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Walter T. Gollwitzer, Euclid, Ohio, assignor to Addresso 
graph-Multigraph Corporation, Cleveland, Ohio, a cor 
poration of Delaware 

Filed July 29, 1963, Ser. No. 301,693 
19 Claims. (C. 197- -6.2) 

This invention relates to embossing machines of the 
kind effective to produce type characters, data representa 
tions and the like on plates, cards or kindred devices of 
metal, plastic or fibrous material and which are used in 
printing, sorting, calculating or like operations and for 
identification, classification and similar purposes. 

Embossing machines of the aforesaid kind which are, 
and have long been, in extensive use and which are key 
board operated are disclosed in Patent Nos. 1518,903 
and 1,831,103. In embossing machines of this kind, re 
sort is had to a circular die head that is mounted for ro 
tation about a vertical axis. A continuous channel ex 
tends into such a die head from the periphery thereof 
and divides the peripheral part of the head into upper 
and lower portions. 
dies are mounted in the peripheral part of the die head 
with the punch and die of each set respectively aligned 
one with the other. The punches and dies are respectively 
mounted for reciprocal movement in the upper and lower 
portions of the die head whereby the punches are disposed 
on one side of the continuous channel and the dies on 
the other. 

In keyboard controlled embossing machines of this 
kind, when a key pertaining to a particular type character 
or the like is depressed, rotary motion of the die head is 
arrested to dispose a selected punch and die in alignment 
one with the other at a predetermined location in the 
machine known as the embossing position. The device to 
be embossed, usually in plate form, when disposed in em 
bossing position extends into the aforesaid channel in 
the die head between the particular punch and cooperat 
ing die at embossing position. When pressure is applied 
and the punch and die at embossing position are moved 
one toward the other, a type character or the like is em 
bossed in the interposed device or plate. 

In embossing machines of the aforesaid nature, as these 
have been arranged heretofore, each device or plate to 
be embossed is customarily removably secured in a jaw 
mounted on a carriage that is effective to advance the 
plate to be embossed to and through the embossing posi 
tion in the machine. Usually a plate secured in such a 
jaw is initially so advanced to the embossing position that 
a predetermined portion of the plate is disposed in em 
bossing position. As an incident to each embossing oper 
ation, the plate is advanced through embossing position 
in such a way that successive embossing operations pro 
duce a row of aligned type characters or the like on the 
plate in side-by-side relation. Of course, provision is 
made to afford blank spaces in the row of type characters 
when required as, for example, between the last letter in 
the first part of a two-part name or title and the first letter 
of the second part of such name or title. When more than 
a single row of embossures is to be afforded on the device 
or plate extended into the aforesaid channel in the die 
head, the jaw, in which the plate is secured, is arranged 
for movement on the carriage in a direction normal to the 
direction of the aforesaid step-by-step movement to af 
ford line spacing between rows of type characters. Here 
tofore, the arrangements that have been utilized to afford 
both the aforesaid step-by-step movement, and the move 
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ment in a direction normal thereto, have not always been 70 
uniformly effective to dispose the embossure-receiving 

lected punch and die in embossing position. 

2 
portion of a plate in embossing position in an accurately 
located, and usually predetermined, position. Accurate 
positioning of the plate and, therefore, of each embossure 
formed on the plate, is advantageous when type char 
acters from which printing operations are to be effected 
are embossed on a plate, since precise positioning of the 
embossures enables a clear and neat impression to be 
made therefrom. Such accurate positioning, however, 
is even more important when the embossures are em 
ployed to afford data representations which are to be 
mechanically, electrically, or optically sensed or scanned 
to control calculating, sorting or similar operations. 

It is therefore a primary object of this invention to 
secure and move a device to be embossed, usually in plate 
form, into and through an embossing position in an em 
bossing machine so that each embossure formed on the 
device in the machine will be accurately located thereon, 
usually in a predetermined or selected position. Other 
objects, related to this, are to afford a single path of move 
ment through an embossing machine for a plate or the 
like to be embossed; to so relate operative elements in the 
machine, and especially those at the embossing position 
therein, to a path of movement as aforesaid that accom 
modation need not be afforded for both step-by-step move 
ment of the to-be-embossed device or plate and for move 
ment of the device or plate in a direction normal to the 
step-by-step movement; to locate plate storage and receiv 
ing arrangements at predetermined positions in the ma 
chine so related to the arrangement affording the single 
path movement of plates through the machine, that a Sup 
ply of plates to be embossed may be disposed in the stor 
age arrangement to be advanced therefrom one by one into 
and along the path affording arrangement and through 
embossing position in the machine, and then to the plate 
receiving arrangement therein; and to provide for manual 
introduction into the embossing machine of a plate to be 
embossed independently of the aforesaid storage arrange 
ment for the to-be-embossed plates. 
When resort is had to a circular rotating die head as 

has been done heretofore in the art, the arrangement has 
been relatively massive, especially in those instances where 
the punches and dies are to be effective to emboss both 
upper and lower case type characters on the plates as well 
as numerals, punctuation marks and the like. Since in 
the interest of high speed operation in embossing ma 
chines of the aforesaid character, it is necessary to enable 
a relatively high output of embossures to be effected, it 
is advantageous to rotate the circular die head rapidly 
and to stop the same promptly in order to dispose a se 

This re 
sults in some difficulty because of the entailed inertia and 
momentum. It is apparent, therefore, that it is advan 
tageous to have the mass of the die head relatively low 
since so to do reduces entailed inertia and momentum and 
so to do in a novel manner is another important object 
of this invention. 

It is also advantageous to have the arrangement of the 
punches and dies in the die head quite compact, since so to 
do enables reduction in the distance through which the 
die head need be moved to dispose in embossing position 
a punch and die set different from that disposed in the 
embossing position in a previous embossing operation, and 
so to do in a novel manner constitutes a yet further im 
portant object of this invention. 

Still other objects of this invention are to afford a novel 
arrangement to effect step-by-step advance of each to-be 
embossed plate through the embossing position to enable 
a row of type characters to be embossed on the plate in 
side-by-side relation; to enable the position of the die head 
relative to embossing position and the to-be-embossed plate 
to be altered when required so as to enable a row of type 
characters to be embossed on the plate in spaced relation 
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to a previously embossed row of such characters and 
thereby afford so-called line spacing between rows of type 
characters; and to enable the aforesaid embossing opera 
tions to be effected on the plate without movement of the 
plate from the single path of movement afforded therefor 
in the machine. 

In many instances where type characters or the like 
are to be embossed on a device in plate-like form, as for 
example a device to be used for identification as well as 
printing purposes, it is advantageous not only to enable 
upper and lower case type characters of a particular size 
to be embossed on the plate, but also to enable other type 
characters of a different size to be embossed on the plate. 
Thus, in many identification devices which are also to be 
employed as printing devices, as in the instance of so 
called credit cards, it is often advantageous to emboss type 
characters on the plate from which the identity of the plate 
card holder may be read or imprinted and also to afford 
on the same plate a row of type characters, usually in 
larger sizes than those just referred to, from which an 
account number or the like may be read or imprinted. 
When type characters of different sizes are to be embossed 
on a plate or the like disposed in embossing position in an 
embossing machine, the spacing between embossures in a 
line thereof across the plate varies in relation to the size 
of the particular type characters. Hence, where type char 
acters or the like of two different sizes are to be embossed 
on a given plate or the like in an embossing machine, it is 
advantageous to afford a particular character spacing for 
the type characters of one size and a different character 
spacing for type characters of another size. To enable 
this change in line spacing to be effected in a novel and 
efficient manner is yet another object of this invention. A 
related object is to afford a plurality of character spacing 
arrangements which may be selectively rendered effective 
in direct relation to the size of type characters being em 
bossed on a plate or the like. 

Resort is customarily had to an escapement mechanism 
to afford character spacing between type characters of a 
particular size. In accordance with this invention resort 
is had to a plurality of escapement mechanisms, and it is 
an object of this invention to afford a plurality of escape 
ment mechanisms in the arrangement effective to move 
the plates or the like through a single path of movement 
in the machine; to so relate the respective escapement 
mechanisms that a selected one thereof may be rendered 
effective during the embossing of type characters in side 
by-side relation on the to-be-embossed plate; to afford a 
novel arrangement whereby spacing between type char 
acters may be expeditiously afforded independently of an 
embossing operation in the machine; to enable a particu 
lar portion of a to-be-embossed plate or the like to be 
returned expeditiously to embossing position as an inci 
dent to, for example, a back spacing operation; and to ar 
range the machine so that a particular escapement mecha 
nism affording a predetermined character spacing may be 
removed from the machine expeditiously to have another 
affording a different character spacing substituted therefor 
when the need so to do arises as, for example, when a set 
of punches and dies effective to emboss type characters 
of a particular size is substituted for a set effective to 
emboss type characters of different size. 
Another object of this invention is to enable line spacing 

between rows of type characters on a plate or the like to 
be effected by advancing the die head relative to the em 
bossing position in a step-by-step manner and in an 
amount which will afford the desired spacing between 
lines of type characters or the like embossed on a partic 
ular plate; and objects related to this are to mount the 
to-be-embossed plate and the die head in a manner such 
that advance of the die head for line spacing purposes 
may be effected by the force of gravity; to afford an 
arrangement such that any of several line spacing move 
ments of varying amounts may be expeditiously rendered 
effective; and to so arrange the apparatus that the die head 
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4. 
may be returned to a particular position relative to the 
device by which a to-be-embossed plate is to be advanced 
through the machine to thereby enable the die head to be 
disposed in a corresponding and predetermined position 
prior to the embossing of a type character or the like at 
a desired and selected position on each of the to-be-em 
bossed plates as these are respectively moved into em 
bossing position. 

Further objects of this invention are to provide for 
advancement of each to-be-embossed plate through em 
bossing position with only a limited portion of the plate 
gripped or otherwise secured in the machine, thereby 
enabling embossures to be effected on the plate in close 
proximity along opposite edges thereof; to so arrange the 
means effective to move each plate or the like through 
embossing position that such means will be disposed in a 
predetermined position upon receiving a plate and to 
enable such means to move the plate from that predeter 
mined position to embossing position in the machine; to 
control movement of such means by an escapement ar 
rangement such as that referred to hereinabove and for 
the purposes explained hereinabove; to cause the means 
effective to move a to-be-embossed plate through emboss 
ing position to advance to a plate release position when 
the embossing operation on Such plate has been com 
pleted; and to enable such means to be returned to the 
aforesaid predetermined position so that a succeeding 
plate may be disposed therein subsequent to the release 
of an embossed plate from the device. 

Character selection, in rotary die head embossing 
machines of the known kind discussed hereinabove, has 
presented a substantial problem in automatically con 
trolled machines because the actual time required to move 
the die head to the desired embossing position may vary 
by a ratio of twenty to one or even more. Thus, the 
required time for character selection movement is a 
minimum for movement between adjacent characters in 
the die head; for characters diametrically opposed to each 
other in the die head, the required selection time is much 
greater. Moreover, the selection coding in such a machine 
may be relatively complex in that the peripheral positions 
of the punch and die sets are less readily susceptible of 
convenient identification than with a more compact die 
head arrangement. 

Accordingly, it is a primary object of this invention 
to afford a compact arrangement and alignment of the 
punches and dies wherein the individual punch and die 
Sets are quickly and conveniently identifiable in accord 
ance with a simple co-ordinate code. Another object 
of primary importance is to reduce the period required 
for co-ordinate selection to a consistent minimum time, 
regardless of the sequence in which characters are selected. 
Other and related objects are to provide a punch and 
die matrix in which the punch and die sets are arranged 
in accordance with a predetermined “x-y” or other dual 
coordinate system and in which selection may be effected 
on the basis of a simplified binary code; to afford a 
Selector mechanism controlled directly in accordance with 
a binary code, as aforesaid, in which the selection opera 
tion is effected simultaneously for all code levels on both 
co-ordinates to achieve the desired consistent minimum 
Selection period; to instantaneously sum up a series of 
linear displacements along two coordinate axes, effected 
by a plurality of individual selectors working along each 
axis, to provide for character selection of the punch and 
die matrix as a vector sum of the selector displacements; 
and to eliminate any necessity for "homing” of the char 

70 

75 

acter Selection apparatus as an incident to individual 
character Selection operations. A further object of the 
invention pertaining to character selection is the provi 
Sion of an inexpensive high speed rotary selector device 
that is positive and accurate in action and that is capable 
of co-ordinated operation with a series of similar devices 
to effect rapid selection in accordance with a multi-level 
binary code. 
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In carrying out an embossing operation, in an embossing 
machine of the kind to which this invention relates, the 
application of appreciable force is required to move 
the punch and die of a particular set relative to each other 
and into high-pressure engagement with the plate to be 
embossed. It is therefore yet another object of this 
invention to afford a novel arrangement which will expedi 
tiously and effectively apply the required pressure for 
each embossing operation effected in the machine; and 
to so construct and relate the punch and die supports and 
the pressure-effecting elements in the machine that stresses 
attendant to embossing operations will be so dissipated 
as to avoid distortion and the like, thereby insuring accu 
rate positioning and functioning of each selected punch 
and die set at the embossing position and to accomplish 
embossing in a unique fashion; and to account for an 
unusual mode of applying mechanical focus for embossing. 

Embossing machines of the kind to which this inven 
tion relates, like those disclosed in aforesaid Patent Nos. 
1,518,904 and 1,831,103, may be keyboard operated. The 
previously known embossing machines have also been 
operated automatically, under control of a punched tape 
or the like, an arrangement suitable for this purpose being 
disposed in Patent No. 2,533,366. Therefore, additional 
objects of this invention are to afford a novel arrangement 
for an embossing machine whereby the same may be 
operated from a keyboard or automatically under control 
of a sensing arrangement such, for example, as . one 
arranged to sense perforations in a punched tape fed 
through the sensing mechanism; to so arrange such a key 
board and automatic means that the embossing machine 
may be optionally operated under control of the keyboard 
or under control of the automatic means in the course of 
performing embossing operations on a particular to-be 
embossed device and to so arrange the apparatus that 
a keyboard for controlling operation of the machine may 
be expeditiously associated with the machine or be re 
moved from the machine when so desired. A related 
object is to arrange an automatic means for controlling 
operation of the machine so that the machine can be 
readily arranged to be operated under control of the 
keyboard or under conrtol of the automatic means as 
may be desired. 

Other objects of this invention are to so arrange an 
embossing machine that data representations may be 
readily embossed on a to-be-embossed device disposed 
in embossing position in the machine; to afford an arrange 
ment whereby not only may data representations be 
embossed on a particular device but also and preferably 
simultaneously effecting an embossure of the numeral, 
letter, or the like to which a particular data representa 
tion pertains; to afford an arrangement wherein only 
the embossing of a data representation may be effected 
or an embossing operation may be effected to afford 
an embossure of the numeral, letter or the like to which 
a particular data representation pertains and also to 
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enable simultaneous embossing of a data representation 
and a letter, numeral or the like to which the same pertains 
to be effected simultaneously. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by way of illustration, show a preferred embodiment of 
the present invention and the principles thereof and what 
is now considered to be the best mode contemplated for 
applying these principles. Other embodiments of the 
invention embodying the same or equivalent principles 
may be made as desired by those skilled in the art with 
out departing from the present invention. 

In the drawings: 
FIG. 1 is a perspective view of the front of the em 

bossing machine of this invention; 
FIG. 2 is a plan view of a metallic printing plate of 

the kind adapted to be embossed in the machine shown in 
FIG. 1; 
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FIG. 3 is a view similar to FIG. 2 showing a plastic 

printing and identification card of the kind adapted to be 
embossed in the machine of this invention; 

FIG. 4 is a front elevational view of the stand and 
main frame of the machine and in which a part of the 
stand is broken away and also wherein certain operating 
elements included in the main frame are omitted; 
FIG. 4A is a fragmental sectional view taken Substan 

tially on the line 4A-4A of FIG. 4; 
FIG. 5 is an end elevational view taken substantially 

on the line 5-5 of FIG. 4; 
FIGS. 6 and 7 are plan sectional views taken Substan 

tially and respectively on the lines 6-6 and 7-7 of 
FIG. 4; 
FIG. 8 is a fragmental vertical sectional view taken Sub 

stantially on the line 8-8 of FIG. 6, being on an en 
larged scale; 
FIG. 9 is a fragmental perspective partially diagram 

matic view particularly illustrative of the drive mecha 
nism of the machine; 
FIG. 9A is a detail view of the main clutch employed 

in the machine; 
FIG. 10 is a perspective view looking in at the right 

hand corner of the machine as illustrated in FIG. 1 and 
wherein certain of the elements illustrated in FIG. 1 are 
omitted and also wherein the cover plates have been re 
moved; 
FIG. 11 is a top plan view of the machine as illustrated 

in FIG. 1 and wherein the top cover plate of the ma 
chine has been removed; 
FIG. 12 is an end elevational view with the side cover 

plate removed and which is taken substantially on the 
line 12-12 of FIG. 11; 
FIG. 12A is a detail view on an enlarged scale taken 

substantially on the line 12A-12A of FIG. 12; 
FIG, 13 is a detail sectional view taken substantially 

on the line 3-13 of FIG. 12; 
FIG. 14 is a perspective view looking in at the front 

of the machine and wherein the cover plates are re 
moved; 

FIG. 15 is a perspective view of the rear of the ma 
chine and wherein the cover plates have been removed; 
FIG. 16 is a sectional view illustrating the nature of 

a one-revolution clutch employed in the machine; 
FIG. 17 is a sectional view taken on the line 17-17 of 

FIG. 16; 
FIG. 18 is a sectional view illustrating the manner in 

which a clutch of the type shown in FIG. 16 can be 
changed to a half-revolution clutch; 

FIGS. 19 and 20 are sectional views of another clutch 
employed in the machine; 

FIG. 21 is a vertical view of a portion of the plate 
feeding mechanism and which is taken substantially on 
the line 21-21 of FIG. 11 wherein the plate carriage 
is related to the embossing position of the machine; 

FIG. 22 is a transverse sectional view taken substan 
tially on the line 22-22 of FIG. 24; 

FIG. 23 is a sectional view taken substantially on the 
line 23-23 of FIG. 21; 
FIG. 24 is a fragmentary pian view illustrating the 

various positions of metallic printing plates as these are 
advanced in the machine to be embossed and otherwise 
acted upon; 
FIG. 25 is a view taken on the line 25-25 of FIG. 24; 
FIG. 26 is a view similar to FIG. 24 but illustrating 

the carriages in plate feed position; 
FIGS. 27, 28 and 29 are detail views illustrating posi 

tion of the carriage drive bar; 
FIG. 30 is a vertical sectional view taken substantially 

on the line 30-30 of FIG. 11; 
FIGS. 31 and 32 are fragmental front elevational views 

taken substantially on the lines 31-31 and 32-32 of 
FIG. 30 and are partly in section; 
FIGS. 33 and 34 are sectional detail views taken sub 

stantially and respectively on the lines 33-33 and 34-34 
of FIG. 11; 
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FIG. 35 is a fragmentary view illustrating aspects of 
a keyboard that may be employed in the present ma 
chine; 
FIG. 36 is a detail view taken on the line 36-36 of 

FIG. 35; 
FIGS. 37, 38 and 38A are sectional views illustrating 

further details of the keyboard; 
FIG. 38B is a view of a device for locking the key 

board to prevent utilization thereof; 
FIG. 39 is a view illustrating details of the way in 

which particular character spacing and tabulating racks 
can be selected; - 

FIG. 40 is a sectional view illustrating aspects of the 
embossing carriage; 

FIG. 41 is a detail sectional view on the line 41-41. 
of FIG. 40 showing character spacing control features; . 

