh space on the proof sheet.
The stick circuit for the relay 2884 is then broken
by the switch {977 so as to {erminate the ma-
chine operation.

THE TIMING CHARTS

In Figs. 145 to 148 of the drawings, timing
diagrams are afforded which show all of the
different sequences in which the print-skip con-

trolling operations may take place in the present °

machine. Fig, 145 is a timing chart that shows
the sequence and timing in a cycle in which a
print operation is senssd in a cycle following a
cycle where a print operaticn has been sensead.
In such a cycle, it will be observed that the car-
rvier bars and the sensing head operate and the
timing switches and selector switches that are
operatively asseciated with the timing shaft {520
are active. Moreover, it will be observed in such
a cycle that the punch and hoth of the variable
printing units are operated, and all of the platen
mechanisms are operated and that, in addition,
the full space lister feed takes place as well as
the normal card movements in the sheet guide-
way SG.

In Fig. 148, a timing diagram is afforded illus-
trating the way in which the machine functions
when a skip operation is sensed in a cycle fol-
lowing @ cycle in which a print operation has
been sensed. In such a machine cycle, the car-
rvier bars and the sensing head operate as do
the timing and selector switches associated with
the timing shaft §528, but the punching means
and the translator are rendered ineffective and
the variable printing units and the platens P-{,
P-2 and P-4 are also ineffective.

Moreover, the lister feed of the pager and
proofer unit 28 remains inactive in such a cycle
and the card feed and stop finger mechanism in
the unit 292 remain inactive. Thus, in such a
cycle the only active elements are related to the
main stamper platen and the card feed in the
main unit of the machine.

In Tig. 147 of the drawings, a timing diagram
is afforded which illustrates the operations that
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take place in the machine when a skip operation
is sensed in a cyecle following the cycle when a
skip operation has heen sensed. In such a cycle
21l of the principal machine elements are main-
tained inactive and the carrier bhars and the
interconnecting sensing head constitute the only
primary elements which are effective. It will ke
noted, of course, that the timing and selector
switches associated with the timing shaft 1529
operate in such a cycle, for it iz by the action of
certain of these switches that operation of cer-
tain of the elements of the machine are sup-
pressed in this cycle.

In Fig. 148 of the drawings, the timing dia-
gram is afforded which iliustrates the operation
of the machine in a cycle where a print operation
is sensed after a ¢yele in which a skip operation
has been sensed. In this cycle it will be cbserved
that cperation of {he piaten P-& and the associ-
ated card feed and the numbering machine are
suppressed, hubt in ofher respecis the clements
operate in the same mannsr and seguence as in
the cycle shown in g, 145,

Tn ®ig. 149 of the drawings, a tim
iz afforded which illustratss the w

i venth space movemsin

o

g diagram
ay in which
.
[

T

the idis or el of the web
VW in the pager and proofer 243 is attained, and
will be obhserved that this timing diagram illus-

9] 3

Q s of machine operation therehy
anner in which the controls
are gset up in tha preceding

ing diagram similar to #ig. 149
the way in which an automatic
is taken and printed in the eleventh
he proof sheet on which the one hun-
ession has been made. In this re-
speet it will be observed that certain controls are
set up in the c¢ycle when the last or tenth nor-
mal impression is made cn this sheet, and that
thersafier in the next cycle of operation of the
timing shafts of the machine, the web W in the
pager and proofer is advanced to its full eleventh
space position and the variable printars are oper-
ated so as to take g T-i {otal, print the same
on the proof sheet PS-3, and thereafter con-
tinue automatic operaticn of the machine in
producing further sheets 8.

In wig. 181 of the drawings, a timing diagram
iz affcrded that Mustrates the operation in the
machine when an automatic T--i fotal is to he
vrinted on the procf sheet in the hali-space nosi-
tion after one thousand nermsl impressions have
been made. This timing disgram is simiiar in
many respects to Figs. 149 and 158, but it will be
noted that in the last or one thousandth cycle
which precedes the in which the total is
to be taken and printed, controls are set up
whereby the nexi spacing movement of the web
VW in the pager and nroofer 2{8 will be through
but one-half space, and the machine will be
stovped and will be locked in its stopned posi-
tion. The controls thai are thus seb ue in the
one thousandth cycle are effective after the ma-
chine has been stepped to initiate the total tak-
ing and printing operation of the variable printers
VE-{ and VP-Z and after such total taking oper-
ation has faken place, the machine stops, and in
order to again start the machine the operator
must manually actuate s control mechanism
which will determine what type of operation is
to be performed. If the operator determines that
the print'ing of sheets or checks 8 is to be con-
tinued without printing of a T-2 total on the

cyele
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proot sheet. the' opemtor‘ nigy then ‘press'the con=:
trol switch' 1825; thereby to calise unlocking of
the' control’ shaft- and o half-space advancing
movement of the veb’ W thereby to brit
W back into’ the proper relatronshib with the' §
other elements of the: madhlne In‘such an'in<
stance; aftef the: nbrmai’ relatlonshlp ha¥ been
e'sthbhshed By operat‘on‘ of' the' control switch:
19285, the operator Hay iditiate further operatmn
of the mzcHilie by withdrdwing the'control handlis’ 10
mo»

In: the’ event’ that_the operator wishes to- mn.t
8- T2 total in’ the' 1astor ‘elevetith’ position of ths-
miacHine; this is-dote by gctuation” of the* control’
switch 2025 which' calises releise’ of tHe lovkmg 15
means, a half-space ad 'ncing mov he_nt of the
web’ W inthe pager an D ofer unit 218} opera-

;and’ operatron

when this i§°

of- the" varxable prititer: VB, g
done; the T2 total'is printed’ by’ the- variable® 20

PriftEr VLY iR th tor eleverth ‘position; and"
the-machire is- stop;je ‘after the printing’of such
tutwl has bdeh compléted

M other instanesst of course: the 0pe1‘ato1 may
wish' to cause a T =1 ‘total and’ o T-2 total to'be” 25
taken:and printed”in sequence cni 4 proof sheet
and'when this is to Beacco “plished’ the‘operator”
aictuates ‘the control swike 84550 as to cause a
T-1- total“to be printed” iy’ 5 ‘Halt’ Spacé positicr”

after o tomatmally to catise'a T-2'total 30
to'be printed ini the' next’ full’ space gosition; after
which the miachine'comes to rest”

SUMMARY

Seription’ it will be' evi- g5
Entmn facmta‘tes the"
in and‘fco rol- devides” in’ tHe' pro=
d\mtmn of busmess in

9’ way ‘That proof s‘héets may be concurrently pro- 40
duced showmv the cha‘ncreable data and the
money amournts- mcluded in: such 1ndiv1dual bLSl-
ness 1n8ﬁrumenﬁs Moteoy X 14 apparent
that the ‘présént-invention ‘nables data repre-
set¥ations on’ 1nd§viduai‘p inting and control de--
vxces to- concurrently govern and set’ up ‘all of
the® “Priviting and otHer ‘meéing’ Which 4 t6 Pro-’

duce* numbrlca da & on the individudl sheets as”

45

wen adon the proof sheets, -
The present mventibh a,lso ena.bles

punch g 50
rrent ‘et

carried by individusl printing device
moi'e the present_mventlon affi

punchmg mechamsm So' thdt these mechanisnis
will' be concurrently” set’ up to- produde’ repire-
sewtations’ of -idenitical numerical ‘4 Ats, '
it ‘utilizes’ such- @ variabie prmter i)
cumhiatmb mear n int

the punching ‘mechanism’
another fedture it will he obs
venition' enables the feeding of |
msﬁruments throUgh the ‘
tro‘ﬁed by’ the_ punchm

Ual basiness *
{0 "De: cofi- 70
CChani m’ whlle the ’

by the: variable printertafid ‘its” related ‘adding
meShanist:

T WAL dso’ bé evtdenit that thie present inveri- g
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tion affords an improved and simplified means in
the collecting tray for acting upon the printing
and control devices to retain the same in upright
positions, even though the most advanced of these
printing and control devices may be manually
removed from the tray, thus to eliminate the
necessity for the presenice of a follower in a col-
lectmg tray in certain portions of the tray filling
operations.

It' will also be apparent that the present in-
vention affords an improved and simplified roller
platen’ structiire, and under the present inven-
tion a roiler platen structure is provided that
attains its printing cooperation with the printing
means of the printing and control devices simply
thzough movement of the platen in a horizontal
plane thereby to attain the desired printing co-
operation without the necessity for imparting
upward or withdrawing rmovements to the platen
roller at the end of its printing operation.

The present invention also enableg such print-
ing machines to be constructed in major units
that may readily be moved irito assembled rela-
tlonshlp, and enables major units of such a print-
ing machine to be connected together in such a
way that drive or power connections between the
individual units are established as an incident to
the physical association of such. units. More-~
over, the present invention enables selective set-
up  arrangements involving physical motion
transmitting means to be similarly associated in
the course of the connection of such machine
units.

The present invention also simplifies. the at-
tainment of print-skip operation in printing ma-
chines and affords a contro] elutch arrangement
in such printing machines whereby the clutch
normally tends to remain in its engaged and
driving relationship and wherein meang are af-
forded for disengaging such clutch for but a sin-
gle cycle in response to g simple control opera-
tion that is rendered effective upon the clutch
control mechanism. Furthermore, the invention
affords a clutch mechanism which may be readily
disconnected by a simple control operation that
may be performed by electrical means, and af-
fords means in association with the clutch where-
by In response to mechanical movements of the
other elements of the machine the clutch may be
quickly restored to its connected relationship in
proper timed relationship with respect to move-
ments of other elements of the machine.

It will also be apparent that the present in-~
ventlon improves the mounting of skid rollers in

5 the sheet feed of such printing machines, and

this is accomplished in such a way that the skid
rollers of the printing ‘machine are readily shift-
able as a unit from theéir normal operating posi-
tiotis to out-of-the- way positions so as to enable
the sheet guideway to be readily cleared when
the riced to do this arises.

Under the present 1nvent10n the transmission
of the results of a. data—sensmg operation are
rendered .dependent upon the presence or absence

65' of a prmtmg angd control device at the sensing

statlon and the machine is operative to sense
the presence or absence of a printing device a$
the sensing station in each o peration of the sens-

1Ing means, so as to govern the controlling action

of the numerical sensmg means in accordance
with the sensed presence or absence of a print-
ing and control device at the sensing station.

It will also be apparent that under the present
invention, the print-skip operation of the ma-
chinie as two different printing stations may be
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governed without -the necessity for the use of
storage mechanism. Moreover, the present in-
vention enables the sensing operations in respect
to each printing device to be accomplished in the
same cycle in which the first printing operation
is to take place with respect to such printing de-
vice, thereby to simplify the operation and con-
trol of printing machines of the kind to which
the present invention relates. In addition, the
present invention enables printing and control
devices to be sensed insofar as the identifying
means thereof may be concerned in a first por-
tion of a particular machine cycle, and to be
thereafter moved to a first printing station where
the printing operation is controlled in accordance
with such sensing operation, and at the same
time to set up the controls that are to be effective
in the next machine cycle wherein the printing
device will be advanced to another printing sta-
tion. TWinally, the present invention enables the
sensing of the identifying means for selecting

purposes to be accomplished in such a way as to -

materially simplify the setting up of related vari-
able printers, punches and the like, and this is
accomplished in such a way that the selector-
control action on successive printing operations
in respect to each printing and control device
are materially simplified.

Thus, while I have illustrated and described the

preferred embodiment of my invention, it is to be ;

understood that this is capable of variation and
modification, and I therefore do not wish to be
limited to the precise details set forth, but desire
to avail myself of such changes and alterations

ag fall within the purview of the following claims. !

I claim:

1, In a printing machine through which print-
ing and control devices, each bearing identifying
means, control means, and printing means, are

adapted to be passed sequentially, a guideway -

along which such printing and control devices
may be advanced, means for advancing such
printing and control devices along said guideway
in a step-by-step manner such that each printing

and control device comes to rest at a sensing

station, then at a first printing station, and sub-
sequently at a seconsd printing station, sheet feed-
ing means for feeding individual sheets to said
second printing station, sensing means located

at said sensing station operable to sense the con~

trol means and the identifying means on a pring-
ing and control device located at sensing station,
a sheet guideway, a sheet supply magazine from
which sheets may be fed into one end of said sheet
guideway, a settable punching means, and a first
variable printer disposed along said sheet guide-
way hetween said sheet supply magazine and
said second printing station, said first variable
printer including accumulator means for ac-
cumulating numerical amounts set up on said
first variable printer, a second variable printer
located at said second printing station, means
operable under the control of said sensing means
in aceordance with the control means sensed
thereby to concurrently set up said variable
printers and said punching means, first, second
and third impression means located respectively
at said first and second printing stations and said
first variable printer and operable independently
through printing strokes, means controiled in
part by said sensing means in accordance with
the identifying means sensed thereby to render
said impression means at said first printing sta-
tion effective to produce printing impressions
from said second variable printer and from the
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130 .
printing means of a printing and control devicé
at said first printing station, said second im-
pression means being adapted in g printing stroke
to print an impression from the printing means
of a printing and control device located at said
second printing station, clutch means normally
operable to cause printing strokes of said first,
second and third impression means and said
punching means in each machine cycle, and
means operable on said clutch means under con-
trol of said sensing means when g skip control is
sensed in a particular cycle to suppress operation
of said first and third impression means and said
punching means in such particular cyecle and to
suppress operation of said second impression
means in the succeeding cycle.