FIG. 42 is a fragmentary sectional view showing car 
riage drive bar control features; 
FIGS. 43 and 44 are sectional views of the embossing 

carriage and related parts; 
FIG. 44A is a fragmentary detail on the line 44A-44A 

of FIG. 44; 
FIG. 45 is a fragmental front elevation of the car 

riage return and plate discharge mechanism; 
FIG. 46 is a side elevational view of the apparatus as 

shown in FIG. 45: 
FIG. 47 is a detail sectional view showing features of 

the plate roller structure; 
FIG. 48 is a plan view of the plate discharge mecha 

nisin; 
FIG. 49 is a front elevation of the arrangement shown 

in FIG. 48; 
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FIG. 50 is a side elevation taken substantially on the 
line 50-50 of FIG. 11; 

FIG. 51 is a plan view taken substantially on the line 
51-51 of FIG.50; 

FIG. 52 is a plan fragmental detail view taken sub 
stantially on the line 52-52 of FIG.50; 

FIG. 53 is a front elevation view of the main drive for 
the character selection mechanism; 
FIG. 54 is a side elevation view taken approximately 

along the line 54-54 of FIG. 53; 
FIG. 55 is a plan view of the character selection 

mechanism; 
FIG. 56 is a sectional elevation view taken approxi 

mately along the line 56-56 of FIG. 55; 
FIG. 57 is a detail section view of a part of the appara 

tus shown in FIG. 56 but is drawn to a larger scale; 
FIG. 58 is a sectional elevation view taken approxi 

mately along the line 58-58 of FIG. 55; 
FIGS. 59, 60 and 61 are detail views of individual 

parts of the apparatus shown in FIG. 56, FIG. 60 being 
taken on the line 60-60 of FIG. 56; 
FIG. 62 is a sectional view taken substantially along 

the line 62-62 of FIG. 56; 
FIG. 63 is a sectional view taken approximately along 

the line 63-63 of FIG. 56; 
FIG. 64 is a diagrammatic view illustrating the man 

ner in which character selection is effected; 
FIG. 65 illustrates a keyboard arrangement which may 

be used with the character selection arrangement of FIG. 
64; 

FIG. 66 is a chart used to explain character selection 
movements; 
FIG. 67 is a sectional view taken substantially on the 

line 67-67 of FIG. 11; 
FIG. 68 is a view taken substantially on the line 68 

68 of FIG. 67; 
FIG. 69 is a sectional view taken substantially on the 

line 69-69 of FIG. 11; 
FIG. 70 is a sectional view on an enlarged scale in 

comparison to FIG. 69 and showing a punch and die in 
character embossing position; 

FIGS. 71 and 72 are sectional view substantially on 
the lines 71-71 and 72-72 of FIG. 69 and illustrating 
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FIG. 69; 
FIG. 73 is a sectional view taken substantially on the 

line 73-73 of FIG. 67; 
. FIG. 74 is a sectional view taken substantially on the 

line 74-74 of FIG. 67; 
FIGS. 75 and 76 are fragmentary sectional views illus 

trating conditions prevailing, respectively, prior to and at 
the time of actuation of an embossing operation; 

FIG. 77 is a sectional view taken substantially on the 
line 77-77 of FIG. 67; 
FIG. 78 is a side elevation of the portion of the em 

bossing head supporting the type matrices; w 
FIG. 79 is a sectional view taken substantially on the 

line 79-79 of FIG. 80; 
FIG. 80 is an end elevation of the structure shown in 

FIG. 78, certain parts being omitted and being substan 
tially on the line 80-80 of FIG. 78; 
FIG. 81 is a perspective view of the stripping struc 

ture for the punch and die mechanism; 
FIG. 82 is a view similar to FIG. 69, but showing the 

structure arranged for embossing of a plastic plate; 
FIG. 83 is a top plan view of the tipping structure used 

to face the embossed characters of plastic plates; 
FIG. 84 is a detail sectional view of the plate retain 

ing structure at the tipping station; 
FIG. 85 is a front elevation of the structure shown in 

FIG. 83, being taken substantially on the line 85-85 of 
FIG. 83; 

FIG. 86 is a detail sectional view substantially on the 
line 86-86 of FIG. 85; 
FIG. 87 is an end elevation substantially on the line 

87-87 of FIG. 85; 
FIG. 88 is an elevation view substantially on the line 

88-88 of FIG. 85; 
FIG. 89 is a sectional view on an enlarged scale illus 

trating the manner in which punch and die mechanism 
are related to a plastic plate. 

FIG. 90 is a circuit diagram showing a part of the con 
trol system for the embossing machine in schematic and 
block diagram form; 
FIG. 91 is a continuation of the circuit diagram of FIG. 

90; 
FIG. 92 constitutes a continuation of the circuit dia 

gram of FIG.91, and includes a part of the operating cir 
cuits for a tape reader employed to control the emboss 
ing machine; 

FIG. 93 illustrates the remaining circuitry for the tape 
reader; 
FIGS. 94, 94A, 95, 96, 97, and 98 constitute timing 

charts illustrating the sequence of operations of various 
portions of the embossing machine as identified in each 
figure; 

FIG. 99 illustrates another form of punch and die 
matrix that may be employed in the embossing machine; 
and 
FIG. 100 illustrates yet another punch and die matrix 

for the embossing machine. 
General description 

While the embossing machine of this invention is 
readily adaptable to effect embossing of metal plates as 
P, FIG. 2, it is equally applicable to the embossing of 
plastic printing and identification plates as PP shown in 
FIG. 3. Hereinafter the machine will first be described 
as the same is arranged to effect embossing of plates as 
P; thereafter, the embossing of plastic plates will be de 
scribed. 
Metal plates as P that are to be embossed in the machine 

are inserted into a vertically oriented magazine M, FIG. 
1, to be stacked one above the other. Desirably, a 
weight or follower W is set on the top of the stack of 
plates in the magazine M to insure that the plates will 
be picked up by the plate feeding means to be advanced 
from the magazine into the various positions in the 
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machine whereat the plates come to rest in the course of 
operation. 
The lowermost plate P in the magazine M is advanced 

from the magazine by means described hereinafter into 
station I of the machine, FIGS. 1 and 24. As will be 
described hereinafter, there are certain instances where 
it will be advantageous to hand feed a plate into position 
to enable the same to be embossed, and in such circum 
stances the plate is initially disposed in station I as de 
scribed in detail hereinafter. 

In automatic operation of the machine, after a plate has 
been advanced from the magazine M to station I, the car 
riage C of the machine, FIG. 24, is moved into a position 
immediately adjacent to the left-hand end of station I, as 
viewed in FIG. 24. Thereupon when the lowermost plate 
in the magazine M is advanced therefrom into station I, 
a plate as P which has been disposed in station I is ad 
vanced by the oncoming plate into the carriage C, which 
thereafter moves into the position II whereat the first type 
character is to be embossed on a plate as P. Through 
the intermediary of an escapement described hereinafter, 
a plate disposed in the carriage C is moved from the 
aforesaid initial position toward the left as viewed in 
FIG. 24 to have other type characters in the same line 
as the first type character which appears thereon. The 
embossing mechanism is incorporated in an embossing 
head 700 that is movable in a direction normal to char 
acter spacing movements of the carriage C to enable pre 
determined spacing to be achieved among the lines of 
embossed characters on the plate P. 
When embossing of the first line of type characters on 

a plate as P has been completed, the carriage C returns 
to the aforesaid initial position and thereupon the line 
spacing mechanism is actuated to move the embossing head 
into position to emboss. the second line of characters on 
the plate P. Sometimes the first type character in the 
second line of embossed type characters is embossed on 
the plate to be in alignment with the first type character 
in the first line thereon. In other instances, the first type 
character in the second line may be embossed out of align 
ment with the first type character in the first line as shown. 
When this is desired, the plate is positioned in the proper 
position throught the intermediary of a tabulator mecha 
nism described hereinafter. 
The aforesaid escapement mechanism advances the 

plate, as aforesaid, while the second line of type characters 
is being embossed thereon. When the embossing of this 
line of type characters has been completed, the plate is 
then disposed in position to have a third line of type 
characters embossed thereon and through the intermediary 
of the aforesaid line spacing mechanism, the embossing 
head is repositioned the second time. If the start of the 
third line of embossing is to be out of alignment with 
the starting positions of the other lines of embossing on 
the plate, then resort will be had to the aforesaid tabula 
tor mechanism to position the plate in position whereat 
the first type character in the third line is to be em 
bossed. As will be explained, the machine is so ar 
ranged that any desired number of lines of type characters 
may be embossed on a particular plate, this being pri 
marily dependent upon the size of the plate and the use 
to which it is to be put. In any event, when embossing 
of the plate as P has been completed, the plate is then 
advanced from the carriage C to station III in the machine, 
FIG. 24. When metal plates as P are being embossed, 
suitable means are provided at station III to roll over 
the type characters embossed thereon so as to thereby 
insure that the embossed type characters will be of uni 
form height on a particular plate. 

After a plate has been advanced to station I, means 
in the machine return the carriage C into position to re 
ceive a succeeding plate from station I, and also such 
means function to cause the carriage to return to the posi 
tion whereat the first type character is to be embossed on 
the particular plate P in the carriage C. 
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As will be explained hereinafter, when the rolling of 

a plate has been completed at station III, the plate is 
then advanced from this station into a discharge chute 
DC, FIG. 49, to eventually be collected in the plate col 
lector PC, FIGS. 1 and 49. - 
The embossing of a plate as P when the same is dis 

posed in the carriage C may either be effected through 
the operation of a keyboard as K, FIG. 1, or a tape 
reader unit as TR, FIG. 1. Moreover, as will be explained 
hereinafter, there are circumstances under which it will 
be advantageous to effect the embossing operations 
through conjoint use of the keyboard as K and the tape 
reader as TR. Furthermore, as will be explained here 
inafter, resort may be had to means other than the tape 
reader TR to control operation of the machine. 

Stand and main frame 
The machine of the present invention includes a main 

frame mounted on top of a suitable stand. The stand, 
as best shown in FIGS. 1 and 4 to 6, inclusive, includes 
two side panels 25 and 26. Each of these panels is formed 
from sheet metal of suitable gauge to affort requisite 
strength. The panels 25 and 26 are identical except that 
they are formed to afford a right and left complemental 
pair. 
The side panel 25 includes a flat side plate 27, FIG. 6, 

which at its forward end is folded inwardly to afford a 
front section 28 extending at right angles to the plate 27. 
The section 28 terminates in a rearwardly extending sec 
tion 29 that extends in right-angular relation to the sec 
tion 28 and which terminates in an inwardly extending 
flange 30 that is disposed to be normal to the section 29. 
At the rear end of the plate 27 is a folded section 31 
that extends normal to the plate 27 and this in turn termi 
nates in an inwardly directed section 32 that is disposed 
in right-angular relation to the section 31. 
The side panel 26 is similarly formed and those por 

tions which correspond to sections of the side frame 
member 25 have similar reference characters applied 
thereto except that such reference characters have a prime 
mark as in FIG. 6 for example. 
An elongated, vertically oriented angle member 33, 

FIG. 6, has one flange 34 thereof spot welded or otherwise 
suitably secured to the exposed inner face of the section 
32 of the side panel 25, and the other flange 35 thereof . 
has the outwardly disposed face positioned slightly in 
wardly of the outer faces of the section 31. Another ver 
tically oriented angle member 33' has the flanges 34' and 
35' thereof connected and related to the sections 32' and 
31' as just described with reference to the flanges 34 and 
35 and the sections 32 and 3. 
A flat plate 36 has opposite edges thereof engaged 

with the exposed faces of the flanges 35 and 35' and this 
plate is releasably secured to these flanges by releasable 
snap fasteners of conventional form. As best shown in 
FIG. 5, the plate 36 affords the upper part of the rear 
wall of the stand. Another plate 37, FIG. 5, affords the 
lower part of the rear wall of the stand. Opposite edges 
of the plate 37 are engaged with the exposed faces of the 
flanges 35 and 35' in the manner described for plate 36. 
The forwardly disposed marginal portions of the side 

plates 27 and 27' and the sections 28 and 28, and the 
forwardly disposed portions of the sections 29 and 29, 
afford corner posts at the front of the panels 25 and 26, 
respectively. Similarly, the rear marginal portions of 
the plates 27 and 27, and sections 31, 31, 32 and 32, 
afford corner posts at the rear ends of each of the panels 
25 and 26. 
As best shown in FIGS. 4, 5 and 8, a channel member 

37 is located at the bottom right-hand side of the stand. 
The front end portion of the channel member 37 is dis 
posed between the section 29, and the adjacent end sur 
face thereof is engaged with the inner face of the sec 
tion 28. This forwardmost end of the channel member 
37 is spot welded or otherwise suitably secured to the 
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side plate 27 and the section 29. The rear end portion 
of the channel member 37 is disposed between, and is 
spot welded to, the side plate 27 and the section 32, and 
this end of the channel 37 is engaged with the inner face 
of the section 31. A similar channel 37' is similarly 
associated with the side panel 26. 

Beneath each of the end portions of the channels 37 
and 37, and therefore in alignment with each corner post 
afforded as aforesaid, a suitable foot member as 38 is 
provided. Each such foot member is desirably afforded 
by a casting and includes a bottom wall adapted to rest 
on the floor upon which the machine is to be disposed. 
As shown in FIG. 8, the upper wall of each foot member 

O 

as 38 is engaged with the downwardly disposed face of . 
the adjacent portion of a channel member as 37. 

Desirably, the lower edge of the front marginal por 
tion of the side plate as 27, the lower marginal portion 
of the section as 28, and the lower marginal portion of 
the section as 29 extends past the upper marginal portion 
of the upper part of the foot member as 38 to thereby 
afford a socket to orient the same in position. 

In order to secure each foot member 38 to the portion 
of the channel member 37 or 37 engaged thereby, a de 
pressed recess 39, FIG. 8, is formed in the bottom sec 
tion of the channel member as 37 and a nut as 40, com 
plemental to the configuration of the recesses, is disposed 
in the recess. A bolt as 41 extends through the lower 
wall of each foot member as 38 and is threaded into each 
nut as 40 to thereby secure each foot member as 38 to 
the stand of the machine. 
The side panel 25, FIG. 4, is reinforced by having a 

channel as 42 associated therewith substantially medially 
in the vertical extent of the side plate 27. As best shown 
in FIG. 7, the front marginal portion of the channel 42 
is disposed betwen the side plate 27 and the section 29 
and the adjacent end thereof engages the inner face of the 
front section 28. The flange 43, FIG. 8, of the channel 
42 is spot welded or otherwise suitably secured to the 
side plate 27. The rear end portion of the channel 42 
is disposed between the side plate 27 and the section 32 
and the adjacent end thereof engages the inner face of 
the section 31. A channel 42', similar to the channel 
42, is associated with the side panel 26 in the same man 
ner as that in which the panel 42 is associated with the 
side panel 25. 

In order to further reinforce the stand, suitable tie 
bars are extended between the inwardly disposed faces 
of the upwardly disposed flanges of the channel members 
37 and 37. As best shown in FIG. 8, a tapped opening 
44 is afforded in the adjacent end of a tie bar 45, FIGS. 
6 and 8. Abolt 46 is passed through an opening afforded 
in the inwardly disposed flange of the channel member 
37 and is threaded into the tapped opening 44 to thereby 
connect the tie bar 45 to the channel 37. The other end 
of the tie bar 45 is similarly connected to the inwardly 
disposed flange of the channel member 37. 
shown in FIG. 6, the tie bar 45 is disposed slightly in 
wardly of the post members afforded at the rear ends 
of the side walls 37 and 37. Another tie bar as 47, 
FIG. 6, extends between inwardly disposed flanges of the 
channel members 37 and 37' and the opposite ends of 
this tie bar are connected to these flanges in the same 
manner as that in which the tie bar 45 is connected 
thereto. 
As best shown in FIGS. 4, 5 and 6, a substantially V 

shaped reinforcing brace 48 is provided which, at the 
apex thereof, is secured to the tie bar 45 by a suitable 
bolt and nut structure substantially medially in the ex 
tent of such tie bar. The free ends of the brace 48 are 
respectively bolted or otherwise suitably secured to in 
wardly disposed flanges of the channels 42 and 42 as best 
shown in FIG. 4. 
The front wall of the stand of the machine is afforded 

by two panels 49 and 50. As best shown in FIGS. 5 and 
6, the lower panel 50 includes a substanially vertically 
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extending section 51 that terminates in a bottom section 
52 which extends rearwardly of the machine substan 
tially in normal relation to the section 51. Substantially 
U-shaped downwardly opening ears 53 are formed at 
spaced apart positions along the rear edge of the section 
52. The marginal portion of the section 52, intermediate 
and outwardly of the ears as 53 (see FIG. 6) is disposed 
beneath the tie bar 45 while the ears as 53 are disposed 
thereabove. In this way the lower panel 50 is detach 
ably connected to the tie bar 45. The side marginal por 
tions of the upwardly extending portion 51 of the lower 
panel 50 ore disposed outwardly of the flanges 30 and 30' 
and this section is secured to these flanges by suitable 
screws as shown in FIG. 4. 
The upper marginal portion of the section 51 of the 

panel 50 terminates in an inwardly directed flange 55, 
FIG. 5, and an inwardly directed flange 56 at the lower 
marginal portion of the upper panel 49 is rested on the 
flange 55. As best shown in FIG. 4A, two or more pins 
as 57 are secured to and extend downwardly from the 
flange 56 to fit into openings afforded in the flange 55 
to thereby retain the panel 49 against endwise move 
ment in the stand. The panel 49, like the section 51 of 
the panel 50, is disposed forwardly of the flanges 30 and 
30' and suitable snap fasteners as 58, FIG. 5, of con 
ventional design serve to connect the side marginal por 
tions of the panel 49 to these flanges. Knobs as 59, 
FIG. 1, are afforded in association with the snap fasteners 
as 58 to facilitate separation of the panel 49 from the 
flanges 30 and 30'. 
As best shown in FIG. 5, the flanges as 30 and 30' ex 

tend downwardly and somewhat inwardly so as to there 
by dispose the panels as 49 and 50 inwardly of the front 
of the stand to thereby in effect afford a knee-hole in the 
stand. 