2. In g printing machine through which print-
ing and control devices, each bearing identify-
ing means, control means, and printing means,
are adapted to be passed sequentially, a guide-
way along which such printing and control de-
vices may be advanced, means along said guide-
way affording a sensing station, then a first
printing station, and then a second printing sta-
tion, locating means at said stations for accu-
rately positioning printing devieces at such sta-
tions, a sheet guideway and associated sheet
feeding means for feeding individual sheets to
said second printing station, means for feeding
a proof web past said second printing station,
sensing means located at said sensing station
operable to sense the control means and the
identifying means on a printing and control
device located at sensing station, printing device
advancing means, actuating means operable in
a first portion of a machine cycle to actuate
said sensing means through a sensing cyecle, and
in an intermediate portion of such cycle to ac-
tuate said advancing means tc advance the
printing devices to the next station, and to ac-
tuate said locating means in a final portion of
such cycle to accurately position the printing
devices, a sheet guideway extended through said
second printing station, a sheet supply maga-
zine from which sheets may be fed into one end
of said sheet guideway, a settakle punching
means, and a first variable printer disposed
along said sheet guideway between said sheet
supply magazine and said second printing sta-
tion, said first variable printer including accu-
mulator means for accumulating numerical
amounts set up on said first variable printer,
a second variable printer located at said second
printing station, means operable in said first por-
tion of a cycle under the control of said sensing
means and in accordance with the control means
sensed thereby to concurrently set up said vari-
able printers and said punching means, first,
second and third impression mesns lccated re-
spectively at said first and second printing sta-
tions and said first variable printer and oper-
able independently through printing strokes,
means controlled by said sensing means in ac-
cordance with the identifying means sensed
thereby to render said impression means at said
first printing station effective in said final por-
tion of a cycle to produce printing impressions
from said second variable printer and from the
p}‘intmg means of a printing and control de-
vice at said first printing station, said second
impression means being adapted in said final
portion of a cycle to print an impression from
the printing means of a printing and control
device located at said second printing station, -
‘clutch means normally operable to cause print-
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ing strokes of sald first, second and third im-
pression means and said punching means in
each machine cycle, and means operable on said
clutch means under control of said sensing
means when a skip control is sensed in a par-
ticular cycle to suppress: operation of said first
and third impression means and said punch-
ing means in such: particular cycle and to sup-
press: operation of said second impression means
in: the succeeding cycle.

3. In a printing machine through. which print-
ing and control devices, each bearing identify-
ing means, control means, and printing means,
are adapted to: be passed sequentially, a guide-
way along which such printing and control de-
vices may be advanced to a: sensing station, then
& first printing station, and subsequently at a
second printing station, a. sheet guideway along
which individual sheets may be fed to said sec-
ond printing station, sensing means located at
said sensing station. operable to sense the eon-
trol means and the identifying means on a
printing and control: device located at sensing
station, printing device: advancing means for
advancing printing devices from station to sta-
tion along said printing device guideway, locat-
ing means operable to: accurately locate print-
ing devices at said stations, actuating means for
operating sald sensing means, said advancing
means and said locating means to render the
same effective successively in first intermediate
and flnal portions. of a machine cyele, a sheet
supply magazine from: which sheets may be fed
into one end of said sheet guldeway, a settable

punching means. and a first. variable printer dis- ::

posed along said sheet guldeway befween said

sheet supply magazine and said second printing,

station, said first variable printer including ac-
cumulator means. for accumulating numerical

amounts set- up on sald first variable printer,

a second variable printer located at said second
printing station, means operahle under the con-~
trol of said sensing means: in accordance with
the control means sensed: thereby to coneur-
rently set up ‘said variable printers and said
punching means, first, second and. third impres-
sion means located respectively at said first and
second printing stations and said first variable
printer and’ operable independently through

printing strokes, means for rendering said first ;

impression means effective in said final portion
of a cycle to- produce printing impressions n:om
said second variable printer and from the print-
ing means of a printing and control devxce. at
said first printing station, means for rendengg
sald second' impression means effective in said
final portion of such: a cycle to print an impres-
ston from the printing means:of a printing and
contrel device located at said second printing

station, clitch means normally operable to.cause ,

printing strokes: of said first; second and thu:d
impression means and sald’ punching means in
each machihe cycle; and means governed by
sensing operation of sald sensing means and op-
erable on said cluteh means when: g skip- control
is sensed in a particular cycle to suppress. oper=
ation of said first and third impression: means
and said punching means’ in such particular
cyele- and to suppress operation of said second
impression: means in the succeeding cycle,

4. In a printing machine through which print-
ing and control devices, each bearing identify-
ing: means; contrel means, and printing means,
are adapted to be passed: sequentially, a guide-
way along which: sueh printing and centrol de-
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vices may be advanced to a sensing station, then
a first printing station, and subsequently at a
second printing station, a sheet guideway along
which individual sheets may be fed to said sec~
ond printing station, sensing means located at
said sensing station operable to sense the con-
trol means and the identifying means on a. print-~
ing and control. device located at sensing sta-
tion, printing device advancing means for ad-
vancing printing devices from station to station
along said printing device guideway, locating
means at the respective stations operable to
accurately locate printing devices at said sta-
tions, actuating means. for operating said sensing
means, said advancing means and said locating
means to render the same effective successively
in first intermediate and final portions of a ma-
chine cycle, a sheet supply magazine from which
sheets may be fed into one end of said sheet
guideway, a settable punching means and s first
variable: printer disposed along said sheet guide-
way between said sheet supply magazine and said
second printing station, said first variable printer
including accumulator means for accumulating

+ numercial amounts set. up on said first variable

printer, a second variable printer located at said
second printing station, means normally oper-
able under the control of said sensing means in
accordance with the control means sensed there-
by to concurrently set up said variable printers
and said punching means, first, second and third
impression means located respectively at said
first and second printing stations and said first
variable printer and operable independently
through printing strokes, means for rendering
said first impression means effective in said final
portion of a cycle to produce printing impres-
sions from said second variable printer and from
the printing means of a. printing and control de-
vice at said first printing station, means for
rendering said second impression means effective
in said final portion of such a cycle to print an
impression from the printing means of a print-
ing and control device located at said second
printing station, clutch means normally operable.
to cause: printing strokes of said first, second
and third impression means and said punching
means and said variable printers in. each ma-~
chine cycle, means governed by sensing operation
of said sensing means and operable on said clutch
means when & skip control is sensed in a par-
ticular cycle to suppress operation of said first
and third impression means and said punching
means in such. particular cycle and to suppress

5 Operation of said second impression means in the

suceeeding cyele, and means operated: by said
locating means. at said sensing station when &
printing device is not moved into such station
and operable on said clutch: means to suppress

; aperation of said: variable printers and said first

impression means. in that cyecle and to suppress
operation of said second impression means in
the next cycle:

5. In a printing machine through which print--

.. ing and control devices, each bearing identifying

means, control means and printing means; are
adapted. to be passed sequentially, a guideway
along which such printing and control devices
may be advanced: to & sensing: station, then a
first printing station, and: subsequently at a sec-
ond printing station, a. sheet: guideway along
which individual sheets may be fed to said second
printing station; sensing means located at said:
sensing. station operable: to- sense the control
means and the identifying mesns on & printing



2,656,108

103 _

and control device located at sensing station,
printing device advancing means for advancing
printing devices from station to station along said
guideway, locating means operable to accurately
locate printing devices at said stations, actuat-
ing means for operating said sensing means, said
advancing means and said locating means to
render the same effective successively in first in-
termediate and final portions of a machine cycle,
a sheet supply magazine from which sheets may
‘be fed into one end of said sheet guideway, a
settable punching means and a first variable
printer disposed along said sheet guideway be-
tween said sheet supply magazine and said sec-
-ond printing station, said first variable printer
including accumulator means for accumulating
numercial amounts set up on said first variable
printer, total control means for said accumula-
‘{tor means, a second variable printer located at
sald second printing station, means operable
under the centrol of said sensing means in ac-
-cordance with the control means sensed thereby
‘to concurrently set up said variable printers and
said punching means, first, second and third im-
pression means located respectively at said first
and second printing stations and said first vari-
able printer and operable independently through
printing strokes, means for rendering said first
impression means effective in said final portion
of a cycle to produce printing impressions from
said second variable printer and from the print-
ing means of a printing and ccntrol device at
said first printing station, means for rendering
said second impression means effective in said
final portion of such a cycle to print an impres-
sion from the printing means of a printing and
control device located at said second printing
station, clutch means normally operable to cause
printing strokes of said first, second and third
impression means and said punching means in
each machine eycle, means governed by sensing
operation of said sensing means and operable on
said clutch means when a skip control is sensed
in a particular cycle to suppress operation of
said first and third impression means and said
punching means in such particular cycle and to
suppress operation of said second impression
means in the succeeding cycle, an impression
counter, governing means operated under con-
trol of said counter for rendering total control
means effective, and means under control of said
governing means to disable said sheet feeding
means and said punching means.