Thus, it will be seen that a rigid stand is afforded for 
the machine and on which the main frame of the machine 
is mounted as will now be described. - 
The main frame of the machine is disposed above the 

stand and includes side plates 60 and 61, FIG. 4. Each 
of the side plates is connected to the stand in a similar 
manner. Thus, at each corner of the stand and at the 
upper end thereof a channel as 62 is provided as shown 
in FIG. 8, the downwardly extending flanges of which are 
respectively disposed inwardly of the related panel as 
27 and the related section as 32, and these flanges are 
spot welded to these adjacent members. An opening as 
63, FIGS. 6 and 8, is formed in the portion of the chan 
nel 62 extended between the flanges thereof. A vibration 
dampener is disposed in the opening 63 and includes an 
outer sleeve 64 having a flange 65 at the upper end there 
of that is adapted to rest on the upwardly disposed face 
of the intermediate portion of the channel 62. An inner 
sleeve 61 is disposed inwardly of the sleeve 64 and rubber 
or other resilient material is provided and secured in the 
area between the sleeves 64 and 66. 
A flange 67 is provided at the upper end of the sleeve 

66. A stud member is afforded which includes a cylin 
drical portion 68 that is disposed inwardly of the sleeve 
66 and this portion terminates in a hexagonally shaped 
section 69 that is adapted to rest on the flange 67. Out 
wardly of the portion 69 a reduced and externally 
threaded section 70 is afforded on the stud and extends 
through an opening in the flange 71 afforded at the lower 
end of the side panel 60. A nut 72 is threaded onto the 
threaded and reduced section 70 whereby the flange or 
ear 71 is securely clamped between this nut and the sec 
tion 69. ... - 

Each corner of each side plate 60 and 61 is connected 
to the related corner of the stand in the manner just de 
scribed. 
The upper ends of the side plates 60 and 61 are inter 

connected by a tie bar structure comprising a tubular 
member 73, FIG. 4, extended between the inwardly dis 
posed faces of the side plates 60 and 61. A rod 74 ex 
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tends through this tubular member and has threaded por 
tions at each end thereof onto which nuts as 75 are 
threaded to thereby effectively clamp the side plates 68 
and 61 against the ends of the tubular member 73. This 
tie bar arrangement affords the reinforcement for the 
upper portion of the main frame of the machine. An 
other tie bar structure 76, FIG. 4, similar to that just de 
scribed, extends between the side plates 60 and 6. 
slightly inwardly of the rear edges of these plates and 
also slightly above the connections thereof to the rear 
posts. 

Each side plate as 60 and 61 includes a downwardly 
depending flange as 60' and 61. As shown in FIGS. 5 
and 8, the flange 60' extends below the in-turned ears as 
71 and is of such extent that the end portions thereof 
terminate slightly inwardly of the inner faces of the 
corner posts. 
Another tie bar arrangement 77, FIGS. 4 and 5, simi 

lar to that described hereinabove, extends between the 
flanges 60' and 61 slightly inwardly of the forward 
edges thereof, and this serves to interconnect and rein 
force the lower portions of the main frame. 
A supporting member generally indicated at 78, FIG. 

4, the purpose of which will be explained hereinafter, is 
provided at the lower front end of the main frame of the 
machine. This support member 78 includes a vertically 
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4. 
pulley 99. The belt 101 is also passed about a flywheel 
pulley 82 secured to a shaft 03 located beneath the 
tie bar 76 as shown in FIG. 15. The shaft 03 is ro 
tatably supported by a pair of brackets 104 and 105 
which have openings provided adjacent the upper ends 
thereof through which the tie bar 76 is passed. A clamp 
bar 106, FIG. 15, is secured by screws or the like to 
the tie bar 76. The clamp bar 106 is formed with grooves 
108 adjacent opposite ends thereof, and the upper ends 
of the brackets 104 and 105 are embraced within these 
grooves, whereby the brackets i04 and 105 are firmly 

... held against displacement axially along the tie bar 76. 

extending flange 79 that is disposed in engagement with 
the lower portions of the forwardly disposed edges of 
the side plates 60 and 61. The section 80 of the support 
member 78 extends inwardly from the vertical section 
79 in normal relation thereto and, as explained herein 
above, the end portions of this section are secured to the 
ears as 7. The section 80 terminates in a downwardly 
and inwardly extending section 82 which, as best shown 
in FIGS. 1 and 5, extends adjacent to the flanges 30 and 
31 and affords a closure for the upper part of the front 
wall arrangement of the stand. 

Further reinforcement of the main frame is afforded 
by the carriage bar 83, FIG. 4, which extends between 
the side plates 60 and 6 near the forward edges thereof. 
Screws as 84, FIG. 5, are passed through the side plates 
60 and 6 into tapped openings into the adjacent ends of 
the carriage bar 83 to thereby interconnect the side plates 
and this bar, and hence afford a rigid support for the car 
riage of the machine as well be described hereinafter. 

Drive mechanisin 

The machine is driven by a motor M' that is mounted 
on a support plate 85, FIG. 5. The support plate 85 is 
supported at its forward end on the tie bar 47 as shown 
in FIG. 4. To this end, upwardly extending bolts 86 and 
87 are freely passed through openings in the tie bar 47 
and registered openings near the forward end of the Sup 
port plate 85. Springs 88 and 89 are disposed about the 
bolts 86 and 87 above the support plate 85 to have the 
lower ends thereof rested on the upper surface of the 
support plate 85. Washers as 90, FIG. 5, are disposed 
above the upper ends of the springs 88 and 89. Nuts 
as 92 are threaded on to the upper ends of the bolts 86 
and 87 to resepctively bear against the washers 90, and by 
properly positioning these nuts on these bolts the springs 
38 and 89 are placed under compression. Lock nuts as 
94 are disposed outwardiy of the nuts 92 to retain these 
nuts in adjusted position on the boits 85 and 87. 
An upwardly extending bolt 96, FIG. 5, is freely passed 

through an opening in the tie bar 45. A nut 97 is 
threaded on to the bolt 96 to be disposed below the rear 
edge of the support piate 85. Another nut 98 is threaded 
on to the exposed end of the bolt 95 above the plate 85. 
By varying the position of the nuts 97 and 98 on the bolt 
96, the vertical disposition of the motor M may be 
varied, this arrangement affording a belt tightening means 
for a belt driven by the motor M'. 

Thus, a pulley 99, FIG. 4, is mounted on the shaft 
100 of the motor M' and a belt 101 is passed about the 
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A spacer 110 extends between the brackets 104 and 
105 substantially medially in the extent thereof as shown 
in FIGS. 9 and 15, bolts as 11 being respectively passed 
through openings in the brackets 104 and 105 and be 
ing threaded into tapped openings in the ends of the tie 
bar 110 to thereby clamp together the brackets 104 and 
105. Circumferential positioning of the brackets 104 and 
105 about the tie bar 76 is effected by a positioning bar 
112, FIGS. 9 and 67, which as best shown in FIG. 67, 
has a reduced end portion that is passed through an 
opening in the tie bar 110. Washers 113 and 114, FIG. 
67, are disposed about the reduced end portion of the 
tie bar 12 and are respectively disposed on opposite 
sides of the bar 110. Nuts as 15 and 116 are fitted 
on to the threaded end portion of the tie bar 112, and 
by adjusting the position of the nuts 115 and 116 along 
the threaded end portion of the tie bar 12, the cir 
cumferential position of the brackets 104 and 105 about 
the tie bar 76 may be fixed. The adjustment afforded 
by the nuts 115 and 16 serves to tighten a drive chain 
to be explained presently. The positioning bar 112 ex 
tends forwardly in the machine and is permanently con 
nected to the tie bar 77. 
The flywheel shaft 103 extends into the housing of a 

gear reduction unit GR and has a wormwheel 117, FIG. 
68, mounted thereon interiorly of the housing of the 
gear reduction unit. This wormwheel 117 meshes with 
a wormwheel 8 in the gear reduction unit which is 
fast to a shaft 119 journalled in bearings afforded in 
the housing of the gear reduction unit GR. A universal 
joint 20 is associated with one end of the shaft 119 
and serves to impart power to a drive shaft 121 for 
the means which effect the embossing operations as will 
be described hereinafter. 
A sprocket 122, FIGS. 5 and 9, is fast to the fly 

wheel shaft 103 at the end thereof opposite that extended 
into the gear reduction unit GR. A chain 123 is passed 
about the sprocket 122 and also about a sprocket 124 
that is rotatably mounted on the main drive shaft 125. 
The heretofore described adjustment afforded by the nuts 
15 and 116 enables the chain 123 to be maintained taut 

in the passage thereof about the sprockets 122 and 124. 
The main drive shaft 125 is comprised of two sections 
125X and 125Y that are interconnected by a universal 
joint 30, FIG. 9. The end of the section 125X of the 
drive shaft 125 opposite that connected to the universal 
joint 130 is journalled in a bearing 126, FIG. 10, pro 
vided in the side plate 69. As best shown in FIG. 51, 
the section 125Y of the drive shaft 125 is journalled in 
bearings 131 and 132 respectively provided in the side 
plates 133 and 134 of the line spacing escapement mech 
anism that will be described hereinafter, the mounting 
of the side plates 133 and 134 in the main frame also 
being described hereinafter. 

Affixed to the section 125X of the drive shaft 125 
and medially inwardly of the side plate 60 is a sprocket 
135, FIGS. 9, 10 and 12. A clutch 135" is interposed 
between the sprockets 124 and 135 as best illustrated 
in FIG. 9A. Details of the clutch are illustrated in 
FIGS. 19 and 20. Thus (FIG. 19), a hub 136 is dis 
posed about the shaft section 125X and is affixed to the 
sprocket 135. Another hub 37 is disposed about the 
shaft Section 125X, and it is affixed to the sprocket 
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124. A retaining collar i38 is pinned to the shaft sec 
tion 125X in such position as to determine the position 
of the sprocket 124 axially along the shaft section 125X, 
and in such position as to normally dispose the adja 
cent ends of the hubs 136 and 137 slightly spaced one 
from the other. 
A coil spring 139 is tightly wrapped about the hub 

137, to which hub one end of said spring is affixed. The 
coil spring 139 also extends over the hub 136 and, un 
til the clutch is engaged, is spaced from the periphery of 
the hub. In order to prevent axial displacement of the 
spring 139 along the hubs 136 and 137, a disc 140 is 
provided which has a medial opening therein through 
which the hub 137 is freely passed, the marginal portion 
of the disc 140 adjacent such opening being engaged 
by adjacent spirals of the spring 39 as best shown in 
FIG. 19. The disc 140 is retained in this position by 
being mounted on studs as 141 which have one end affixed 
to the sprocket 124 and to the other ends of which the 
disc 140 is attached by screws or the like. 
A collar 42 is rotatably mounted on the hub 136 

to have one end thereof disposed adjacent to the sprocket 
135. A pocket 143 is formed in the collar 142 at the 
end thereof opposite that adjacent to the sprocket 135. 
One end portion of the spring 39 extends into this 
pocket, and this end of the spring 139 is extended into 
an opening 144 afforded in the bottom of the recess 43. 

Engagement of the clutch including the hubs 136 and 
137 and the spring 139 is effected by bringing a shoe 
145, FIG. 12, into engagement with the periphery of the 
collar 142. The shoe 145 is pivotally mounted at one 
end of a rocker 146 which is pivotally mounted as indi 
cated at 147, FIG. 12, on the inner face of the side plate 
60. The upper end of the shoe 145 is bifurcated and 
the adjacent end of the rocker 146 extends into this bi 
furcation, the shoe 145 being connected to the arm 146 
by a pin 148 about which the shoe is pivotal. The face 
of the shoe 145 that is to engage the periphery of the 
collar 142 is shaped to be complemental to this pe 
riphery wherefore, in view of the pivotal mounting of 
the shoe 145, effective inter-engagement therebetween 
may be realized when so desired. Pivotal movement of 
the shoe 145 about the pin 148 is limited by engagement 
of the bottom of the bifurcation of the lower edge of 
the adjacent portion of the rocker 146. 
A bracket 149, FIG. 12, is secured to the side plate 

60 inwardly thereof and includes a plate 150 having two 
spaced apart vertically aligned slots formed therein. 
Screws as 151 are passed through these slots and are 
secured in tapped openings in the mounting plate 152 
of a solenoid generally indicated by 153. By varying 
the position of the screws as 151 in the slots in the plate 
150 the vertical position of the solenoid 153 may be 
varied for a purpose to be explained presently. 
The plunger 154 of the solenoid 153 extends below 

the winding 155 of the solenoid and has a pin 156 se 
cured therein. One end of a spring 157 is attached to 
the pin 156 and the opposite end of this spring is re 
tained in an opening 158 in the end of the rocker 146 
opposite that at which the shoe 145 is mounted. 
The plate 150 has a flange i59 at the lower end 

thereof that extends into the path of travel of the plunger 
154 to thereby limit downward movement of the plunger 
when the coil 155 is de-energized. Upon energization 
of the coil 155, as will be explained hereinafter, the 
plunger 154 is moved upwardly thereby placing the 
spring 157 in tension and this is effective to yieldably 
urge the shoe 145 into engagement with the periphery 
of the clutch collar 142, when the shoe 145 is so en 
gaged with the periphery of the collar 142. The result 
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tion of the winding 155 of the solenoid 153 permits the 
plunger 54 to move into engagement with the flange 
159, and this retracts the shoe 45 from engagement 
with the collar 142, whereupon the spring 139 expands 
and moves out of engagement with the periphery of 
the hub 36 thereby interrupting rotation of the drive 
shaft 25. 

It will be recognized from what has been described 
above that the sprocket 135 is driven only when the 
clutch 135' is engaged. This sprocket is used as the 
Source for driving many of the operating mechanisms 
in the machine, and to this end a chain 160, FIGS. 9 
and 10, is trained around the driven sprocket 135 and 
an idler sprocket 161 adjacent thereto that is carried 
On a stub shaft 162 supported by the right hand side 
plate 60. 
From the idler sprocket 161, the chain 160 passes to 

a Sprocket 163 mounted upon a shaft assembly gen 
erally indicated by reference numeral 164 in FIG. 9. 
The shaft 164 is the main drive shaft for the character 
Selection mechanism of the embossing machine, and is 
mounted in a pair of bearings 165 and 166 as shown 
in greater detail in FIG. 53, the bearing 165 being sup 
ported by and inboard of the side plate 60 of the ma 
chine, and the bearing 166 being supported by a bracket 
67. 
From the sprocket 163, the chain 160 passes to a 

Sprocket 168 that comprises a part of the plate jaw 
drive of the embossing machine. Referring to FIGS. 
16 and 17, the sprocket i58 comprises the driving mem 
ber of an electrically actuated spring clutch generally 
designated by the reference numeral 169, the driven ele 
ment of the clutch being affixed to a shaft 170 that is 
mounted in suitable bearings 171 and 172. 
The bearing 171 is supported in a suitable bracket 

173 mounted on the side frame member 60 of the ma 
chine and the bearing 172 is mounted on the member 
60 itself. The end of the shaft 170 on the side of the 
frame member 60 opposite the sprocket 168 carries a 
disc with an eccentric 174 that is pivotally connected to 
a connecting link 75 which, as shown in FIG. 12 ex 
tends along the outer side of the plate 60. The link 
175 is held in engagement with the pin 174 by a suitable 
retaining clip 176. 
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ing braking effect on the collar 142 has the effect of 
causing the spring 139 to wind in the direction of its 
lead whereupon the same comes into clamping engage 
ment with the periphery of the hub 136, whereupon the 
main drive shaft 125 is set in rotation. De-energiza 

The end of the link 175 opposite the eccentric 174 
is connected to a link 177, FIGS. 10 and 12, that is 
secured to a shaft 178, FIG. 10, which extends across 
the front of the machine. The position of the shaft 178 
in relation to the operating mechanisms of the machine 
is best shown in FIGS. 11 and 14, and the plate jaw drive 
is described in greater detail hereinafter in connection 
with these figures. 
The essential components and operation of clutch 169 

will now be described, and what is set forth in this con 
nection is generally applicable to many of the clutches 
to be referred to hereinafter. 
The operation and construction of the clutch 169 and 

those like it are as follows. The input to the clutch 
169 is the sprocket 168 which is retained in a predeter 
mined axial position on normally stationary shaft 170 
by means including a C-washer 169C. The sprocket 
168 includes a boss 168B that is formed with a notch 
168N in which is disposed the complemental dog of a 
drive collar 169DC which is concentrically mounted about 
shaft 170. The drive collar will, therefore, rotate with 
the sprocket 168. Also arranged in concentric relation 
to shaft 170 is a stop collar 169SC which is secured at 
a predetermined axial position on shaft 170 by a pin 
170P. 
The stop collar is provided with an enlarged annular 

flange or disc 169F, and this flange is provided in the 
periphery thereof with an arcuate notch 169N, FIG. 17. 
There is but a single notch 169N for the clutch 169 which 
is one-revolution (360) clutch, but if the particular 
clutch need be a one-half revolution clutch (180') then 



3,253,691 
17 

two notches as 169N and 169N2, FIG. 18, will be pro 
vided. This should be borne in mind in connection 
with the clutches hereinafter described. The bracket 
73 serves as a support for a holding detent in the form 
of a roller 173R which is adapted to seat in the notch 
169N (and also in the notch 169N2 if a second notch 
is provided). The roller 173R is biased to a notch en 
gaging position by a pair of leaf springs 173L which 
bear against the axle of the roller 173R, FIG. 17. 
The sprocket 168 and the drive collar 169EDC will 

rotate continuously so long as the chain drive 60 is oper 
ative. However, until the clutch 169 is engaged, the 
stop collar 69SC and the shaft 176 remain stationary. 
A clutch sleeve 69SL is disposed concentrically about 

the drive collar 169DC and the stop collar 69SC, and an 
adjusting collar 169AC is disposed between one end of 
the clutch sleeve and the adjacent face of the fange 
169F. The adjusting collar is secured to the stop collar. 
A coil spring 69CS is disposed within the clutch sleeve, 

and one end E of this spring is disposed in a notch. In 
the adjusting coilar. The other end E2 of this spring is 
disposed in a notch in the ciutch sleeve. 
The outer periphery of the clutch sleeve is formed 

with at least one elongated slot or notch EN. There will 
be one such notch if the clutch is of the one-revolution 
type. There will be a second such notch removed 180 
from the first notch EN if the clutch is of the one-half 
revolution type. in any event, the notch in the outer 
periphery of the clutch sleeve is normally engaged, and 
the sleeve thereby held, by a spring biased armature plate 
159PL that is under control of an electro-magnetic coil 
169EM, the parts being related as shown in FIG. 17. 
Thus, the plate 169PL is pivoted intermediate its ends, 
and at the end opposite end in the notch EN, a spring 
69S, FIG. 18, acts to normally dispose the armature so 

that its free end is in the notch EN of the clutch sleeve. 
So long as the armature is thus in a holding state with 

respect to the clutch sleeve, the spring 169S is held in 
an unwound state. 