6. In a printing machine through which print-
ing and control devices, each bearing identifying
means, control means, and printing means, are
adapted to be passed sequentially, a guideway
along which such printing and conftrol devices
may be advanced to a sensing station, then a first
printing station, and subsequently at a second
printing station, a sheet guideway along which in-
dividual sheets may be fed to said second print-
ing station, sensing means located at said sensing
station operable to sense the control device lo-
cated at sensing station, printing device advanc-
ing means for advancing printing devices from
station to station along said guideway, locating
means operable to accurately locate printing de-
vices at said stations, actuating means for oper-
ating said sensing means, said advancing means
and said loeating means to render the same effec-
tive successively in first intermediate and final
portions of a machine cycle, a sheet supply maga~
zine from which sheets may be fed into one end
of said sheet guideway, a settable punching

10

15

20

25

30

or

L))

50

55

60

65

70

75

104

means and a first variable printer disposed along
said sheet guideway bhetween said sheet supply
magazine and said second printing station, said
first variable printer including accumulator
means for accumulating numerical amounts set
up on said first variable printer, a second variable
printer located at said second printing station,
means operable under the control of said sensing
means in accordance with the control means
sensed thereby to set up said first variable printer,
means operatively connecting said first variable
printer to said second variable printer and said
punching means to concurrently effect corre-
sponding set up thereof, first, second and third
impression means located respectively at said first
and second printing stations and said first vari-
able printer and operable independently through
printing strokes, means for rendering said first
impression means effective in said final portion of
a eycle to produce printing impressions from said
second variable printer and from the printing
means of a printing and control device at said
first printing station, means for rendering said
second impression means effective in said final
portion of such a cycle to print an impression
from the printing means of a priniing and con-
trol device located at said second printing sta-
tion, clutch means normally operable to cause
printing strokes of said first, second and third
impression means and said punching means in
each machine cycle, other clutch means normally
operable to drive said punching means with said
first variable printer, sheet feed means and an
impression counter driven from said punching
means, means governed by sensing operation of
said sensing means and operable on said clutch
means when a skip control is sensed in a particu-
lar cycle to suppress operation of said first and
third impression means and said punching means
in such particular cycle and to suppress operation
of said second impression means in the succeed-
ing cycle, total control means for said accumu-
lator means, governing means controlled by said
counter for rendering said total control means
effective, and for concurrently controlling said
other clutch means to disable said punching
means and said sheet feed means during the total
taking cycle.

7. In a printing machine through which print-
ing and control devices, each bearing identifying
means, control means, and printing means, are
adapted to be passed sequentially, the combina-
tion of a printing device guideway along which
such printing and control devices may be ad-
vanced, means for advancing such printing and
control devices along said guideway in a step-by-
step manner such that each printing and control
device comes to rest at a sensing station and then
at a proof-printing station and a sheet-printing
station in succession, sensing means located at
said sensing station and comprising a first sensing
head having means thereon operable to sense the
control means on a printing and control device
located at sensing station and said sensing means
including a second sensing head having means
thereon for sensing the identifying means of such
a printing and control device, a sheet guideway
disposed transversely with respect to said printing
device guideway and intersecting said printing
device guideway at said sheet printing station,
means for feeding sheets into one end of said
sheet guideway, means associated with said means
between said one end of said sheet guideway and
said sheet printing station and affording a punch-
ing and printing station, means for bringing each
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sheet to rest at said punching and printing sta-
tion and then at said sheet printing station,
independent impression means located at said
proof-printing station at said sheet printing sta-
tion and operable through printing strokes to
print impressions from the printing means of
printing and centrol devices located at such sta-
tions, a first variable printer and a punch located
at said punching and printing station and set up
in unison under cntrol of said second sensing head
in accordance with a control means sensed there-
by and operable to print and punch the set-up
data on such a sheet at said punching and print-

10

ing station, a second variable printer located at

said proof-printing station and set-up by said
first variable printer to correspond with the set-
ting of said iirst variable printer and operated by
said first variable printer, and means operable
under the control of said sensing means in
accordance with the identifying means sensed
thereby to control the operation of said variable
printers, said impression means and said punch.

8. In a printing machine through which print-
ing and control devices, each bearing identifying
means, control means, and printing means, are
adapted to be passed sequentially, the combina-
tion of a printing device guideway along which
such printing and control devices may be ad~-
vanced, means for advancing such printing and
control devices along said guideway in a step-
by-step manner such that each printing and con-~
trol device comes to rest at a sensing station and
then at a proof-printing station and a sheet-
printing station, sensing means located at said
sensing station and comprising a first sensing
head having means thereon operable to sense
the control means on a printing and control
device located at sensing station and said sensing
means including a second sensing head having
means thereon for sensing the identifying means
of such a printing and control device, a sheet
puideway disposed transversely with respect to
said printing device guideway and intersecting
said printing device guideway at said sheet
printing station, sheet supply means for feeding
sheets into one of said sheet guideways, means
associated with said means between said one end
of said sheet guideway and said sheet printing
station and affording a punching and printing
station, sheet advancing means for advancing
sheets along a sheet guideway, a first stop finger
means for bringing each sheet to rest at punch-
ing and printing station and a second stop finger
means for bringing each sheet to rest at said
sheet printing station, independent impression
meé,ns located at said proof-printing station at
sald sheet printing station and operable through
printing strokes to print impressions. from the
printing means of printing and control devices
located at such stations, a first variable printer
and a punch located at said punching and print-
ing station and set up in unison under control of
said second sensing head in accordance with a
control means sensed thereby and operable to
print and punch the set-up data on such a sheet
at said punching and printing station, accumu-
lator means included in said first variable printer,
means for disabling said punch during total cycles
of the aeccumulator means, means operable in
timed relation to said punch for operating said
sheet supply means and said first stop finger
means, a second variable printer located at said
proof-printing station and set-up by said first
variable printer to correspond with the setting
of said first variable printer and operated by said
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first variable printer, and means operable under
the control of said sensing means in accordance
with the identifying means sensed thereby to
control the operation of said variable printers,
said impression means and said punch.

9. In a machine of the character described for
producing sheets having corresponding numerical
data recorded thereon by printing and by data
representing perforations, a settable variable
printer including a plurality of settable slides
each allocated to a different numerical order and
movable along parallel paths through setting and
restoring movements, printing elements settable
by the respective slides, set up means for govern-
ing set-up movements of said slides, accumulator
means associated with said slides for accumulat-
ing totals of amounts set up thereon, total control
means for causing total taking operations where-
in said slides are set up in accordance with such
totals, an operating drive shaft for operating
said variable printer, a variably settable punch-
ing unit including selective punching elements
allocated to different numerical orders, means
including a plurality of settable punch-selecting
slides for selecting the punching elements to be
effective in the respective orders of said punch-
ing unit, a punch operating shaft, a normally
engaged single position clutch connecting said
drive shaft of the variable printer to said punch
operating shaft for driving said punch operat-
ing shaft in unison with said drive shaft, said
punch-selecting slides being mounted for move-
ment parallel to said settable slides of said vari-
able printer, gearing means operatively connect-
ing each slide of said variable printer with the
punch-selecting slide of the same numerical order
in said punching unit for imparting correspond-
ing setting movements thereto, sheet feeding and
stopping means for feeding sheets to said vari-
able printing unit and said punching unit, means
including a second normally engaged single posi-
tion clutch operatively connecting said sheet
feeding and stopping means to said drive shaft
for operation thereby, and means operable under
control of said total control means for discon-
necting said clutches for a single cycle during a
total taking operation.

10. In a machine of the character described for
producing sheets having corresponding numerical
data recorded thereon by printing and by data
representing perforations, a first variable printer
including set up means for governing set-up
movements of said slides, a variably settable
punching unit including selective punching ele-
ments allocated to different numerical orders,
means including a plurality of settable punch-
selecting slides for selecting the punching ele-
ments to be effective in the respective orders of
said punching unit, said punch-selecting slides
being mounted for movement parallel to said
settable slides of said variable printer, gearing
means operatively connecting each slide of said
variable printer with the punch-selecting slide of
the same numerical order in said punching unit
for imparting corresponding setting movements
thereto, a second variable printer having a plu-
rality of settable slides each allocated to a dif-
ferent numerical order and movable along par-

" allel paths through setting and restoring move-

ments, printing elements settable by the respec-
tive slides, racks formed on the slides of both
variable printers, rockable gear segments meshed
one with each of said racks, and Bowden cables
operatively connecting the segments of corre-
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sponding orders of the two variable printers to
effect concurrent and corresponding set-up of the
two prinfers. )

11. In a machine of the character described for
producing sheets having corresponding numerical
data recorded thereon by printing and by data
representing perforations, a first variable printer
including set up means for governing set-up
movements of said slides, a variably settable
punching unit ineluding selective punching ele-
ments allocated to different numerical orders,
means including a plurality of settable punch-
selecting slides for selecting the punching ele-
ments to be effective in the respective orders of
gald punching unit, said punch-selecting slides
being mounted for movement parallel to said
settable slides of said variable printer, gearing
means operatively connecting each slide of said
variable printer with the punch-selecting slide of
the same numerical order in said punching unit
for imparting corresponding setting movements
thereto, a second variable printer having a plu-
rality of settable slides each allocated to a dif-
ferent nuwmerical order and movable along par-
allel paths through setting and restoring move-
ments, printing elements settable by the respec-
tive slides, racks formed on the slides of both
variable printers, rockable gear segments meshed
one with each of said racks, Bowden cables opera-
tively connecting the segments of corresponding
orders of the two variable printers to effect con-~
current and corresponding set-up of the two
printers, and spring means acting on each seg-
ment of one of said variable printers to take up
lost motion and insure uniformity of setting
operation.

12. In a machine of the character described for
producing shesets having corresponding numeri-
cal data recorded thereon by printing and by
data representing perforations, a. first variable
printer including set up means for governing set-
up movements of said slides, a variably settable
punching unit including selective punching ele-
ments sllocated to different numerical orders,
mesns including a plurality of settable punch-
selecting slides for selecting the punching ele-
ments to be effective in the respective orders of
s2id punching unit, said punch-selecting slides
heing mounted for movement parallel fo said
eettable slides of said variable printer, gearing
means operatively connecting each slide of said
variable printer with the punch-selecting slide of
the same numerical order in said punching unit
for imparting corresponding setting movements
thereto, 2 second variable printer having a plu-
rality of settable slides each allocated to a dif-
ferent numerical order and movable along par-
allel paths through setting and restoring move-
ments, printing elements settable by the respec-
tive slides, racks formed on the slides of hoth
variable printers, gear members meshed one with
each of said racks, and means operatively con-
necting the gear members of corresponding
orders of the two variable printers to effect con-
current and corresponding set-up of the two
printers.

13. In a machine of the character described for
producing sheets having corresponding numeri-
cal data recorded thereon by printing and by
data representing perforations, first and second
variable printers one of which includes set up
means for governing set-up movements of said
slides of such printer, a variable settable punch-
ing unit including selective punching elements
allocated to different numerical orders, means
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including a plurality of settable punch-selecting
slides for selecting the punching elements to be
effective in the respective orders of said punch-
ing unit, said punch-selecting slides being mount-
ed for movement parallel to said settable slides
of said one variable printer, means operatively
connecting each slide of said one variable printer
with the punch-selecting slide of the same nu-
merical .order in said punching unit for impart-
ing corresponding setting movements thereto,
racks formed on the slides of hoth variable print.
ers, gear means meshed one with each of said
racks, and means operatively connecting the gear
means of corresponding orders of the two vari-
able printers to effect concurrent and correspond-
ing set-up of the two printers.

14. In a machine of the character deseribed
for producing sheets having corresponding nu-
merical data recorded thereon by printing and
by data representing perforations, a first variable
printer including set up means for governing
set-up movements of said slides, a second variable
printer having a plurality of settable slides each
allocated to a different numerical order and mov-
able along parallel paths through setting and
restoring movements, printing elements settable
by the respective slides, racks formed on the
slides of both variable printers, rockable gear seg-
ments meshed one with each of said racks,
Bowden cables operatively connecting the seg-
ments of corresponding orders of the two variahle
printers to effect concurrent and corresponding
set-up of the two printers, and spring means
acting on the segments of said second variable
printer to take up lost motion and insure uni-
formity of setting operation.