However, when the electro-magnetic coil associated 
with the armature 169PL is energized, the armature is 
lifted out of the notch EN. This permits the spring 69S 
to wind up, and it should be noted that this winding ac 
tion occurs in the direction of rotation of the Sprocket 
168. As the spring winds, it wraps tightly about the 
drive collar 169DC which is rotating if the sprocket 168 
is rotating. Accordingly, a drive is transmitted from 
the drive collar to the stop collar, and since the latter 
is pinned to the shaft 170, rotation is imparted to the 
shaft 79. 

Shortly after the engagement of the clutch 169, the 
electromagnetic coil 169EM is de-energized so that the 
armature is again in position to engage the notch as EN 
in the clutch sleeve 169SL to disengage the clutch by un 
winding the spring. The extent of rotation imparted to 
the shaft 178 will depend upon whether there is one notch 
as EN or a second notch. Overriding of the clutch is 
prevented by the roller 173R eventually being disposed in 
the related notch as 69N or 69N2. It should be noted 
that when the free end of the armature strikes the notch 
in the clutch sleeve at the end of a cycle of rotation, 
the armature 169PL will then be effective to rotate the 
clutch sleeve in a spring unwinding direction, where 
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upon frictional contact between the spring 69S and the 
stop collar 69SC is disrupted. 
As shown in Flg.S. 9 and 12, the next member en 

gaged by the chain 160 is an idler sprocket 179, which is 
rotatably mounted upon a stud 188, FIG. 10, affixed to 
the side piate 60. From the idler 79 the chain extends 
into engagement with a sprocket 181 which comprises 
a part of the drive for the line space return mechanism 
of the machine. As shown in FIGS. 12 and 13, the 
sprocket 18i comprises a driving element of an electrically 
actuated clutch 382 comprising an actuating arm 184. 
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drive clutch described hereinabove in connection with 
FIG. 9A, and therefore no detailed description of the 
clutch 32 need be included herein. The output member 
of the clutch 182 comprises a gear 185. All of the operat 
ing elements of the clutch 182 are supported upon a stud 
i82S that is affixed to the frame member 68 of the ma 
chine. 
A gear 185 is disposed in meshing engagement with 

a spur gear i86 that is affixed to a shaft 87 (see FIGS. 
9 and 13). Shaft 187 extends across a major portion of 
the rear of the embossing machine as indicated in FIGS. 
9, 11 and 15. One end of the shaft 187 is mounted in a 
suitable bearing 88, FIG. 15, supported in the side frame 
member. 60 of the machine. A pinion 89, FIG. 13, is 
mounted near this end of the shaft 187 in drive engage 
ment with a rack 96 which extends to the front of the 
machine as shown in FGS. 9 and 11. The rack 190 is 
held in engagement with the pinion gear 39 by an idler 
roller 91 that is rotatably mounted upon a stud 192 af 
fixed to the frame member 60 (see FIGS. 9 and 13). 
Provision may be made for removably mounting the cen 
tral portion of the shaft 187 in the machine, comprising 
a pair of conectorns 193 and 94, as shown in FIG. 15. 
Any suitable connection arrangement may be employed 
for this purpose. - 
As shown particularly in FIG. 9, a second pinion 195, 

which is essentially identical to the pinion 189, is mount 
ed on the shaft 87 near the opposite end of the shaft 
from the first pinion 189. The pinion 95 engages a 
rack member 196 that is held in engagement with the 
pinion by a roller 197, FiG. 9. The position of the rack 
member 96 and the roller 197 relative to the other op 
erating mechanisms of the machine is best illustrated in 
FIG. 11. The rack member 196 is carried by a frame 
member 70; which comprises a part of the main frame 
for the punch and die rams and the punch and die matrices 
of the embossing machine as described in detail here 
inafter. 
The shaft 187 extends beyond the pinion gear 195, this 

end of the shaft being journalled in suitable bearings 193 
and 99 mounted in the frame members 133 and 134 re 
spectively as shown in FIG. 51. This portion of the shaft 
187 has mounted thereon one or more ratchet wheels for 
controlling the distance between embossed lines produced 
by the embossing machine. In FIGS. 9 and 51, four 
ratchet wheels 200, 201, 202 and 203 are shown mount 
ed on the shaft 87, but a greater or lesser number of 
ratchet wheels could be employed depending upon the 
number of different line space distances to be provided in 
operation of the machine. 

From the sprocket 181, the chain 60 extends into en 
gagement with a sprocket 204, FIGS. 9 and 12. As best 
shown in FG. 21, the hub of the sprocket 204 comprises 
one element of a conventional spring-type overload clutch 
205, the driven member of the clutch being identified by 
the reference numeral 206. The hub of the sprocket 204 
is rotatably mounted on a shaft 207, the driven member 
206 of the clutch being secured to the shaft 297 for ro 
tation there with by suitable means such as a pin 208. 
One end of the shaft 207 is mounted in a suitable 

bearing 209 that is supported in the side frame 60 of the 
machine (FIGS. 12 and 21). The other end of the shaft 
267 is Supported in a suitable bearing mounted in a hous 
ing 211 Suspended from the carriage bar 83. A worm 
2:2 is mounted on the shaft 207 (FIGS. 9 and 21) in en 
gagement with worm gear 213 mounted in the housing 
211. A gear 213 is mounted upon a shaft 214 suitably 
Supported in the housing 211, the shaft 214 comprising 
the main input shaft or drive shaft for the plate feed of 
the machine. m 

There are two additional drive shafts which are driven 
by the chain 160. The first of these is a shaft 215, FIG. 
9, which is supported in a suitable bearing 216 in the 
side plate 60 as shown in FIG. 12, and which carries a 
Sprocket 217 that is engaged by the chain 160. The 

The clutch 182 may be essentially similar to the main 75 other shaft, 218, is also mounted in a suitable bearing 
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219, FIG. 10, in the frame member 60, and carries a 
sprocket 220 that is engaged by the chain. 
The shaft 215 is an output shaft utilized to drive a 

tape reader or other data input device in synchronism 
with operation of the embossing machine. Similarly, the 
shaft 218 is a drive shaft for a keyboard control unit that 
may be employed to operate the machine. As shown in 
FIG. 9, shaft 218 extends across and parallel to the front 
portion of the machine, and has a bevel gear 22, mounted 
on one end thereof that is in mesh with a bevel gear 
222 mounted upon a relatively short shaft 223 that ex 
tends normal to shaft 218. It is the shaft 223 which 
provides the driving connection to the keyboard. 
A drive sprocket 226 is mounted on the left-hand end 

of the main drive shaft 125, as seen in FIG. 9, being 
located immediately adjacent the left-hand frame mem 
ber 134, FIG. 51. The sprocket 226 is used to drive a 
chain 225, FIG. 51, which affords a means for driving 
or actuating the line space escapement pawls, the car 
riage return and plate discharge mechanisms of the ma 
chine, and the character escapement mechanism. Thus, 
the chain 225 extends from the drive sprocket 226 into 
engagement with an idler sprocket 227, FIG. 50, that is 
mounted on a stud 228 carried on a lever 229 that is 
pivotally mounted on a stud 230 affixed to the frame 
member 134. A spring 231 is connected from the lever 
229 to the frame member and biases the sprocket 227 
upwardly as seen in FIG. 50. 
From the idler 227 the chain 225 extends into engage 

ment with a sprocket 232. The sprocket 232 is connected 
in driving relation to the driving member of an elec 
trically actuated clutch 233, FIG. 51, that connects the 
sprocket to a shaft 234. The shaft 234 is the main drive 
shaft controlling operation of the line escapement pawls 
240, 241, 242 and 243 which cooperate with the ratchets 
200, 201, 202 and 203 respectively, to control line spac 
ing movement in operation of the embossing machine. 
From the sprocket 232 the chain 225 extends into en 

gagement with an idler 236, FIG. 51. The idler 236 is 
rotatably mounted on a stud 237 which is supported upon 
the frame member 134. From the idler sprocket 236, 
the chain 225 extends into engagement with a sprocket 
238 to afford a drive for the carriage return and plate 
discharge mechanisms of the machine. 
With reference to FIGS. 45 and 46, it will be noted 

that the sprocket 238 is mounted on a shaft 239. One 
end of the shaft 239 is mounted in a suitable bearing 

O 

20 
The shaft 254 extends through a suitable bearing 

mounted in the frame member 134, the other end of the 
shaft being supported in a bearing mounted in the closely 
adjacent frame member 133. A cam 259 is mounted on 
the shaft 254 as shown in FIG. 9, being engaged by a 
cam follower arm 260 which comprises a part of the 
character escapement mechanism of the embossing ma 
chine. 

Character selection mechanism 

The character selection mechanism is illustrated in 
detail in FIGS. 54 to 64. As noted hereinabove, and 
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244 that is supported in the frame member 134. The 
other end of the shaft 239 is mounted in a suitable bear 
ing assembly 245, FIG. 46, that is supported in the frame 
of a carriage return and plate discharge drive unit 246, 
the drive unit 246 being supported by the frame member 
61 of the machine. 
A worm 247 is mounted on the shaft 239 and engages 

a worm gear 248 that is connected to the driving mem 
bers of two electrically actuated clutches 249 and 250, 
these clutches being under control of respective solenoids 
or electro-magnetic devices 249S and 250S. The clutches 
249 and 250 may be essentially similar in construction to 
the electrically actuated clutch 169 described herein 
above, and are utilized to control operation of the plate 
discharge and carriage return mechanisms of the machine. 
From the sprocket 238, FIG. 50, the chain 225 ex 

tends into engagement with an additional sprocket 251. 
The sprocket 25i is mechanically connected to the driv 
ing member 252 of an electrically actuated clutch 253, 
FIG. 52, the drive element of the clutch being affixed to 
a shaft 254 to rotate the shaft when the clutch is engaged. 
The clutch 253 is essentially similar to the clutch 69 
described hereinabove, and includes an operating coil 
255 and an actuating arm 256. The coil 255 and 
other elements of the clutch are supported on a suitable 
mounting plate 257 which, in turn, is supported by a pair 
of spacer members 258 extending outwardly from the 
frame member 134. 
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particularly in connection with FIG. 9, the drive shaft 
164 for the character selection mechanism is supported 
in the bearings 165 and 166, the bearing 165 being 
mounted in the side frame member 60 of the machine and 
the bearing 166 being mounted in the bracket 167, FIG. 
53. The bracket 167 is supported from a horizontal 
frame member 501 by suitable means such as a pair of 
rods 502. The frame member 501 is a part of a mov 
able frame 700 that moves forwardly and rearwardly of 
the machine for line spacing, as will be described in 
detail hereinafter. 

Because the movement of the frame 700 changes the 
effective length of the shaft 164, it is necessary to pro 
vide a means for completing a drive connection through 
the shaft that will compensate for such changes in length. 
To this end, the shaft 164 is constructed in two sections 
64R and 164L, these being the right-hand and left-hand 

Sections of the shaft, respectively, as seen in FIG. 53. 
The right-hand end of the shaft 164R terminates in a 
ball member 503 located in a suitable socket in the hub 
504 of the sprocket 163. A pin 505 extends through 
the ball element 503 and into suitable apertures in the 
hub 504 so that the ball 503 is constrained to rotate with 
rotation of the hub, thereby imparting rotational move 
ment to the shaft segment 164R. A similar mounting 
arrangement is used to connect the left-hand section 164L 
of the shaft 164 to an extension portion 164E of the 
shaft 64. 
A pair of washers 506R and 506L are mounted in fixed 

positions on the shaft segments 164R and 164L respec 
tively. A sleeve 507 extends between the two shaft sec 
tions and is provided with suitable apertures, such as the 
apertures 508, for engaging a pair of pins 509L and 509R 
that are affixed to the shaft segments 164L and 164R re 
spectively. 

It is thus seen that the sleeve 509L affords a driving 
connection, for rotational movement, between the two 
shaft segments 164L and 164R. A pair of springs 511L 
and 511R are mounted on the shaft segments 164L and 
164R in engagement with the sleeve 507 and with the 
Washers 506L and 506R respectively. These springs bias 
the shaft sections 164L and 164R away from each other, 
maintaining the two ball elements at the ends of the shaft 
Sections in seated relation in their respective sockets. 
A mitre gear 512 is mounted on the extension portion 

164E of the shaft assembly 164 and is in meshing engage 
ment with a second mitre gear 513 that is mounted upon 
the extreme lower end of a shaft section 514 that forms a 
part of a vertical shaft assembly 515. The shaft assem 
bly 515 extends upwardly and terminates in a connection 
to the driving member 516 of an electrically actuated 
clutch 517 which operates in the manner of the clutch 169 
above described. The shaft assembly 515 includes, in the 
medial portion thereof, a safety device comprising a con 
ventional spring-actuated overload clutch 518. Asprocket 
519 is mounted on the driven element of the overload 
clutch 518 and is utilized to actuate a plurality of charac 
ter Selection means as described in detail hereinafter. The 
driven element of the clutch 517 is affixed to a further ver 
tical shaft. 521 which extends downwardly from a frame 
member 522 that forms a part of the movable frame as 
sembly 700 hereinafter described. The clutch 517 is sus 
pended from the frame inember 522 by suitable means 
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such as a hanger post 523 and a mounting bracket 524. 
The clutch 57 is essentially similar in construction to the 
electrically actuated clutch iss described above, and no 
detailed description of the clutch structure is necessary. 
Four cams 525,526, 527 and 528, FIG. 53, are mounted 

on the shaft 52 for rotation therewith and these cans are 
utilized to control operation of four switches 53, 532, 
533 and 534 respectively. The switch 531 is utilized to 
actuate the character spacing mechanism of the machine 
and the switch 532 controls a clutch that, in turn, controls 
actuation of the operating shaft for the punch and die 
rams, as described in detail below. The switches 533 
and 534 are utilized for auxiliary purposes as, for exam 
ple, in the control of a data input device such as a tape 
reader, as set forth in detail hereinafter. 
The character reproducing machine of the invention in 

cludes a punch and die matrix 536, FIG. 55, associated 
with a punch and die head or holder 537. The head 537 
is supported by means of a linkage which includes a first 
link 538 that is pivotally mounted at one end on the 
holder 537, the link 538 in turn being pivotally connected 
at its other end to a second link 539. The link 539 is 
pivotally mounted upon an extension member 541 that 
forms a part of the frame member 70i. The frame 
member 701 and a second frame member 702 comprise 
the C-frame or embossing head 700 for the punch and die 
actuating rams of the embossing machine, as described 
hereinafter. It should be noted that the levers 533, 539 
are of rugged construction and afford a linkage capable 
of supporting the entire punch and die matrix 536. The 
linkage 538-539 permits omnidirectional movement of 
the matrix 536 parallel to the movable frame assembly 
700 and parallel to a plate P mounted on the carriage C. 
The character selection mechanism of the present in 

vention entails resolution of the position of the matrix 
536 in accordance with rectilinear coordinates but with 
out restricting the matrix to direct movement along the 
coordinate axes where displacement with reference to 
both axes is required to position a selected type character 
for embossure. It is for this reason that the linkage em 
ployed is one which allows onnidirectional movement of 
the matrix in a plane parallel to the plate P. The two 
coordinate axes of the matrix 536 are identified in FIG. 
55 as the X axis and the Y axis, the intersection thereof 
coinciding with the location of the punch and die rams 
that are to be operative to produce an embossure. 

FIG. 56 illustrates a selector mechanism 542 that is 
utilized to control movements of the matrix 536 along the 
X axis of FIG. 55. The selector means 542 comprises 
four individually actuatable selector devices 551, 552, 
554 and 558. In FIG. 56 the selector device 558 is shown 
in complete sectional detail, and the remaining selector 
devices are essentially similar in construction except that 
each provides for movement of the type matrix along the 
X axis through a different displacement distance as de 
scribed more fully hereinafter. 
The selector device 558 includes a displacement mem 

ber 543 that is of inverted generally cup-shaped config 
uration, having an eccentric crank pin 544 projecting up 
wardly thereof. The displacement member 543 further is 
provided with an annular flange 545, the flange 545 being 
approximately as thick as the frame member 522 and 
being disposed in alignment with this frame member so 
that the upper surface of the displacement member 543 
coincides with the plane of the upper surface of the frame 
member 522. 
The eccentric pin 544 is engaged by a cross head 547. 

The cross head 547, in turn, is disposed in an aperture 
548 in a follower plate or slide 549 that is supported 
upon the upper surface of the frame member 522. Thus, 
the members 547 and 549 and the pin 544 on the displace 
ment member 543 afford a Scotch yoke. The slide 549 
is connected to the punch and die matrix 536 by a mech 
anism described in detail hereinafter. 
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The selector device 558 further includes a vertical shaft 

member 550 terminating, at its upper end, in a ball ele 
ment 553 that is disposed within the cup-shaped displace 
ment member 543. A pin 555 extends through the ball 
553 and is engaged in suitable apertures in the walls of 
the cup-shaped displacement member 543 so that the dis 
placement member is constrained to rotate in response to 
rotation of the shaft 550. 
The lower end of the shaft 550 terminates in a ball 

element 556 that is disposed in a socket in a slotted hub 
557 mounted upon the upper end of a downwardly ex 
tending shaft member 559. A pin 560 extends through 
the hub 557 and the ball element 556 to afford a rota 
tional driving connection between the hub and ball ele 
ments. It is thus seen that both ends of the shaft 550 are 
provided with modified ball and socket joints which per 
mit angular displacement of the shaft but provide for 
driving connections through the shaft 550 from the shaft 
559 to the displacement member 543. 
The lower shaft 559 of the selector device 558 is jour 

nalled in a pair of bearings 561 and 562. The bearing 561. 
is mounted in the frame member 50, and the bearing 
562 is mounted in a frame member 563 that is supported 
from the frame member 501 by suitable means such as 
a plurality of hangers 564. At the lower end of the 
shaft 559, three cams 565, 566 and 567 are mounted on 
the shaft for rotation therewith. These cams are em 
ployed to actuate control and safety switches which con 
trol actuation of the selector device 558 in accordance 
with and in conjunction with data input signals as de 
scribed in complete detail hereinafter. 

Rotation of the shaft 559 is effected through a clutch 
generally indicated by the reference numeral 568. The 
clutch 568 may be essentially similar in construction to 
the half-revolution form of the clutch 169 described in 
detail hereinabove, and includes a pair of associated driv 
ing members 569 and 578 and a driven member 571. The 
driven member 571 is secured to the shaft 559 by suit 
able means such as the pin 572. The driving member 
569 of the clutch 568 comprises a sprocket that is engaged 
by a drive chain as described hereinafter. 
As noted hereinabove, the selector devices 55,552 and 

554 are essentially similar in construction to the device 
558. Thus, the selector device 55 includes an upper shaft 
573 that is connected at one end by a modified ball and 
Socket joint to a displacement member 574 similar to 
member 543. The other end of the shaft 573 is connected 
to a hub 575 on a lower shaft 576. The eccentric crank 
pin on the displacement member 574 is indicated by the 
reference numeral 577. The displacement member 574 
is supported upon a fixed plate 578 that engages the under 
side of the fiange on the related displacement member, the 
flange being rotated within a relatively large opening in 
an adjustable fixed plate 579 that is mounted immediately 
above the plate 578. The drive sprocket for this par 
ticular selector device is identified with the reference 
numeral 588, and this sprocket 586 comprises the driv 
ing member of an electrically actuated clutch 581. 
The selector device 552 likewise includes an upper shaft 

583. The upper end of the shaft 583 is connected by a 
modified ball and socket joint to a cup-shaped displace 
ment member 584. The flange on the displacement mem-. 
ber 584, which is similar in configuration to the member 
543 of selector device 558, is disposed in an aperture 
in a plate or slide member 585 that is supported upon the 
upper surface of the fixed plate 579. The fit between 
the flange of the displacement member 584 and the plate 
585 is a relatively close one, so that lateral movement of 
the slide 585 results in corresponding lateral movement 
of the displacement member 584. The slide 585 is also 
connected to the displacement member 584 in a Scotch 
yoke in which the driving element is the crank pin 577, 
this crank pin being engaged in block 586 corresponding 
in construction to the block 547. The lower end of the 

75 shaft 583 is connected by a modified ball and socket joint 
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to a hub 588 mounted on the upper end of a shaft 589. 
As in the previously described selector devices, the drive 
arrangement for the selector device 552 includes a clutch 
591 having, as a driving element, a sprocket 590. 
The remaining selector device 554 includes an upper 

shaft 593 connected at its upper end by a modified uni 
versal joint to a displacement member 594 including an 
eccentric crank pin 595. The lower part of the displace 
ment member 594 extends through suitable apertures in 
the fixed frame members 578 and 579 and in the slide 
member 585 that are large enough so that these members 
do not engage the displacement member 594 and hence 
do not interfere with either lateral or rotational move 
ment thereof. The flange on the displacement member 
594, however, is engaged by a slide member 596 that is 
supported upon the upper surface of a slide member 597 
which, in turn, is supported upon the cross slide 585. 
The cross slide 597 comprises, with the crank pin 598 of 
the displacement member 584 and the block 599, a 
Scotch yoke similar to those described hereinabove. The 
pin 595, on the other hand, is engaged in a block 600 that 
is located in a suitable transverse aperture in the slide 
596 to afford a further Scotch yoke connection. Further 
more, the slide 596 engages the sides of the displacement 
member 543 of the selector device 558, so that this dis 
placement member is constrained to move in response to 
sliding movement of the member 596. 
The lower end of the shaft 593 terminates in a modified 

universal joint that connects this shaft to a hub 601 on 
the upper end of a vertical shaft 602. The drive arrange 
ment for the selector 554 is essentially similar to that of 
the previously described selector device and includes an 
electrically actuated clutch 603. As before, the driving 
member of the clutch comprises a sprocket 604. 
FIG. 57 illustrates in greater detail the upper end of 

each of the two selector devices 551 and 552 and affords a 
somewhat better showing of the relationship of the dis 
placement members of these two selector devices to the 
sliding plates with which they cooperate in the selector 
means 542. Thus, it is seen in FIG. 57 that the flange 
on the displacement member 574 provides a close fit with 
the receiving aperture for the flange in the adjustable fixed 
plate 579. The plate 579 does not move during opera 
tion of the selector means 542. Consequently, the dis 
placement member 574 remains in fixed position except 
for its rotational movement and the resulting translational 
movement of the eccentric crank pin 577. The pin 577, 
on the other hand, is effective to move the cross slide 
585 to the left or to the right, as seen in FIG. 57, in a 
direction parallel to the X axis of the punch and die 
matrix 536, FIG. 55. That is, rotation of the displace 
ment member 574 moves the pin 577 along an arcuate 
path, and this arcuate movement of the pin 577 is trans 
lated into linear movement of the cross slide 585 through 
the Scotch yoke connection afforded by the block 586. 
As described in greater detail hereinafter, only the two 
extreme right and left positions of the eccentric 577 and 
the cross slide 585 are utilized in character selection. 
The aperture in the cross slide 585 which engages the 

flange on the displacement member 584 affords a close fit 
with the flange so that the displacement member 584 
moves to the right and to the left in response to displace 
ment of the slide 585 and in direct proportion to the dis 
placement of the slide. Furthermore, the Scotch yoke 
connection between the eccentric pin 598 and the next 
slide 597 in the series causes the slide 597 to move in 
a direction parallel to the X axis in response to rotation 
of the displacement member 584. 

It is thus seen that the slide 597 can be moved in re 
sponse to rotation of the displacement member 584 be 
tween two extreme positions; it is also moved in response 
to rotational movement of the displacement member 574 
because the latter rotational movement is translated into 
linear movement of the slide 585 which in turn shifts the 
displacement member 584 by corresponding amounts and 

24 
this movement is reproduced by the slide. 597 due to its 
connection to the displacement member 584. This se 
quence is repeated through the series of slides in the selec 
tor means 542 with the result that the ultimate top slide 
member 549 of the series is positioned in accordance with 
the sum of the positional movements of the four selec 
tor devices. Utilization of this or equivalent mechanisms 
is an important feature of the present invention, since it 
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makes it possible to reduce the time required for char 
acter selection by a substantial amount as compared with 
Selecting devices which must return to a home position in 
each selection cycle. 

FIG. 58 illustrates a selector mechanism 695 that is es 
Sentially similar to the selector mechanism 542 of FIG. 56 
but controls movement of the punch and die matrix 536 
along the Y axis of FIG. 55. The selector means 605 
includes three individual selector devices 611, 612 and 
614 that are substantially similar to the selector devices 
described in connection with FIG. 56. Thus, as il 
lustrated in F.G. 58, the selector device or element 6 
includes an upper shaft 606 that is connected at its upper 
end by a modified ball and socket joint to a displacement 
member 607 that extends through a fixed frame plate 608 
and an adjustable plate 609. The displacement member 
607, like those previously described, is provided with an 
eccentric pin which engages in a Scotch yoke connection 
in a first cross slide member 610. 
The lower portion of the selector device 6A1 includes a 

shaft 613 that is connected to the upper shaft 606 by a 
modified ball and socket joint, the drive means for the 
shaft 613 including a sprocket 615 that may be selectively 
coupled in driving relation to the shaft by means of an 
electrically actuated clutch 66 of the type hereinabove 
described. 
The selector device 612 includes a displacement mem 

ber 67 having a flange that is engaged by the cross slide 
610 and an eccentric pin engaged in a Scotch yoke con 
nection with a further slide member 618 that is disposed 
on top of the slide 610. The displacement member 617 
is connected to an upper shaft 619 which in turn is con 
nected to a lower shaft 620 that may be rotatably driven, 
through a clutch 621, from a sprocket 622. 
The third selector device 614 includes a displacement 

member 623, the lower portion of which is disposed in 
close fitting engagement in an aperture in the slide 618. 
The flange portion of the displacement member 623 pro 
jects into a relatively large aperture in the frame plate 
522, and the eccentric pin on this displacement member 
is incorporated in a Scotch yoke connection with a fur 
ther cross slide 624. An upper shaft 625 is included in 
the selector 614, being connected to the displacement 
member 623 by a suitable ball-pin joint, a similar joint 
affording a connection from the shaft 625, at its lower 
end, to a fixed vertical shaft 626. The drive arrangement 
for the shaft 626 is the same as in the previously described 
Selectors and includes a drive sprocket 627 which may be 
connected in mechanical driving relation to the shaft 626 
to an electrically actuated spring clutch 628. 
The two top or ultimate slides 549 and 624 of the selec 

tor devices 542 and 605 are connected to the matrix 
holder 537 for the character element matrix 536 by a 
mechanism which is best illustrated in FIG. 55. As 
shown therein, the end of the plate 549 nearest the matrix 
536 is connected to a juxtaposed plate 629 by means com 
prising a pair of rollers 630 that are mounted on the left 
hand end of the plate 549 as viewed in FIG. 55 and en 
gage a downwardly extending flange 631 on the plate 629. 
The opposite side of the flange 631 is engaged by a pair 
of cylindrical rollers 632 which in turn bear upon three 
solid rollers 633. The rollers 632 and 633 are mounted 
in a bifurcated mounting block 634 that is secured to the 
plate 549 by suitable means such as the two screws 635. 
With this connection, the flange portion 631 of the plate 
629 can move between rollers 630 and 632 in a direc 
tion parallel to the Y axis of the matrix but is held in 
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fixed position, relative to the plate 549, with respect to 
movement along the X axis. 
A similar mounting arrangement comprising the rollers 

636 and a roller assembly 637 affords a connection be 
tween a dependent flange 638 on the plate 529 and the up 
per slide member 624 of the Y-axis selector mechanism 
605. Accordingly, it is seen that the plate 629 is free to 
move parallel to the X axis without interference from the 
connection to the top slide 624, but that movements of 
the plate along the Y axis are determined by positioning 
of the plate 624. 
The upper edge of the side 549, as seen in FIG. 55, is 

provided with a plurality of serrations or notches 639. 
A similarly notched or serrated locating element 640 is 
mounted upon a spring arm 656 affixed to an angularly 
adjustable mounting block 65; supported on the frame 
member 522. A ram 64 is mounted upon the frame 
member 522 for axial sliding movement through a lim 
ited distance, movement of the ran being guided by en 
gagement with a pair of guide studs 641. In the pre 
ferred construction, illustrated in FIG. 55, the ram 64 
is formed with an arcuate section 642 to provide a very 
limited amount of resilience in the slide member with 
respect to axial thrust. A cam follower roller 643 is 
mounted on one end of the slide member 641 and is dis 
posed in engagement with a cam 644 that is mounted 
on the shaft 521 for rotation therewith. 

Similarly, detent or guide notches 645 are formed in 
one edge of the side member 624 in position to be en 
gaged by a notched locating member 646 mounted upon a 
spring arm 652. A ram member 647 is mounted on plate 
522 for sliding movement parallel to the X axis, being 
guided by engagement with two guide studs 647. The 
rain 647 carries a cam follower 648 that engages a second 
cam 649 mounted upon the shaft 521. The two cams 
644 and 649 are essentially similar to each other but are 
displaced 90 with respect to each other to actuate the two 
slide members 64 and 547 simultaneously. 

in order to afford a means for driving each of the indi 
vidual Selector devices described hereinabove, the selector 
mechanism is provided with a drive chain 654, FIGS. 62 
and 63. As shown in F.G. 63, the chain 654 engages 
the sprocket 59 on the main vertical drive shaft assen 
bly 55 of the character section mechanism. The chain 
654 also engages each of the selector device drive sprock 
ets 559, 576, 589, 692, 6:5, 622 and 627. In addition, 
the chain 654 is engaged by an idler sprocket 655 that is 
mounted on a stud 656 affixed to the frame plate 501, FIG. 
62. Thus, since the shaft assembly 515 rotates continu 
ously, due to the driving connection to the sprocket 163 
described in detail hereinabove in connection with FIGS. 
53 and 54, each of the drive sprockets for the individual 
selector devices is continuously rotated. On the other 
hand, this rotation is not imparted to the selector devices 
themselves, and specifically the displacement members of 
these selector devices, except when the electrically actu 
ated clutch of a given selector device is energized. This 
arrangement makes it possible to actuate all of the selector 
devices simultaneously or to actuate any selected number 
of selector devices, in any combination, in simultaneous 
manner. This flexible mode of operation of the selector 
devices is of Substantial importance in achieving the de 
sired mode of operation described hereinafter in connec 
tion with the explanatory diagram of FIG. 64. 
As noted hereinabove in the description of the selector 

device 55S, FIG. 56, there are three cams 565-567 mount 
ed upon the lower end of the selector shaft 559. The 
cans 565 and 556 are each single-lobe cams, the lobes 
of the two cams being diametrically opposed to each other 
as generally indicated in FIG. 59. The can 567, on the 
other hand, is a two-lobe cam, the two lobes on this can 
being aligned with the individual lobes on the cams 565 
and 566. 
The cam 565 is used to actuate a selector switch 665 

utilized to identify a logical (binary notation) “0” or 
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"no' position for the shaft 559. The cam 566 actuates a 
switch. 666 that identifies a logical "1 or “yes' position 
for the selector shaft 559, The cam. 567, on the other 
hand, actuates a safety switch 667 that affords a positive 
indication that the shaft 559 is in one or the other of its 
“0” and “1” positions without identifying the particular 
position in which the shaft is oriented. 

Correlation of the cams with the displacement member 
543 is achieved by aligning the cams so that when the dis 
placement member 543 is in the position illustrated in 
FIGS. 56 and 61, the lobe of the cam 565 engages and 
actuates the “0” position switch 665. That is, the “0” po 
sition of the eccentric 544 corresponds to the extreme 
right-hand position of the eccentric as shown in FIGS. 56 
and 61. The cam 566 is positioned to close the switch 
666 when the eccentric 544 is in the diametrically opposed 
position to that illustrated in FIGS. 56 and 61. That is, 
the switch 666 is actuated whenever the displacement 
member 543 is rotated 180° to move the pin 544 to its 
extreme left-hand position, this being the “1” position of 
the displacement member 543 and of the selector device in 
which it is incorporated. 

Switch 667 is operated to open and close each time the 
Selector shaft 559 rotates 180 degrees affording a check 
on the shaft's rotation. This relationship is illustrated in 
FIG. 60, which shows all of the safety switch cams in en 
gagement with the actuating elements of their associated 
Safety Switches; and this condition obtains regardless of 
whether the selector devices are in their “0” or “1” posi 
tions. 
As shown in FIG. 61, the crank pin 544 of the selector 

device 558 is actuatable between the “0” operating posi 
tion and the “1” operating position, indicated by the 
phantom outline 544A. These two operating positions 
for the crank pin are separated by a predetermined dis 
placement 8X which may be assumed to represent eight 
incremental character element spaces along the X axis 
as described more fully hereinafter in connection with 
F.G. 64. The total displacement for the selector device 
554 may be made equal to four incremental character ele 
ment Spaces in the X direction. The selectors 552 and 
551, on the other hand, may be constructed to provide 
total displacements along the X axis of two and one char 
acter element spaces, respectively. By the same token, 
the selector devices 61, 612 and 64 afford total dis 
placements, along the Y axis of one, two and four units. 
respectively. The increments of displacement in the X 
and Y directions need not be equai to each other, but are 
related to the dimensions of the character elements of 
the machine, the punches and dies in the matrix 536. Fur 
thermore, Substantial variations in the displacement dis 
tances and their relation to the dimensions of the punches 
and dies may be made, as described in detail hereinafter. 

FIG. 64 illustrates a typical punch and die matrix ar 
rangement, in schematic form, and shows the location of 
individual type characters in the matrix. The type matrix 
536A of F.G. 64 is correlated with the keyboard arrange 
ment K-A shown in FIG. 65. In FIG. 64, the type matrix 
536A is positioned with the punch and die combination 
668 located at the intersection of the X and Y axes and, 
accordingly, disposed in position for an embossing opera 
tion. It happens that the matrix arrangement 536A does 
not include a type character at this position, the punch and 
die combination 668 being blank. 

In embossing a printing plate or other member, it may 
be desirable to emboss the character "7" as the first data 
item. To this end, a machine operator may depress the 
"7" key (FIG. 65) to select this character. When this is 
done, the keyboard mechanism described in detail here 
inafter sets up an operating circuit which is effective to 
condition the selection mechanism in accordance with 
a binary code of: X=0.001, Y=000, this being the code 
identification for the character 7 as shown in FIG. 64. 
The encoding circuits of the machine are then effective to 
energize the selector devices above described in accord 
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ance with this code, and the locking devices 647 and 641, 
FIG. 55, driven by cams 644 and 649 on shaft 521 ap 
proach their locking position, due to rotation of shaft 
521. Because each of the three Y-axis selectors 611, 612 
and 641 is already in its “0” position, and because these 
selectors are identified as being in their '0' positions by 
their associated sensing switches, as described herein 
above, the clutches 616, 621 and 628 remain disengaged. 
Furthermore, the operating clutches for the selector de 
vices 552, 554 and 558 are maintained unenergized be 
cause these selector devices are already in their '0' posi 
tions and no change is required. 
The clutch 581 for the selector device 551, FIG. 56, 

however, is energized through a circuit established by the 
sensing switches of the selector 551, since this selector 
must be driven to its "1’ position. The switch, whose 
closed state effects this energizing circuit occupies the 
position analogous to switch 666 in selector 550, FIG. 
59. With clutch 58 engaged, the selector is rotated 
through the driving means comprising the chain 654 and 
the clutch 581 until the selector switch for the "1’ posi 
tion of the selector is actuated. With the clutch 517, 
FIG. 53, engaged, the shaft 521 rotates, rotating the cams 
644 and 649 and driving the rams 641 and 647 toward 
the selector plates 549 and 624, respectively, as shown 
in FIG. 55. The movement of the two rams 641 and 
647 brings the serrated locating members 640 and 646 
into engagement with the notched portions 639 and 635, 
respectively, of the two slides 549 and 624. Engage 
ment of the locating members in the notched portions 
of the two slides effects a final positioning movement of 
the slides and locks the slides in place. The sequence of 
commencing, rotation of shafts 551 and 521 must be such 
that shaft 551 comes to rest before notched portions of 
locking rams 647 and 641 enter the locus of motion of 
slides 645 and 639, respectively. Accordingly, the con 
nector plate 629 is locked in position, the only displace 
ment thereof having been a movement of one increment 
to the left, as seen in FIG. 55, caused by actuation of 
the selector 551. Thus, the selector apparatus is located 
in the desired operating position with the punch and die 
combination for the character '7' located at the junction 
of X and Y axes in position for an embossing operation. 
The next character to be embossed may be the character 

“g.” The coordinates for this character, as shown in FIG. 
64, are: X-0110, Y=100, as expressed in binary no 
tation. To select this character, the selector devices 552 
and 554 are each actuated to their '1' condition by en 
ergizing their associated clutches 591 and 603 (FIG. 56) 
to afford a drive connection to the selectors until the 
safety switches associated therewith afford a positive in 
dication that the selectors are in the desired '1' orienta 
tion. The selector 551 had previously been established 
in its "1’ position in embossing the character 7. Con 
sequently, it is again energized through a closed selector 
switch and driven to the “0” position, and in this sense 
a subtracting operation is entailed. However, as will be 
explained below, vector addition is involved in each and 
every instance when moving the punch and die matrix 
from a previous to the next embossing position. The 
558 selector, on the other hand, is not energized because 
it is already in the desired '0' operating position. 