i5. In a printing machine of the character
descriked, a main unit and a separably related
supplemental unit adapted to be moved into an
operative relation wherein said units are dis-
posed in an end to end relation, said main unit
embodying printing device advancing means and
a related printing device guideway along which
individual printing devices each adapted to bear
identifying means, printing means, and numeri-
cal data representing means, are adapted to be
passed ohe by one to a printing position, impres-
sion means in said main unit for effecting im-
pressions from the printing means of such print-
ing and control devices, sensing means in said
main unit for sensing the identifying means and
data representing means of such printing and
control devices, means in said main unit for
operating and controlling said sensing means,
said printing devices advancing means and said
impression means and inecluding a constantly
operating first drive shaft, a first settable vari-
able printer ih said supplemeéntal unit, drive
means for said first variable printer, said last
mentioned drive means including a second drive
shaft, a third drive shaft connected to said sec-
ond variable printer and driven in timed rela-
tion thereto, a second variable printer in said
main unit, a fourth drive shaft included in said
main unit and serving to drive said variable
printing of said main unit, means controlled by
said sensing means for setting up said first vari-
able printer, Bowden wire connections extended
from the set-up mieans of the two variable print-
ers, means for detachably eonnecting correspond-
ing Bowden wires of the two units together as
an incident to movement of said units into said
operative relation, and means for rotating the
several drive shafts in predetermined timed rela-
tion,
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printer in said supplemental unit, drive means for
said first variable printer, said last mentioned
drive means including a second drive shaft, a
third drive shaft connected to said second var-
iable printer and driven in timed relation there-
to, a second variable printer in said main unit, a
fourth drive shaft included in said main unit and
serving to drive said variable printer of said main
unit, means controlled hy sald sensing means for
setting up said first variable printer, motion
transmitting connecting elements extended from
the set-up means of the two variable printers,
means for detachably connecting corresponding
connecting elements of the two units together as
an incident to movement of said units into said
operative rsiation, and means mounted on the
several drive shafts and operable to eifectively
connect said first drive shaft with said second
drive shaft and said third drive shait with said
fourth drive shaft as an incident to such move-
ment of the two units into operative relation.

20. In a printing machine of the character
described, a main unit and a separably related
supplemental unit adapted to be moved into an
operative relation wherein said units are dis-~
posed in an end to end relation, slidably related
guide elements on the two units for guiding the
same into such operative relation, means for ele~
vating said supplemental unit after engagement

of said guiding elements, said main unit em~ :

hodying printing device advancing means and a.
related printing device guideway along which
individual printing devices each adapted to bear
identifying means, printing means, and numeri-
cal data representing means, are adapted to be
passed one by one to a printing position, im-~
pression means in said main unit for effecting
impressions from the printing means of such
vrinting and control devices, sensing means in
said main unié for sensing the identifying means
and data representing means of such printing
and control devices, means in said main unit for
cperating and controlling said sensing means,
said printing devices advancing means and said
impression means and including a constantly
operating first drive shaft, a first settable vari-
able printer in said supplemental unit drive
means for said first variable printer, said last
mentioned drive means including a second drive
shaft, a third drive shaft connected to said sec~
ongd variable printer and driven in timed relation
thereto, a second variable printer in said main
unit, a fourth drive shaft included in said main
unit and serving to drive said variable printer of
said main unit, means controlled by said sensing
means for setting up said first variable printer,
Bowden wire connections extended from the
set-up means of the two variable printers, means
for detachably connecting corresponding Bow-
den wires of the two units together as an inci-
dent to movement of said units into said opera-
tive relation and elevation of said supplemental
unit, and connector means mounted on the sev~-
eral drive shafts and operably engageable by
endwise approaching movement of said units to
effectively connect said first drive shaft with said
second drive shaft and said third drive shaft with
said fourth drive shaft as an incident to such
movement of the two units into operative rela-
tion, certain of said drive shafts having universal
joint connections to enable such elevation of the
supplemental unit to be accomplished after en-
gagement of said connector means.

21. In a printing machine wherein individual
sheets having changeable data.and numerical
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data are to be produced in coordinated relation
with proof sheets bearing identical data and to-
tals of the numerical data at selected intervals,
means including a proofing station and a nu-
merical data printing station for effecting the
requisite printing operations, variable printers
at said stations, one of said printers including an
accumulator, a lister for guiding a web past said
proofing station and including web feed means
operable through line feed movements, a multi-
ple order counter operable to advance cne unit
for each sheet produced, a first switch means
governed by one order of said counter to sup~
Ppress printing at said stations and cause idle line
feed movement of said web whenever said one
order of said counter has moved through a full
notation, other switch means in series with said
first switch means and closed by a higher order
of said counter when such higher order has
moved through a full notation so as to be closed
in such an instance concurrently with said first
switch means, and means energized when said
other switch means is closed to cause total taking
operation of said accumulator.

22. In a printing machine wherein individual
sheets having changeable data and numerical
data are to be produced in coordinated relation
with proof sheets bearing identical data and to-
tals of the numerical data at selected intervals,
means including a proofing station and a nu-
merical data printing station for effecting the
requisite printing operations, variable printers
at said station, one of said printers including an
accumulator, a lister for guiding a web past said

a5 proofing station and including web feed means

45

50

55

60

65

70

75

operable selectively through full-space or half-
space line feed movements, a multiple order
counter operable to advance one unit for each
sheet produced, a first switch governed by a lower

3 order of said counter to suppress printing at said

stations and cause idle full-space line feed move-
ment of said web whenever said lower order of
said counter has moved through a full notation,
a second switch in series with said first switch
and closed by an intermediate order of said
counter when such intermediate order has moved
through a full notation so as to be closed con-
currently with said first switch, means energized
when said second switeh is closed to cause total
taking operation of said accumulator, a third
switch means in series with said second and first
switch means and closed by a higher order of said
counter when said higher order has moved
?hrough a full notation so that said third switch
is in such an instance closed concurrently with
said first and second switches, and means ener-
gized through said third switch and said second
and first switches in series to cause half-space
line feed movement of said web.

23, In a printing machine wherein individual
sheets having changeable data and numerical
dgta are to be produced in coordinated relation
with proof sheets hearing identical data and to-
tals of the numerical data at selected intervals,
means including a proofing station and a nu-
meri'cgl data printing station for effecting the
requisite printing operations, variable printers
at said station, one of said printers including an
accumulator, a lister for guiding a web past said
proofing station and including web feed means
normally cperable through full-space line feed
movements, normally inactive limiting means
operable to limit operation of said web feed
means to less than a full-space line feed move-
ment, a multiple order counter operable to ad-
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Yanow arte unit. for: eacto sheet. produced;. a. first
smitich gowerned: by a.lowen onder of said: counter
W suppress: printing at: said. stations. and cause
idli fullispace line: feed movement. of: said! web
whemever: saic: lower: ander of said' counter has
mowet thraugh: & full’ notation, a:second: switch
is» sevieg with said first: switch: and: closed by an
Iatermmadiate: ordey: of’ sgid counter  wherm. such
inteemeniiats: order has: moved: through:a full no~
Sation: su: as. to: be: closed: concurrently with: said
izt switch, mesny; energized whemn: said: second
switeh i3:closed! to: cause:total: taking operation:of:
saith ascumulator,. & third: switeh. meansg ih. serdes
with: said. second and first: switch: means: and
closed! by a- higher: order: of said- counter: when
said higherr oxeler hras: moved through: a, full: nota-
tion. s: that: said third. switch: is: in such an.in-
starce closed: conourrently: witiy said. first and
secamt switthes; and! means: energized: through
said: third switch: and: said second: and: frst
switelver: in: serley: to render said limiting: means
effyetive. so: as. to: thereby cause: half-space. litve
foect movernent of said:weh..

2% In & printing’ machine wherein. individual:
sheets: having: changeabls: data and numerical:
dista. are: to-be produced in coordinated’ relation
with: proof shests: besring: identical data and to-
tals: of' the: numsrical’ data: ab. selected: intervals;
mEns” including . proefing: station: and: a: nu-:

merical data: printing station: for- effecting the 5
reqaisity poi

printing: operations;. variable printers:
st swid; station, ome. of said:printers including: an:
scgumatiator;. a lister: for guiding a. web: past said:
proefing: station: ang imcluding web. feed: means:
eperable: selectively through: full-space or half-
space line feed movements, space counting:means:
e swish Hster operabed: by said. web.feed: means; a
auteoft brife i said: lister controlled: by said: line:
eounting means; for severing said: web into
sheets;, a: multiple- ordey counter aperable to- ad-
vance ane unit. for eagh: sheet produced; a first.
switchy gaverned by a lewer order of said counter:
to suppress: nrinting: af said: stations: and: cause:
idi» full-space lime feed; movement: of said: web-
whanaver: said- lower order: of said counter: has-

mieved: through a- full: natation;, a seoond: switch: 4

b sories with said: first. switeh and, closed: by an:
intermediste order of said counter when such: in--
wmmediate order has, moved: through: a. full no~
takion: 50 as: t6. be: closed. eoneurrently with. said.
st switeh; means- energized when said: second;
swilch: is: elosed; to cause total taking operation.
of sald aeeumalator; a third switch; means. in.
sexies- with: said second and. fixst- switeh, means.
and closed,by a:higher erder of said-eounter when.
aadd: higher order has. moved. through. a- full: no-
tation:so that said third.switch.is. in: such an:in-.
stance: closed. concurrently with. said. first and:
segond. switches, means: energized. through. said:
third swikch. and said. second and fiist. switches.
in. series. to. cause half-space. line feed movement
of- said. web,. and adjusting means for said space
counting means for coerdinating the same with
the controlling, operations, of said counter,

%. In a printing machine wherein individual
sleets. having changeahble data and numerical
daia are to be produced in coordinated relation
With proof sheets bearing identical data and to-
tals of the numerical data at selected intervals;
means including a proofing station and a nu-
merical. data printing station for effecting the
requisite printing operations, variable printers at
said. station, one’ of said printers including an
accumulator, a lster for guiding, a; web past said
proofing station and including web feeq means.
operable selectively through full-space or: half-
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space: line: feed movements;. a multiple: order
counter: operable to: advance: one: unit: for. each.
sheet: produced, a: first: switch: governed: by: a
lower order: of said. counter: to. suppress: printing:
at said.stations:and.cause:idle:full-space:ling feed
movement:of:said web:whenever said:lower ordes
of: said! counter Bas. moved through: a.full: notas
tion;. a: second switch in: senies: with said: first:
switeln and: closed. by an. intermedijate order- of:
said: counter’ whens such: intermediate: order has.
maved: through: ai full notation: so;as:to: be: clased:
concurrently’ with. said first: switeh;. means enw
ergized: whenisaid:secondiswiteh is.closed;to cause;
total: taking: operation: of: said:; accumulatos;. a
third switeh: means in series with: said second:
and first switch means: and: closed: by a higher
order-of’said:counter when;said higher:order ‘has
moved throughs a fullinotation: so:that said: third:
switch: is inc such: an: instance. closed: concurrently:
with said: first: and: second: switches;, means; en=:
ergized: through: said: third switch: and: said, secs
ond: and: fiest. switches: in: series: to: cause: half-
space line: feed: movement. of said: web; logking;
means: for: locking. said: machine: against. further:
operation, and means: operated. under: control of:
seid: third. switch: for rendering said locking:
means:effective..

26.. In: a: printing: machine wherein: individuglk
sheets: having' changeable data: and: numerical:
data: are to be produced: in. coordinated; relation:
with: proof sheets bearing: identical; data: and: to=
tals: of: the numerical data: at.selected intervals;
means: including a. proofing: station and: a. nu-:
merical: data: printing: station: for: effecting: the:
reguisite: printing:operations;. variable printers; at:
said: station, one ofr said printers including: am
accumulator, a; lister for: guiding: a:web past said:
proofing: station and including web feed: meanss
operable. selectively: through. full=space: or: haif:.
space. line. feed mowements;. 3. multiple: order:
counter: operable: to advance one: unit for: each:
sheet. produced; a first: switch: governed: by a:
lower order of said counter to suppress printing:
at saidistations and:causeidle.full~space line feéed
movement.of said web whenaver: sgid: lower order:
of said counter has. moved: through: . full nota--
tion; & second: switch. in. series: with: said: first:
switch. and: closed: by’ an: intermediate: order: of’
said’ counter: when: such: intermediate: order has
moved- through a: full notation: 50'ag to: be closed:
concurrently with: said’ first.switch; means ener=.
gized when said. second: switch is: closed: to: cause:
total: taking: operation: of said accumulator;. &
third' switch means. in: series with: said: second:
and’ first switch means and closed: by g higher:
order of said counter when said higher order has:
moved: through a full notation:so.that: said; third:
switch: is in sueh an instance. closed. concurs:
rently with szid: first” and: second: switches;. and:
means. energized: through. said: third switch and:
saidi second: and first switches: in: series: to: cause:
half-space:line:feed:movement.of saitweb; locking:
means rendered: effective: when: saig: third: switeh:
is: thus: closed to. stop: further: operation: of: said:
machine;. releasing: meany for releasing said lock=:
ing’ means, and manually: actuated: means: opers-
able. concurrently’ on: said: weln feed means and
said releasing: means. tos cause: a: half>space. feads-
ing” movement of said web and to relesse smidt
loeking: means:

2T. In'a printing machine of the character de-
scribed; a printing device guideway along whick:
printing. devices' may be advanced: one by one to:
sensing and’ priitting stations; g plurality of op-
erative mechanisms including printing device ad-
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yaneing means, sensing means at said sensing
station and impression means at said printing
station, actuating means for said operative
mechanisms including at least one single-cycle
clutch means, stop means normally tending to
disengage said clutch means, a control shaft
adapted to be rocked between start and stop po-
sitions, a control slide shiftable between start
and stop positions by said control shaft and op-
eratively connected to said stop means to shift
said stop means to ineffective position when said
slide is in its start position, a latch for holding
said slide in said start position thereof to cause
continucus operation of the machine, and elec-
trically opserable stop means for releasing said
lateh so as to stop the machine.

98. Tn a printing machine of the character
described, a printing device guideway along
which printing devices may be advanced one by

one to sensing and first and second printing sta- °

tions, a plurality of operative mechanisms in-
cluding printing device advancing means, sensing
means ab said sensing station and first and sec-
ond independently operable impression means at
the respective printing stations, independently
operable actuating means for the respective oper-
ative mechanisms each including a single-cycle
clutch, independent stop means for each clutch
normally tending to disengage the related clutch,
a control shaft adapted to be rocked between
start and stop positions, first and second con-
trol slides shiftable between start and stop posi-
tions by said control shaft and operatively con-
nected to the respective stop means of said first
and second impression means to shift said stop
means to ineffective position when the related
slide is in its start position, independent latches
for holding said slides in said start positions
thereof to cause continuous operation of the
machine, and electrically operable stop means
for independently releasing said latches so as
to stop the related operative mechanisms of the
machine.