In the instance of selecting the character "g,' Selec 
tion must also be made along the Y axis. Thus, the 
operating clutch 628, FIG. 58, is energized and the se 
lector 614 is rotated until the switches associated there 
with are actuated. There is no need to actuate the se 
lectors 611 and 612, and because the selector switches 
associated with these selectors indicate that they are al 
ready in the desired operating positions, they remain un 
actuated. 
When all of the selector switches for the selectors are 

actuated to indicate that selection is complete, the clutch 
517 on the shaft 521 is again energized to rotate the two 
cams 644 and 649, driving the two rams 647 and 641 as 
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described hereinabove to accomplish final positioning and 
latching of the two selector means 542 and 605. Em 
bossing is accomplished while these rams hold the selector 
devices in latched position, and the continued rotation 
of the shaft 521 ultimately releases the two rams. 

It should be noted that those selector devices requir 
ing actuation to achieve movement of the matrix 536A 
and bring the character 'g' into position at the junction 
of the X and Y axes (selectors 551, 552, 554 and 614) 
are all actuated substantially simultaneously. That is, . 
the selectors are not operated in sequence; furthermore, 
the selection apparatus is not returned to a home posi 
tion but starts its movement from its previous embossing 
position in which the character “7” was aligned at the 
junction of the X and Y axes. Because all of the selec 
tors operate substantially simultaneously, and because the 
two selector mechanisms 542 and 605 afford a summing 
action with respect to the individual selector devices, 
the matrix 536A moves directly along a path correspond 
ing substantially to the vector sum of the displacements 
of the individual selector devices. This action is graph 
ically illustrated in FIG. 66. Thus, in the first movement 
described hereinabove, the movement of the matrix rela 
tive to the intersection of the X and Y axes proceeds 
in accordance with the vector 669, along the X axis, to 
the location corresponding to the type character '7.’ In 
the next movement, the selector means 542 is actuated 
to move the matrix to the coordinate location 0110, par 
allel to the X axis. At the same time, the selector means 
605 is actuated to move the character element matrix to 
the location 100 relative to the Y axis, the two coordinate 
movements being indicated by the vectors 670 and 671. 
Because selection relative to the X and Y axes is ac 
complished simultaneously, the actual path of movement 
of the matrix corresponds generally to the vector 672. 
That is, the matrix proceeds directly and along a sub 
stantially linear path from the location for the character 
"7' to the location for the character 'g.’ 

If the next character to be embossed is the letter “Y” 
it is necessary to shift the matrix from the coordinate 
position for the letter "g" to the location having the fol 
lowing coordinates: X=1101, Y=010. This entails actu 
ation of the selector device 558 from the “0” condition to 
its “1” condition. The selector device 554 remains un 
changed in its operating condition. The selector 552 

... changes from its “1” condition to its “0” condition and 
the selector 551 is actuated from its “0” condition to its 
“1” condition. It is also necessary to actuate the selector 
614 from its “1” condition to its “0” condition and to actu 
ate the selector 612 from its “0” condition to its “1” con 
dition. The selector 611 remains unchanged in its oper 
ating condition. In this instance, the path of movement 
of the matrix is illustrated by the vectors 673 and 674 in 
FIG. 66; the matrix moves along this path rather than 
along individual axial paths which it would follow if it 
Were not for the simultaneous action of the two selection 
means. In connection with this movement of the matrix, 
it should be noted that actuation of the fourth order 
Selector 558 for X axis movement is controlled by actua 
tion of the upper case shift key of the keyboard. K-A. 
Thus, the letter "Y" is in the upper case portion of the 
keyboard, and control of the selector 558 from the upper 
and lower case keys of the keyboard is effective to per 
form this part of the selection operation. 
On the next embossing operation, it may be desirable 

to shift back to the lower case in order to emboss the char 
acter “x.' To accomplish this end, the individual selec 
tor devices in the X axis selector mechanism 542 are actu 
ated to move the punch and die matrix 536A parallel to 
the X axis along the vector 675 as shown in FIG. 66. 

In the foregoing description of operation of the selec 
tion system of the invention, the incremental displacement 
of the matrix 536A effected by the selector 551 is equal 
to the width of one of the punch and die elements of the 
matrix. That is, this displacement is equal to the center 
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to-center spacings of the character elements, which in this 
arrangement are all equal. Accordingly, with the binary 
coding arrangement described, the displacements for the 
selectors 552, 554 and 558 are equal to two, four and 
eight times the basic center-to-center spacing in the X 
direction. By the same token, the displacement effected 
parallel to the Y axis, by the selector 611, is equal to the 
center-to-center spacing between character elements in 
the direction of the Y axis. The displacements for the 
selectors 612 and 64 are twice and four times that of the 
selector 61i, thereby following a consistent binary coding 
system. However, it is not essential that a direct and 
consistent binary displacement arrangement be empioyed; 
rather, this may be modified to accommodate variations in 
the size of the character elements for the punch and die 
combinations in the matrix 536A. The total displacement 
for each selector device, as it moves between its “0” and 
its “1” positions, is of course determined by the position 
ing or displacement elements of the devices, the eccentric 
pins such as the pin 544 for the selector 558, as described 
hereinabove. 
The intersection of the X and Y axis, FIG. 64, repre 

sents, in the machine, the index position relative to which 
the character matrix 536 as a whole is movable in posi 
tioning a selected character for reproduction at the index 
position. The index position, moreover, is intersected, as 
will hereinafter be more apparent, by the axis of the char 
acter reproducing means, represented in the present in 
stance by the common axis of the punch and die rams 
identified hereinafter. Thus, when selecting a character to 
be reproduced on the plate P or like article, arranged 
in its carriage for character spacing movement, the matrix 
as a whole is moved bodily to present to the reproducing 
means at index position the character selected for repro 
duction. As will be explained below, the character head 
537 is secured for line spacing movement to the support 
which carries the rams or reproducing means, and from 
this it will be recognized that the index position does not 
change relative to the matrix, although the index position 
and the matrix will be relocated together through a line 
spacing increment of movement each time a new line of 
characters is to be embossed. 

Punch and die actuation 

In the description above, there was reference to the 
punch and die matrix 536 as a unit. More specifically, 
this matrix comprises a pair of type boxes 697 and 698 
which carry the punch and die sets in a manner to be 
described in more detail elsewhere. These type boxes are 
supported in the type holder 537, FIGS. 67 and 69, and 
this holder is disposed within the cavity of a ram support 
head in the form of a C-frame 700, FIG. 9. The head 
thus comprises a pair of laterally spaced C-shaped frame 
members 70 and 702, FIG. 10. As will be noted in 
FIGS. 67 and 69, the holder 699 is normally disposed 
adjacent the bights as 701B of the frame members 70 
and 702, whereas the punch and die type boxes 697 and 
698 are at the front of the machine. 
A punch actuating ram 706 is associated within the 

space separating the upper legs as 701U of the frame 
members 70 and 702, FIG. 69, and is located between 
these legs in position just above the heads 707H, FIG. 70 
of the individual punches 707. A die actuating ram 708 
is associated with the lower legs as 701 L of the frame 
members 70 and 702 and is located between these legs in 
a position just below the downwardly disposed heads 
709H, FIG. 70 of the die members 709. 
The punch and die actuating rams are in accurate align 

ment so as to impart substantially simultaneous forces 
to the selected punch and die elements so that these will 
effect an embossure on the plate P in the manner illus 
trated in FIG. 70 to bring the complemental character 
representing configurations at the opposed operative ends 
of the punch and die elements into squeezing relationship 
with the opposite faces of the plate to be embossed. In 
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this connection and as will be described in more detail 
hereinafter, it is important that the die as 709, FIG. 70, 
be pressed against the lower face of the plate to be em 
bossed just prior to the punch being engaged with the 
upper face of the plate as P to be embossed. - 
Under the present invention, the punch and die actuat 

ing rams have the necessary forces imparted thereto by 
a related pair of arms 71 and 732, and the manner in 
which this is accomplished in conjunction with can 
means which impart punch and die operating motion to 
the arms 71 and 712 will now be described. 

Referring to FIG. 67, the upwardly directed constantly 
rotating shaft 121 has the upper end thereof connected 
by a universal joint assembly 715 to the lower end of 
a sleeve 716 which represents the driving element of a 
one-revolution, spring-type clutch 726 of the type i69 
described above. Thus, the sleeve 716 is positioned at 
the lower end of a driven shaft 725, FIG. 69, and the lat 
ter is driven only when the clutch 720 is engaged. In 
order to retain the sleeve 716 in this position, the lower 
end thereof is recessed at 716R, F.G. 67, to afford an 
internal annular shoulder. A thin retainer plate 722 is 
disposed on the aforesaid shoulder of the seleve 716 and 
is secured to the lower end of shaft 723 by a screw 723. 
It should be pointed out that the sleeve 716 will rotate 
relative to the retainer 722, and as noted above, shaft 
72 is not driven until the clutch 729 is engaged. 
The driven element of the clutch includes a sleeve 725 

which, as shown in FIG. 67, is pinned to the lower end 
of the driven shaft 721. Another sleeve 726 is concen 
trically disposed about the sleeves 716 and 725 in spaced 
relation thereto, and a clutch spring 727 is disposed in 
the annular space thus afforded between the sleeves for 
the purpose above described in connection with clutch 
69. 
The clutch 72) is normally held disengaged by an 

armature plate 739, FIG. 69, under control of a pair of 
electromagnetic coils 731 and 732 which are mounted 
on a bracket 733 in turn secured to the lower bend of 
the C-frame plate 701. So long as the coils 731 and 732 
are de-energized, the free end of the armature 736 is in 
a holding position against a shoulder 726S, FIG. 69, 
formed by slotting the sleeve 726. Under this circum 
stance, the clutch spring 727 is unwound and ineffective 
to transmit a drive from sleeve 76 to sleeve 725. How 
ever, when an embossure is to be effected, the electro 
magnetic coils 731 and 732 are energized causing the 
armature 730 to be moved away from sleeve 726 to a 
releasing position with respect thereto, whereupon Spring 
727 is allowed to wind up manifest in clutch engagement. 
Rotary motion is then imparted to shaft 721. The tim 
ing is such that a single revolution only is imparted to 
shaft 721, and to this end the electromagnetic coils 731 
and 732 are de-energized shortly after the commencement 
of a cycle of operation of shaft 721. Accordingly, the 
armature 730 is once again in its normal position to 
engage the aforesaid shoulder of sleeve 726 at the end 
of a single cycle of rotation of shaft 721, thereby disengag 
ing the clutch 720. 
As shown in FIGS. 67 and 69, shaft 72 is disposed 

between the C-shaped frame plate 781 and 702, and in 
fact shaft 72 is supported for rotation by a pair of bear 
ing blocks 734 and 735 which, as shown in FIG. 69, 
are disposed in vertical spaced relation on the inner face 
of the frame plate 70. These bearing blocks also serve 
to properly space the frame plate 701 and 702, and are 
secured to the inside faces thereof by tie screws 734S 
and 735S, FIG. 69. 
Inasmuch as parts associated with the shaft 721 to be 

described hereinafter have some flywheel effect, and in 
view of the masses involved, it is necessary to impart a 
braking action to shaft 721 to assure that shaft 72 will 
not be rotated substantially beyond the proper start or 
home position once clutch 720 has been disengaged. To 
this end, brake structure is afforded inclusive of an ad 
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justable arm 736, FIG. 69, that is secured to the inside 
face of frame plate 70 by a stud 737. The shank of 
this stud passes through an elongated slot 738 formed in 
the arm 736. A nut and washer are afforded as shown 
in FIG. 69 to secure the arm 736 rigidly in an adjusted 
position, and fore and aft adjustment of the arm 736 
relative to shaft 721 is made possible by an adjusting 
screw 740 having the head thereof disposed in a retaining 
slot in the side frame plate 701. The threaded end of 
the screw 740 is disposed in a tapped opening in the rear 
end of arm 736 as viewed in FIG. 69, and hence by 
turning screw 740 in or out as the case may be, arm 736 
can be moved toward or away from shaft 721, assuming, 
of course, that the nut and washer associated with the 
stud 736 have been loosened. 
The end face of arm 736 which is adjacent shaft 721 

is provided with a friction facing of any desired material. 
This facing is adapted to be engaged by a cam 743 pinned 
to shaft 721, and this cam is so configured as to permit 
free rotation of shaft 721 from its start or 0 position 
and substantially to a position just short of the end of 
its 360 cycle, whereupon the lobe of the cam 743 is 
effective, in cooperation with the friction facing referred 
to above, to effect a braking action on shaft 721 at the 
termination of a cycle of rotation of shaft 721. 

In order to permit manual rotation of shaft 721 if de 
sired, the upper end thereof is slotted at 745 as shown in 
FIG. 69, and this in effect enables a manually operable 
handle to be keyed to the upper end of shaft 721 to enable 
this shaft to be turned manually upon manually releasing 
the armature plate 730. 

It was mentioned above that forces are imparted to 
the punch and die rams 706 and 708 by means including 
arms 711 and 712, and the detailed manner by which 
vertical forces are established on the rams by cam ele 
ments that cooperate with followers carried by the arms 
7 and 72 will be described below. It should first be 
noted, however, that linear motion is imparted to arms 
711 and 712 by cam means in the form of eccentrics that 
are carried by shaft 72, and this motion can be viewed 
as occurring along lines normal to the disposition of the 
rams 706 and 708. Thus, there is an eccentric 750, 
FIG. 69 pinned to the upper end of the shaft 721, and this 
eccentric is associated with arm 711 that ultimately 
establishes a downwardly directed vertical force on the 
punch actuator 706 as will be described below. A second 
eccentric 75 is pinned to shaft 721 at the lower end 
thereof as shown in FIG. 69, and this eccentric is related 
to arm 712 which ultimately originates an upwardly 
directed force for the die ram 768. 
As noted above, it is important that an embossure form 
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ing die as 709, FIG. 70, first engage the plate to be em 
bossed, and this is in part assured by relating the eccen 
trics 750 and 751 so that they will have a slightly differ 
ent eccentricity with respect to shaft 721. This condi 
tion is illustrated in FIGS. 71 and 72 wherein it will be 
noted that the center lines of eccentricity of the eccen 
trics 750 and 751 are displaced respectively by the di 
mensions 750X and 751X from the center line of shaft 
721. The dimension 751X is greater for the die eccentric 
751 than the corresponding dimension 750X for the punch 
eccentric 750, and the net effect of this is that the die 
actuating arm 712 will commence its linear stroke before 
the punch actuating arm 711. 

Each of the eccentrics 750 and 751 is disposed neatly 
within a slide block or yoke. Inasmuch as the principle 
of operation and structural details in this regard are sini 
lar for both eccentrics, it suffices to set forth the precise 
details with respect to the eccentric 751 and its related 
block 755 shown in FIG. 74. The block 755 related to 
the eccentric 751 is disposed in the pocket of an up 
wardly opening cradle 756 which is confined for sliding 
movement between the opposed inner faces of the frame 
plates 701 and 702 as shown in FIG. 74. The cradle 
756 includes a stub arm 757, and this arm is pivotally 
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connected to the ends of two elongated plate elements 
which afford the arm 712. Thus, arm 712 (and also arm 
711) is composed of a pair of elongated stamped plates 
as 712A and 72B, FIG. 74, and ear elements 712E at 
the ends thereof are pivotally pinned to the aforesaid stub 
arin 757. 

It will be apparent from the foregoing that rotary mo 
tion of the eccentric 751 is translated into a linear com 
ponent for block 755, FIG. 69 which in turn imparts strict 
linear motion to arm 712 in a left and right-hand direc 
tion. It will be appreciated that the same translations 
are entailed in connection with the punch eccentric 750 
and its related actuating arm 711 as will be apparent from 
FIG. 73. Thus, there is a block or yoke 760, FIG. 73, 
associated with the punch eccentric 750, and this block 
is disposed within the downwardly opening pocket of a 
related cradle 761 that is adapted to slide in a confined 
relationship between the frame plates 70 and 702, this 
cradle being pivotally connected to the ends of the plate 
elements 711A and 71B, FIG. 73, which afford the punch 
actuating arm 711. 

Each cradle is slotted as at 756S, FIG. 74, to permit 
transverse movement thereof relative to the axis of shaft 
721. 
The ends of the arms 711 and 712 opposite their pivotal 

connections to the respective cradles 761 and 756 are pro 
vided with a pair of aligned rollers, there being two such 
rollers 763 and 764 associated with arm 711, FIG. 77. 
Likewise, for arm 712, there are two aligned rollers 766 
and 767. As will be apparent from FIG. 75, the rollers 
at the ends of the arms 711 and 712 are free to turn on 
stub axles as 763A and 764A, FIG. 75, integral therewith 
and which are disposed in openings formed in upwardly 
and downwardly directed enlargements as 768 and 769 
at the forward ends of the elongated plate elements as 
711A and 711B which are included in the arms 711 and 
712. 
The upper roller 763 carried by arm 711 is adapted 

to engage a fixed cam surface 772, FIGS. 69 and 75, and 
the lower roller 767 carried by arm 712 is adapted to 
engage a fixed cam surface 773, FIG. 69. The cam sur-. 
faces 772 and 773 are similar in configuration, being in the 
form of downwardly and upwardly opening concave 
pockets formed in respective cam bars 775 and 776. 
Thus, the rollers 763 and 767 are in the nature of cam 
followers. 

Referring to FIG. 73, the cam bar 775 is of such width 
as to span the space between the frame plates 701 and 
702 so as to be neatly disposed therebetween in a con 
fined relationship, and this is also true of the lower cam 
bar 776 having the cam surface 773. As will be ex 
plained below, the bars 775 and 776 are adapted for 
longitudinal adjustment. 
The cam bars 775 and 776 are supported between the 

frame plates 701 and 702 by means including sturdy re 
tainer pins 780 and 781, FIG. 69, which have the ends 
thereof disposed in openings in the frame plates 701 and 
702, noting that these pins are disposed transversely of 
the plates 701 and 702 as shown in FIG. 73. Adjusting 
screws as 782, FIGS. 69 and 73, are passed freely through 
openings in the support pins as 780 and 781, and the 
threaded ends of these screws are disposed in tapped open 
ings in the right-hand ends of the cam blocks 775 and 
776 as viewed in FIG. 69. 