29. In a printing machine of the character
described, a printing device guideway alonhg
which printing devices may be advanced :one by
one to sensing and first and second printing sta-
tions, a plurality of operative mechanisms in-
cluding printing device advancing means, sensing
means at said sensing station and first and sec-
ond independently operable impression means at
the respective printing stations, independently
operable actuating means for the respective oper-
ative mechanisms each including a single-cycle

clutch, independent stop means for each clutch !

normally tending to disengage the related clutch,
a control shaft adapted to be rocked between
start and stop positions, first and second con-
trol slides shiftable between start and stop posi-
tions by said control shaft, means operatively con-
necting said second slide to the respective stop
means of said second impression means and
printing device advancing means to shift said
stop means to ineffective positions when the re-
lated slide is in its start position, means opera-
tively connecting said first slide to the stop means
of said first impression means to release such
stop means for movement to ineffective position
when said first slide is moved to iis start posi-
tion, independent latches for holding said slides
in said start positions thereof to cause continuous
operation of the machine, and means for inde-
pendently releasing said latches so as to stop
the related operative mechanisms of the ma-
chine.
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30. In a printing machine of the character
described, a printing device guideway along
which printing devices may be advanced one by
one to sensing and first and second printing sta-
tions, a plurality of operative mechanisms in-
cluding printing device advancing means, sensing
means at said sensing station and first and sec-
ond independently operable impression means at
the respective printing stations, independently
operable actuating means for the respective oper-
ative mechanisms each including a single-cycle
clutch, independent stop means for each clutch
normally tending to disengage the related clutch,
a control shaft adapted to be rocked between
start and stop positions, first and second con-
trol slides shiftable hetween start and stop posi-
tions by said control shaft, means operatively con-
necting said second slide to the respective stop
means of said second impression means and of
said printing device advancing means to shift
said stop means to ineffective positions when the
related slide is in its start position, means opera-
tively connecting said first slide to the stop means
of said first impression means to release such
stop means for movement to ineffective position
when said first slide is moved to its start posi-
tion, independent latches for holding said slides
in said start positions thereof to cause continu-
ous operation of the machine, means for inde-
pendently releasing said latches so as to stop
the related operative mechanisms of the ma-
chine, multiprint control means, and a latch
dominating said stop means of said second im-
pression means and controlled by said multiprint
control means to delay stopping of said second
impression means.

31. In a machine of the character described
for producing business instruments from and
under control of individual printing and control
devices each adapted to bear printing means and
data representing control means, means for feed-
ing such devices one by one through said ma-
chine to sensing and printing machines in suc-
cession, sheet feeding means for feeding sheets
one by one to a recording station and then to
said printing position, variably settable record-
ing means at said recording station for recording
variable data on such sheets, set up means for
said recording means, driving means for said
recording means, impression means at said print-
ing station for making impressions from the
printing means of such devices onto such sheets,
normally effective actuating means for said im-
pression means, starting means for said driving
means to initiate an operative cycle of said re-
cording means, sensing means at said sensing
station effective to sense the data representing
means of a device at said sensing station, a posi-
tioning pawl at said sensing station for engaging
and accurately locating such a device at said
sensing station, operative means controlled by
said sensing means to operate said starting
means and to operate said set up means to selec-
tively set up said recording means, and safety
means operated by said positioning pawl when
a printing device is not fed into said sensing
station to disable said operative means and dis-
able the actuating means of said impression
means.

39. In a machine of the character described for
producing business instruments from and under
control of individual printing and control devices
each adapted to bear printing means and data
representing control means, advancing means for
feeding such devices one by one through said ma-
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chine to sensing and printing machines in suc-
cession, sheet feeding means for feeding sheets
one by one to a recording station and then to said
printing position, variably settable recording
means at said recording station for recording
variable data on such sheets, set up means for
said recording means, driving means for said
recording means, impression means at said print-
ing station for making impressions from the
printing means of such devices onto such sheets,
normally effective actuating means for said im-
pression means, starting means for said driving
means to initiate an operative cycle of said re-
cording means, sensing means at said sensing sta-
tion effective to sense the data representing
means of a device at said sensing station, a posi-
tioning pawl at said sensing station operated in
timed relation to said advancing means for en-
gaging and accurately lceating such a device at
said sensing station, operative means controlled
by said sensing means to operate said starting
means and to operate said set up means to se-
lectively set up said recording means, and safety
means operated by said positioning pawl when
a printing device is not fed into said sensing sta-
tion to disable said operative means and disable
the actuating means of said impression means.
33. In a printing machine having a printing de-
vice guideway along which printing devices, each
adapted to bear identifying means at one or more
identifying positions thereon, may be advanced
one by one to sensing and printing stations, print-
ing device advancing means including a single-
cycle feed clutch for advancing printing devices

in a step by step manner along said guideway, @

sensing means at said sensing station for sensing
the identifying means of such devices, impres-
slon means including a single-cycle impression
clutch, a drive shaft from which said clutches are
driven, a multiprint control shaft, means includ-
ing a single-cycle multiprint control clutch for
driving said multiprint control shaft in different
selected ratios from said drive shaft, sheet feed-
ing and stopping means operated by said control
shaft and effective to feed sheets to said printing
station, normally effective stop levers for disen-
gaging said impression clutch, said control clutch
and said feed clutch, machine starting means for
moving all of said stop levers to ineffective posi-
tions to start operation of the machine, a first
latch means for latching said machine starting
means in its start position, a first stop means for
unlatching said first latch means for stopping the
machine, a second latch means for latching all
of said stop levers in their ineffective positions,
and means operated by said control shaft to main-
tain second latch means effective through a cycle
of said control shaft and to release the same at
the end of the cycle.

34. In a printing machine having a printing de-
vice guideway along which printing devices, each
adapted to bear identifying means at one or more
identifying positions thereon, may be advanced
one by one to sensing and printing stations, print-
ing device advancing means including a single-
cycle feed clutch for advancing printing devices
in a step by step manner along said guideway,
sensing means at said sensing station for sensing
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the identifying means of such devices, impres-
sion means at said printing station, means for
actuating said impression means including a
single-cycle impression clutch, a drive shaft from
which said clutches are driven, a multiprint con-
trol shaft, means including a single-cycle multi-
print control clutch for driving said multiprint
control shaft in different selected ratios from said
drive shaft, sheet feeding and stopping means
cperated by said control shaft and effective to feed
sheets fo said printing station, normally effective
sbop levers for disengaging said impression clutch,
said contro! clutch and said feed clutch, machine
starting means for moving all of said stop levers
to ineffective positions to start operation of the
machine, a first latch means for latching said
machine starting means in its start position, a
first stop means for unlatching- said first latch
means for stopping the machine, a second latch
means for latching all of said stop levers in their
ineffective positions, means operated by said con-
trol shaft to maintain second latch means effec-
tive through a cycle of said control shaft and to
release the same at the end of the cycle, a pair
of other stop levers associated with said control
clutch and said impression clutch, means connect-
ing said other stop levers together for operation
in unison, a third latch means for holding said
other stop levers in ineffective positions, means
controlled by said sensing means for releasing
said third latch means, and means operable under
control of said feed clutch for restoring said other
stop levers to ineffective positions whenever said
feed clutch is engaged, and means operated by
sald control shaft to hold said other stop levers
disengaged during and until the end of a cycle of
rotation of said control shaft.
FRANKLIN E. CURTIS.
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