Thus, by properly turning the adjusting screws as 782, 
the blocks 775 and 776 can be moved in a left or right 
hand direction as viewed in FIG. 69 so as to accurately 
adjust the cam surfaces 772 and 773 with respect to the 
rollers 764 and 767 that are engageable therewith. In 
this connection, it should be noted that in particular the 
cam block 776 will be adjusted so that the cam surface 
773 thereof will be effective to drive the roller 767 up 
ward prior to the time that cam surface 772 is effective 
to drive the roller 763 donwward, and this relationship 
is established in order that there will be further assur 
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ance of having the die as 709, FIG. 70, engaged with the 
plate to be embossed just prior to engagement of the 
punch therewith. This affords support for the underside 
of the plate at the time the punch is effective and assures 
against distortion of the plate in the course of the em 
bossing operation. The plate being embossed is also Sup 
ported on the opposite side during embossing impact as 
will be explained. 
The adjusted positions of the cam blocks 775 and 776 

are held by lock screws 785 and 786 respectively disposed 
between the related adjusting screws referred to above. 
Each such lock screw is disposed in a tapped opening in 
the related support pin as 780 with the threaded end 
thereof in engagement with the opposed surface at the 
rear of the related cam block 775 and 776. 
The above described adjustment for the cam surfaces 

772 and 773 enables the proper time relationship to be 
established between engagement of the die with the plate 
to be embossed and engagement of the punch with the 
plate to be embossed. It will also be recalled that the 
eccentrics 750 and 751 have their eccentric positions dif 
ferently related with respect to shaft 721 for the same 
purpose. In order to insure that adjustments can be 
made to accommodate plates of different materials, pro 
vision is made for in effect adjusting the ultimate pressures 
that can be established on the punch and die on the plate 
being embossed. Thus, referring to FIG. 69, the lower 
cam bar or block 776 has a wedge element 790 associated 
therewith. This wedge element is disposed on the under 
side of the cam block 776 adjacent the left-hand end there 
of as viewed in FIG. 69, and the wedge element is so 
disposed as to have the narrow or thin end thereof en 
gageable with the upper surface of a fixed pin 791 which 
is supported transversely between the frame plates 70s 
and 762. 
The wedge element 790 is slidable to an adjusted po 

sition, and this is achieved by forming an upwardly open 
ing recess 790R at the thick end thereof. An elongated 
adjusting screw 793 has the threaded end thereof threaded 
into a nut 794 formed of flexible material such as fibet 
or the like, and this nut is secured to and carried by the 
cam block 776 at a location spaced from the related 
cam surface 773. The screw 793 is provided with a 
pair of spaced collars 797, FIG. 69, and these are so 
spaced as to fit neatly in the recess 790R formed in 
the upper face of the wedge element 799. Hence, by 
turning screw 793 in the proper direction, the wedge 
element 790 will be moved to the left or right as viewed 
in FIG. 69 thereby in effect raising or lowering the cam 
surface 773 with respect to the roller 767. 

Adjustments are first made with respect to the die 
ram. Thus, the parts are moved until arm 712 has been 
moved sufficiently to the left as viewed in FIG. 69 to 
cause the rollers 767 to be disposed respectively on the 
flat part of the cam bar 776 immediately forward of 
the cam surface 773. When this initial position has 
been attained, the wedge element 790 is moved until 
the rollers 766 and 767 are tightly nested between the 
can bar 776 and the opposed surface of the die ram 
708. Arm 712 is then retracted to dispose roller 767 
on the cam surface 773, whereupon the cam bar 776 
is adjusted through the screws 782 to present the cam 
surface 773 neatly to the related roller 767. 

Adjustments are then made to the cam bar 775, and 
in this connection it will be noted that the cam bar 
775 is provided with a wedge element 800 similar in 
construction and arrangement to the cam element 790 as 
will be evident in FIG. 69, noting that the wedge ele 
ment 800 is associated with a fixed surface in the form 
of a pin 802 which is effective when the wedge element 
800 is slid with respect thereto, to raise or lower the 
cam bar 775 to the slight extent that may be necessary 
to establish the condition which will effect the desired 
ultimate pressure for proper embossing. Further, the 
adjusting screws 782 associated with the cam bar 775 
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will be positioned to cause the punch ram 706 to slightly 
lag the die ram 708 in an embossing cycle. 

It will be recongnized from the foregoing that each 
roller 763 and 767 is in effect a cam roller which follows 
the contour of the related cam surface 772 and 773, 
and in this connection it is to be pointed out that the 
forward portions of the cam slots 772 and 773 repre 
sent the operative portions thereof. These operative faces 
of the cam slots 772 and 773 are identified in FIG. 69 
by reference characters 772F and 773F. Thus, when the 
arms 71 and 712 are driven forward or to the left as 
viewed in FIG. 69, to the extent where the rollers 763 
and 767 engage the cam rises 772F and 773F, the punch 
and die rams begin to move toward one another to 
establish the embossing forces. In this connection, it 
will be noted that the punch ram 706 is provided with an 
operating head 706H disposed immediately opposite the 
roller 764 carried by arm 711, and the head 106H is 
recessed at 706R to enable the roller 764 to be com 
plementally engaged therein. In like manner, the die 
ram 708 is provided with a head 708H which is recessed 
at 708R complemental to the roller 766 carried by the 
die operating arm 712. 
The punch and die rams are supported and guided for 

accurate movement along a common center line which 
is, of course, accurately oriented with respect to the 
center line of the punch and die set that has been se 
lected for embossing. The lower end of the ram 706 
is provided with a narrow tip 706T, and in like manner 
the die ram 708 is provided with an operating tip 708T. 
These tips are centered on the aforesaid center line and 
are the ultimate ram elements that will strike the heads 
of the selected punch and die as 707 and 709, FIG. 70. 

Thus, it will be seen that when the arms 711 and 712 
are driven to the left, as viewed in FIG. 69, the rollers 
764 and 766 are effective on the heads of the related 
rams to move these on the aforesaid center line ulti 
mately to effect an embossure. This forcing action im 
parted to the rams 706 and 768 occurs against the re 
sistance of return springs. Thus, the punch ram 706 
is disposed in a guide member 80 which is rigidly se 
cured in place between the C-shaped frame plates 701 
and 702 by a pair of tie screws 811 and 812, FIG. 69. 
The guide 80 is, formed with a generally T-shaped 

recess 815 as shown in FIG. 69, and the wide or upper 
part of this recess is of a width to neatly receive and 
guide the head 706H of the ram 706. The head of 
the ram 706 is of larger dimension in comparison to the 
shank portion thereof which carries the ram tip 706T, 
and a return coil spring 817 is disposed concentrically 
about the shank portion of ram 706. When the ram 
706 is driven downward, spring 817 is compressed, and 
hence will effect a return of the ram 706 to the posi 
tion shown in FIG. 69 at the time when the related 
eccentric 750 is rotated to a position where arm 711 
is moved in a return or right-hand direction as viewed 
in FIG. 69 after completion of an embossing operation. 
The lower or die ram 708 is guided and supported in 

a manner substantially similar to that described above 
in connection with the punch ram 706. Thus, a rigid 
guide 820 is located between the lower leg portions 701L 
of the frame plates 701 and 702, and fastening screws 
82 and 822 secure the guide 820 in place and at the 
same time serve to interconnect and rigidify the frame 
structure 701-702 in cooperation with the screws 811 
and 812 referred to above. The guide 820 is recessed to 
receive the head 708H associated with the ram 708, and 
a return spring 824 is afforded as shown in FIG. 69 
to effect return of the die ram 708 after completion 
of an embossure. 
The plate presented to the punch and die matrix is 

gripped along the forward edge, as viewed in FIG. 10, 
in a plate holder jaw as will be described in detail here 
inafter, and in this manner the plate undergoing em 
bossing is rigidly held along one of the longitudinal 



3,253,691 
35 

edges thereof. In order that the rear longitudinal margin 
of the plate will be backed up and supported during 
an embossing operation, a plate support 830, FIG. 69, 
is disposed to lie between the type boxes 697 and 698 
in position to allow the rear edge of the plate being em 
bossed to bear against a portion thereof. 
As shown in FIGS. 67 and 69, it is the upper edge 

of the plate P being embossed that bears against the 
underside of the plate back-up or support 830. In this 
connection, it is to be recalled that the plate under con 
sideration at this stage of the disclosure is a metallic 
plate, and that the die 709, FiG. 70, is to engage the 
plate P just prior to the punch 707 being effective to 
complete an embossure. It will therefore be seen that 
at the instant prior to an embossure being completed, 
the rear margin of the plate P will be pressed upward 
by the die 709 to bear against the underside of the plate 
support 830. Somewhat different relations are entailed in 
the embossing of a plastic plate as will be described 
hereinafter. 
The plate 830 is rigidly secured in place and is used 

as a fixed reference point incidental to assuring that the 
feet of the embossures will be arranged evenly on a 
common line on the embossed plate. To this end, the 
plate 830 is rigidly secured to the C-frame 700 by means 
including a bracket 833, FIG. 10. The bracket 833 
carries the plate support 830 at the lower end thereof 
(not visible in FIG. 10) and the upper end of the bracket 
833 is formed with a flange 835 having elongated aper 
tures 836 enabling the same to be adjustably secured by 
related screws 837 to the right-hand frame plate 70 as 
viewed in FIG. 10. The elongated apertures 836 enable 
the plate support to be accurately adjusted for purposes 
of referencing the feet of the embossures. It will be 
appreciated, of course, that the opposite side of the plate 
support 830 (not visible in FIG. 10) is secured in like 
age. 

As shown in FIG. 69, the upper surface of the plate 
support 830 is formed with rack teeth 840, and it is this 
rack which enables a final fine positioning of the type 
holder 537 to be effected at an instance just prior to the 
punch and die being effective on the plate. 
The grooves in the rack 840 are related to the different 

fore and aft co-ordinate positions which the type holder 
may assume as viewed in FIG. 55. Thus, the type hold 
er 537 is formed with a pair of vertically aligned slots 
537A and 537B, FIG. 78, each of which is adapted to 
receive a sliding dog. 880, FIGS. 69 and 78. This dog 
is provided at one end with a tooth 880T adapted to fit 
neatly between any one of the rack teeth 840 which, 
once positioned with the plate support 830, become 
fixed reference points, such that in the event there is 
slight misalignment between a space between the rack 
teeth 840 and the tooth 880T, the rack will in effect 
exert a forcing action on the dog 880 which in turn will 
be transmitted to the type holder 537 to effect a final 
fine adjustment in each embossing cycle. Accordingly, 
the rack having the teeth 840 in effect constitutes a repre 
sentation of a base line on the embossed plate to which 
the feet of the embossed characters will be referenced. 
As will be explained hereinafter, the dog 880 may 

have a downward stroke or an upward stroke depending 
upon whether the plate is metallic plate P or a plastic 
plate PP. In any event, and referring to FIG. 69, it 
will be noted that the dog 880 includes an extension that 
projects above the upper face of the type holder 537. 
A yoke 881 is secured to the upper projecting end of 
the positioning dog 880, and a roller 882 is supported 
in the yoke 881 in position to engage an actuating plate 
883 which is effective, in a manner to be explained, to 
impart a downward stroke to the dog 880 so that the 
tooth 880T thereof will effect the final fine adjustment 
referred to above. 
A coil spring 884 is disposed between the head of the 

yoke 881 and the opposed face of a retainer plate 885, 

IO 

20 

25 

30 

40 

45 

50 

60 

70 

75 

36 
FIG. 78, which is secured to the upper side of the type 
box holder. When the dog 880 is actuated, the spring 
884 will be compressed, and hence when the dog 880 
is released after the cam action to be described herein 
below, spring 884 returns the dog 880 to its normal or 
ineffective position. 
The actuating plate 883, FIG. 69, which bears against 

roller 882 is associated with a slide bar 885, FIG. 69, 
which is recessed at the opposite ends of the upper side 
thereof to receive spaced rollers 888 and 889 which are 
journalled on a pair of associated pins in turn supported 
between the frame plate 701 and 702. Thus, there is 
a sloped face or cam 890 at one end of the bar 885 
which engages the roller 888. In like manner, the op 
posed end of the slide bar 885 is provided with an 
angled surface or cam 892 which is engageable with the 
other support roller 889. These rollers and the related 
surfaces of the slide bar are so oriented as to assure 
parallel movement of bar 885 in a vertical plane. The 
sloped elements 890 and 892 of the slide 885 are held 
in firm, continuous contact with the rollers 888 and 889 
by springs including a coil spring 895, FIG. 69, which 
is tensioned between a stud 896 secured to the slide 885 
and an anchor pin 897 which is disposed in fixed posi 
tion between the side plates 701 and 702. 
The sliding action of the slide 885 is under control of 

a cam 900 secured for rotation to shaft 721. In the 
normal or idle position of the parts as illustrated in 
FIG. 69, the lobe or high portion of the cam 900 is op 
posite a follower in the form of a roller 901 which is 
supported at the rear of the slide 885 in an outboard 
relationship. When the low part or dwell of the cam 
900 is presented to the follower 901, the slide 885 will 
be moved to the right, or in a dog actuating direction, 
as viewed in FIG. 69 manifest in the sloped surfaces 
890 and 892 wedging against the rollers 888 and 889. 
This causes the plate 883 carried by the slides 885 to 
be driven downward toward the follower 882, and at 
the full effective position of the cam 900 the tooth 
880T of dog 880 is engaged in a groove between adja 
cent rack teeth 840, FIG. 69, to effect final positioning 
of the type holder prior to the punch and die engaging 
the plate P. After the embossure has been completed, 
the high part of cam 900 is presented to the follower 
901 to commence return movement of the slide 885, 
which is to say a movement which permits the dog 800 
to return to the position illustrated in FIG. 69. 
The follower 90 is adapted to be adjusted toward and 

away from the cam 900. This is achieved by supporting 
the roller 901 for rotation on an axle or pin which in 
turn is secured to an adjusting plate 905 which is ad 
justably clamped to the slide 885. Referring to FIG. 
69 a holding screw 908 is disposed in a slot in the slide 
885, and this screw is threaded into a tapped opening 
in the adjusting plate 905. A lock washer is afforded as 
will be evident in F.G. 69, and by loosening the screw 
908, plate 905 can be slid to the left or the right as 
viewed in FIG. 69 to dispose the roller 90 in a proper 
selected position with respect to the related cam 900. 
The type holder 537, FIGS. 78 and 79, is bifurcated 

and includes upper and lower spaced legs 910 and 911. 
The forward or free ends of these legs are utilized as 
the ultimate support for the type boxes 697 and 698 
which are of rectangular configuration. Each of the 
type boxes 697 and 698 includes a lug 915 and 916, 
FIG. 79, which fits into a corresponding groove in the 
upper and lower legs of the type box holder. The for 
ward ends of the type box holder legs are provided with 
openings 90A and 911A that are adapted to register 
with like openings in the type boxes 697 and 698, and 
such enables retainer screws 917 and 918, FIG. 78, to 
be passed therethrough to rigidly secure each type box 
to the related leg of the holder with the type boxes dis 
posed in outboard relation thereto. 
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Referring to FIG. 79 the individual punch and die 
slugs as 707 and 709 are nested within the related type 
box so that each slug in effect is a guide for an adjacent 
slug. In order to prevent the punch and die slugs from 
calling from the related boxes 697 and 698, each slug is 
formed in one of the faces thereof with a recess as TGTR 
and 709R, FIG. 79, and each such recess or slot is of a 
configuration which affords a right-angled shoulder 919 
at one end thereof and a right-angled shoulder 96 at the 
opposite end thereof. 
A plurality of individual retainer strips 922 are Sup 

ported at their opposite ends at the inner sides of each 
type box, and these retainer strips are so positioned as to 
repose in the corners of the slots as 707R and 709R in 
the type slugs corresponding to the right-angled shoulders 
920. The retainer strips in turn are spanned at right 
angles by pairs of wires 923, FIG. 79, on opposite sides 
of each slug, the slugs being reduced to this extent. The 
opposite ends of these wires are supported in the front and 
rear sides of the type boxes. 
A punch and die set once actuated is to be returned 

or stripped to its normal or unactuated position in the 
type boxes. This stripping action is achieved by stripper 
elements that move with the punch and die rams. Refer 
ring to FIGS. 69 and 81, the punch ram 706 is provided 
with a block 930 secured thereto by set screws as 930S. 
In like manner, the die ram is provided with a block 932. 
The front and rear faces of the blocks 930 and 932 are 
formed with slots 933 and 934, FIG. 81 and inturned lips 
935 of a formed plate 936 are disposed in the slots 933 
and 934 so that the plate 936 will move with the punch 
block 930. A plate 937, similar to the plate 936, is 
clamped to the die block 932 to move therewith in like 
lane. 

As shown in FIG. 81, plate 936 is provided at the 
opposed ends thereof with down-bent ears 936E having 
inturned lips 946 thereon which are adapted to overlap 
related lips 942 and 934 formed at the outer ends of a 
related pair of stripper arms 945 and 946. Each arm as 
945 includes an elongated portion provided at the end 
thereof opposite the lip as 942 with a pivot pin 948, FIG. 
78, which is disposed in a corresponding opening at the 
related side at the rear of the type box holder. As shown 
in FIG. 78, a tie bar 950 is extended between and con 
nected to the stripper arms intermediate the ends thereof 
to assure unison of movement and to restore the stripper 
arms as will be described. In this connection, it should 
be noted that the tie bar 950 is disposed in a slot 951 in 
the type box holder, and this slot is counterbored so as to 
neatly receive a coil spring 952 which bears against the 
tie bar 950 so as to bias the stripper arms as 945 and 946 
in an upper or stripping direction. 
A pair of stripper arms 960 and 961 are pivotally 

mounted to the type box holder to extend along the lower 
leg 91 thereof. These stripper arms are related to the 
forward stripper plate 937, and inasmuch as the parts 
described above in connection with the arms 945 and 946 
have related counterparts associated with the arms 960 
961, the description in this regard need not be repeated. 
It may be noted, however, that a coil spring 953 and 
related tie bar 954, FIG. 78, are provided for restoring 
the stripper arms 960 and 961 in the manner that the 
stripper arms 945 and 946 are restored as hereinafter 
described. 

Referring to FIG. 81, the stripper arms 945 and 946 
associated with the punch block 930 are provided with 
the plates 965 that are secured to the inner faces thereof, 
and these plates afford upwardly facing shoulders 965S 
on which are adapted to rest the opposite ends of stripper 
bars 967. The stripper bars 967 in turn are disposed in 
the upper extents of the grooves 707R in the punch slugs . 
as shown in FIG. 79. In like manner, stripper bars 968 
are supported on ledge-affording elements at the forward 
ends of the stripper plates 960 and 961 that are related 
to the die block 932. 
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It will be recognized from what has been described 

above in connection with the manner in which the punch 
slugs are mounted in the type box 697 that the downwardly 
directed punch actuating force imparted to the head 
797H of the selected punch, FIG. 79, will cause the 
stripper arms 945 and 946 to be carried downwardly in 
unison. This is due of course to the fact that the right 
angled shoulder 919 at the upper end of the groove or 
slot 767R in the actuated punch embraces a corresponding 
stripper bar 967. 

In like manner, the upwardly directed die actuating 
force delivered to the head 709H, FIG. 79, of the related 
die will be accompanied by upward movement of the 
Stripper bars 968 that are supported by the stripper arms 
969 and 96. 

After an embossure has been effected and the punch 
and die actuating arms released, the springs 952 and 953, 
FIG. 78, are effective to impart restoring motion to the 
Strippers, and as a consequence of this the stripper bars 
967 and 968 will be effective to return the selected punch 
and die elements to their unactuated position illustrated in 
FIG. 79. 

Character spacing 
Character spacing movement is imparted to the em 

bossing carriage and jaw as an incident to the commence 
ment of an embossing cycle. Timing emanates from shaft 
52 described above in connection with FIG. 53, and it 
will be recalled in this connection that shaft 521 carries 
a cam 525 which is adapted to close a switch. 531. This 

? Switch is the one that controls character spacing, and the 
corresponding electrical pulse is created approximately at 
the 10 position of rotation of shaft 521. It should fur 
ther be mentioned that an embossure occurs approxi 
mately at the 220 position of shaft 521, well prior to 
the formation of an embossure in an embossing cycle. 
When switch 531 is closed, coil 255, FIG. 50, is ener 

gized, and this creates the necessary condition for en 
gaging clutch 253, FIG. 52, which, incidentally, is of the 
half-revolution type. Thus, clutch 253, when engaged, 
imparts 180° rotation to shaft 254, FIG. 34, which is pro 
vided with the double lobed cam 257. Each lobe 257L 
thereof is adapted to engage elements 258 which is se 
cured to one end of a lever 1000, FIG. 34. This lever 
is pivotally mounted on a pin 1001 which is supported 
between frame members 133 and 134, FIG. 51. 

Referring to FIG. 14, a support bar 2003 is rigidly 
Secured to a pair of brackets (not shown) at the front 
of the machine, and this support bar serves as a support 
for the character spacing mechanism which is housed 
between a pair of spaced plates 1005 and 1606, FIGS. 
14 and 30, which are spaced and tied together by the 
pins associated with the character spacing pawl mech 
anism to be described below. 

Adjusting mechanism is afforded in order that the 
character spacing mechanism can be shifted as a unit to 
accurately determine the end margin for the plate to be 
embossed, and such mechanism is inclusive of an adjust 
ing screw 1007, FIGS. 14 and 33 which has the knurled 
head thereof disposed in a notch 1003N in the main sup 
port bar 1003, FIG. 33, which thereby constitutes the 
reference point for end margin adjustments. 
As shown in FIG. 33, the threaded portion of screw 

1007 is disposed in a threaded opening in an ear portion 
1005E bent from the plate 1005. The plate 1005 is rela 
tively long in nature and will be evident in FIG. 33, and 
a pair of slots 1008 and 1009 are formed in the surface 
thereof that is disposed flush against support bar 1003. 
A pair of screws as 1010 have the heads thereof dis 
posed outward of the plate 1005, and the shanks of these 
screws are embraced by the slots 1008 and 1009. The 
threaded portions of the screws 1010 are disposed in 
tapped openings in the support bar 1003, and the screws 
1010 when tightened serve to rigidly secure the character 
spacing mechanism framework to the support bar 1003. 
By loosening the screws 1910, the plate 1005 can be 
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shifted laterally with respect to its related support bar 
is 3 to an adjusted position. 
The character spacing mechanism is associated with a 

character spacing rack 19:2, FIG. 34, which, as ex 
plained in more detail elsewhere herein, is carried by 
the plate carriage C, FIG. 14. The lower surface of this 
rack 1012 as viewed in FIGS. 31 and 33 is provided with 
a set of character spacing teeth (52T, and as explained 
hereinafter the rack as EC2 can be so set as to present 
differently spaced teeth to the character spacing pawl, 
depending upon the width of character spacing required. 

It should further be noted that the carriage C which 
presents the plate to the punches and dies is tensioned 
by a tape 1013, FIGS. 11 and 14, which is associated 
with a spring drum 1014 such that the rack 1012 is nor 
mally under tension in a left-hand direction as viewed 
in FIGS. 31 and 33. When the character spacing pawl 
to be described hereinafter is released, the tape 113 is 
thus effective to pull rack 1012 to the left with the asso 
ciated carriage C, and concurrently with this the character 
spacing pawl is operated to permit the rack 1012 to shift 
but one tooth to the left. It should further be noted in 
this connection that when the plate carriage is returned 
to the start position, tooth 1012T, FIG. 31, will be the 
tooth engaged by the character spacing pawl, but when 
the first embossing cycle is established, as will be appar 
ent from the description that follows, the next tooth to 
the right of tooth 102T will be the first effective char 
acter spacing tooth. 
A character space shift of the plate carriage C and 

the associated rack 1012 is instigated by counterclock 
wise pivoting movement of lever 1000 as viewed in FIG. 
34. In this connection, it should be noted that lever 
1000 at the end opposite the trip arm 258 associated 
therewith is provided with a roller 1000R, and this roller 
is engageable with a stud 1015 which, as shown in FIG. 
33, is carried by one arm of a bell crank 106 which is 
pivotally supported on a pin 1016P. The pin 1816P is 
carried between the plates 1005 and 006 described above. 
The other end of the bell crank 1016 is provided with a 
pin 1018, FIG. 33, which is disposed in a slot at one end 
of a link 1019. The opposite end of this link is pivotally 
connected to a lever 1020. 

Lever 1020 is disposed generally normal to the dis 
position of link 1019 and is pivotally mounted on a stud 
1022 supported by plate 1005. A coil spring 1023 is 
anchored at one end to the bell crank i820 below the 
pivot 1022 as shown in FIG. 33, and the opposite end 
of this spring is anchored on a stud carried by an arm 
associated with the back spacing mechanism as Will be 
described hereinafter. Thus, back spacing is disasSo 
ciated from character spacing, and hence spring 1023 is 
effective on lever 1020 normally to dispose the latter in 
the position illustrated in FIG. 33. 
The lever 1020 at the upper end thereof as viewed in 

FIG.33 is provided with a roller 1020R which is engage 
able with a lug 1025 provided at one end of a character 
spacing pawl 1026. This pawl is pivoted intermediate 
its ends on a pin 027, and this pin together with a spacer 
sleeve 1028 thereon, FIG. 30, serves as one of the tie 
and spacer elements used to join plates 1005 and 1066. 
The end of the character spacing pawl iO26 opposite 

the lug 1025 is provided with a tooth 1029, FIG. 31, 
which normally engages a tooth 102T of the rack (12. 
However, when the lever 1020 is pivoted clockwise as 
viewed in FIG. 33, at the time when the bell crank 1016 
is pivoted counterclockwise, the roller 1620R strikes the 
lug 1025 of the character spacing pawl 1026. Such en 
gagement causes the character spacing pawl 1026 to be 
pivoted clockwise as viewed in FIG. 31, and this dis 
engages the tooth 1029 of pawl 1026 from the related 
tooth on the rack 1012. Accordingly, the band 1013 
associated with the plate carriage is free to take over, 
and the plate carriage is freed to a character spacing 
movement to the left as viewed in FIGS. 11 and 14. 
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This is a single-tooth movement under normal operation 
insofar as the character spacing rack 1012 is concerned, 
and in this connection it should be noted that the charac 
ter spacing pawl 1026, at the end thereof corresponding 
to the tooth 1029 thereon, is tensioned by a related leaf 
spring 1931, FIG. 33, which is normally effective to bias 
the character spacing pawl to cause the tooth thereon to 
engage a related tooth on the rack 1012. It should here 
be noted that the cam 257, FIG. 34, undergoes a half 
revolution in the order of 60 milliseconds, which is mani 
fest in a mere snap release of the character spacing pawl 
1026, or in other words, the releasing action of the char 
acter spacing pawl 1026 is swift enough to enable the 
leaf spring 1031 to return the pawl 1026 to engagement 
with a tooth as 1012T by the time the rack 1812 has 
moved through no more than the space occupied by a 
single tooth thereon. 
The above described character spacing movements 

are repeated in each embossing cycle and until the last 
character for a particular line on the plate has been en 
bossed, whereafter conditions are established for moving 
the plate carriage C through a return movement to the 
start or zero position of the next line to be embossed, 
and simultaneously with this the punch and die head or 
C-frame 700 undergoes a line spacing movement in a 
manner to be explained. 

It will be recalled that the control pulse for character 
spacing emanates from switch 53i, FIG. 53. In order 
to enable a blank space to be established when desired, 
as between words in a line, the coil 255 for controlling 
clutch 253 has a special switch associated thereWith, as 
will be described hereinafter, which will be closed when 
a blank space is to be afforded in a line. 
As noted hereinabove, the character spacing rack 012 

is carried by the plate carriage, and in FIG. 39 the related 
portion of the carriage is indicated by reference charac 
ter C, this including an angled support member 1092 
having a pair of spaced, parallel legs i992A and 1092B 
extending in opposite directions. A separate Support bar 
1093 is secured to the leg 1092A of the carriage Section 
C’ as by a screw 1094, and this support bar is spaced 
opposite the carriage leg 1092B. The support bar 1093 
and the leg 1092B have aligned openings therein in which 
are disposed reduced end portions of the character spac 
ing rack 1012 and the tabulator rack 036 so as to be 
freely rotatable therein. It will be noted, however, that 
the right hand end of the character spacing rack 1052 
as viewed in FIG. 39 extends beyond the leg 1992B of 
the carriage section C and is slotted at 02S to afford 
a joint for the coupling of an automatic carriage spacing 
control element. 
The rack 1012 is square in section and each side is 

formed with teeth as 10A2T (see FIG. 33) but of dif 
ferent width. In like manner, the tabulator rack has 
four notches spaced 90° apart about the circumference 
thereof, and there is one such notch related to each side 
of the rack 1912, which is to say that for given character 
spacing there will be a tooth of predetermined width 
assigned thereto on the rack 1036. As noted above, the 
character spacing rack and tabulator rack are provided 
with meshed gears 1038 and 1039. The end of the rack 
102 adjacent its gear 1038 projects beyond the support 
bar 1993, and a bevel gear i095 is secured thereto. This 
gear is meshed with a related gear 1096 carried by a 
manually operable shaft 097 in turn supported for ro 
tation in a boss 1098 that projects from the Support arm 
1993. The end of the shaft 1097 opposite the gear 1096 
is provided with a knob 1099 representing a manual selec 
tion knob enabling one of the four sides of the rack 1012 
to be selected for association with the character spacing 
pawl, and simultaneously with such selection a corre 
sponding tooth on the tabulator rack 1036 will be made 
available for tabulating operations. Thus, when a given 
side of the rack 1012 is presented by way of selection 
to the character spacing pawl, a given side of the tabu 
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lator rack 1036 becomes operative. It will be realized 
that sets of racks (12 and 1036 can be interchanged 
at will so that a wide variety of character and tabulating 
spacing is possible. 

Tabulator 

In the course of embossing a plate to be used in ad 
dressing or like operation, it is often customary to asso 
ciate a code number or other symbolic representation in 
alignment with one or more of the lines of type charac 
ters embossed on a particular plate. Such a code desig 
nation will be embossed on the plate in spaced relation 
with the last position whereat a type character will be. 
embossed in a particular line. Thus, for example, the 
code designation may be embossed in alignment with 
the name of a person for which type characters are em 
bossed in a particular line. Manifestly, the names of 
persons vary in length so that the position whereat the 
start of a code number or the like will be embossed is 
located beyond what would be the end of the longest 
name represented by type characters embossed on a plate. 
The following is an example of this: 

Halfwayhouse X125 
The position whereat the letter 'X' is disposed in the 
foregoing example may be the position whereat the first 
character of a code number or other symbol will be em 
bossed on the plate. 

In order that the plate may be expeditiously disposed 
so as to be in position to receive an embossure at the 
position “X” in the foregoing example, a tabulator ar 
rangement is provided in the present instance, such being 
inclusive of a tabulator pawl 1035, FIGS. 31 to 33. This 
pawl is pivotally mounted on the same pin 1927 on which 
the character spacing pawl 1026 is pivotally mounted. 
The pawl 1035 is associated with a tabulator rack 1036, 
FIG. 32, and referring to FIG. 30, it will be noted that 
this rack is positioned to the left of the rack 1012, that 
is, the tabulator rack 1036 is forward of the character 
spacing rack as the machine is viewed from the front. 
The two racks 1012 and 1936 are provided at ends 

thereof with respective gears 1038 and 1839, FIG. 30, 
for a purpose to be explained hereinafter. While the 
tabulator rack as 1036 may be formed in a number of 
different ways, the arrangement shown in the drawing 
consists of a rack that has but a single tooth i035i cut 
thereinto which in this instance will be at a predetermined 
position to enable the plate to be disposed in position to 
have the type character “X” in the above set forth exam 
ple embossed on the plate. It will be understood that 
provision may be made for several different positions of : 
tabulation on a particular rack as 1036 by providing a 
notch as 1036T in the desired position which will be de 
terminative of where a succeeding type character is to be 
embossed in a particular line of type characters. 
further important to note that the tabulator tooth as 
1036T will, in effect, be located one space behind, that is, 
to the left as viewed in FIGS. 31 and 32, of the associated 
character embossing tooth on the character spacing rack 
1012 that is determinative of the position where the first 
type character of the symbol is to be embossed in a par 
ticular line, such as the symbol “X” in the tabulating ex 
ample set forth above. This is so for the reason that, as 
explained above, a character spacing operation occurs 
quite early in the cycle in which that particular character 
is to be embossed. 
As noted above, the pawl 1035 is pivotally mounted 

on a pin 1027. This pawi is provided at one end thereof 
with a tooth 1040, FIG. 32, and this tooth is normally 
urged into engagement with the surface of the tabulator 
rack 1036 by a leaf spring 1041 which is secured in a 
block 1042, FIG. 33, along with the leaf spring 1031 that 
is effective on the character spacing pawl. - 
The end of the tabulator pawl 1035 opposite the tooth 

portion 040 is normally engaged by the roller 1820R on . 
the bell crank 1020 as shown in FIG. 33. Hence, until 
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the roller 1020R is freed from contact with this end of the 
tabulator pawl, the associated leaf spring 1041 is ineffec 
tive to dispose the tabulator pawl tooth in any related 
notch in the tabulator rack. Therefore, in order to en 
able tabulation to be accomplished, it is necessary to rock 
lever 1020 to disengage the roller 1020R from the tabu 
lator pawl. Referring to FIG. 33, such is accomplished 
by pivoting the lever 1020 clockwise which, incidentally, 
is the same direction of motion required to effect char 
acter spacing. 
When a tabulating operation is to be effected, an elec 

trical pulse is derived from, for example, the tabulator 
key in a conventional keyboard. It will be understood, 
however, that such a pulse could be derived from the 
code on a punched tape being sensed to control operation 
in the machine or from any other similar source. In any 
event, such a tabulating pulse is manifest in completion 
of a circuit to an electromagnetic coil 1844, FIG. 33, and 
this coil is provided with a core or armature 1945 having 
one end thereof exposed and in alignment with a lug 
1026L at the lower end of lever 1020. Hence, by moving 
lever 1020 to bring the lug 1020L thereof into the field 
of the energized core 1045, the latter in effect attracts and 
holds lever 1920 with the roller 020R thereof spaced to 
the right of the left-hand end of the tabulator pawl 1035 
as viewed in FIG. 33. The initial movement of the lever 
1020 requires energization of the electromagnetic coil 255 
associated with the character spacing clutch 253 described 
above, and hence, the tabulating operation is inclusive 
of a character spacing pulse. 
Thus, a tabulating operation entails movement of the 

character spacing pawl 1626 to an ineffective position. 
Accordingly, the character spacing rack 19:2 is freed, and 
since at this time the tooth 1040 on the tabulating pawl 
is well spaced from the tooth 1636T, as shown in FIG. 
32, the plate carriage is completely free to the action of 
the spring biased tape 613. When lever 1020 is moved 
clockwise as viewed in FIG. 33 as an incident to opera 
tion of the character spacing clutch 253, the lug 1020L. 
thereon is disposed in proximity to the field of core 1045 
which, if energized, is thereupon effective to attract and 
hold the same in engagement therewith. Accordingly, 
the character spacing pawl is held in an ineffective posi 
tion, and the two racks 102 and 03S are free to shift 
to the left as viewed in FIGS. 31 and 32 through a wide 
spacing movement until the tooth 1636T is presented to 
the tooth i040 of the tabulating pawl. At this time, the 
leaf spring 345 is then effective to urge the tooth on the 
tabulating pawl into engagement with the related tabulat 
ing tooth 1636T on the tabulating rack 1036. Plate car 
riage movement ceases, and the plate to be embossed is 
now in its tabulated position. 
When the tooth 1940 on the tabulating pawl is dis 

posed in engagement with the related tooth 1036T on the 
rack 1036, such of course is manifest in a counterclock 
wise pivoting action of pawl 1035 as viewed in FIG. 32. 
Referring to FIG. 14, a switch operating arm 1948 is 
connected to the tabulating pawl adjacent the tooth 1040 
thereon such that when the tabulating pawl is pivoted in 
a counterclockwise direction as described above, the 
switch operating arm 1048 is lifted. 
The switch operating arm 1048 is associated with a 

Switch 649, FIG. 14, which includes contacts which are 
normally closed so long as the tabulating pawl is in its 
ineffective position. This switch, as will be described in 
detail hereinafter, is part of the energizing circuit of the 
tabulator coil 1044, but when the tabulating tooth 1040 
is disposed in engagement with the tooth 1936T, FIG. 32, 
the contacts of switch it)49 are opened, thereby de-ener 
gizing coil 1044, and accordingly lever 1020 is freed to 
the action of its return spring 1023, whereupon the parts 
are restored to the condition illustrated in FIG. 33. 

Particularly in the instance of metal plates that are 
being embossed, it may be necessary to correct an error 
in an embossed character by blanking the erroneous char 
acter. This entails back spacing of the plate carriage C 
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in order to enable a blanking punch and die slug in the 
type matrix to be effective on the erroneous character to 
flatten out the corresponding area of the plate so that the 
correct character can thereafter be formed. To enable 
this to be accomplished, a back spacing pawl 1660, FG. 
31, is pivotally mounted on a pin 1961 which is supported 
at the upper end of a bell crank 062 which, in turn, is 
disposed for rocking motion on a support shaft 1653. 
The be crank 062 includes an arm 54 which is dis 
posed generally at right angles to the arm thereof which 
carries the back space pawl 1066, and arm 064 of the 
bell crank 1062 is formed with a ledge 054, FIG. 31, 
which is normally engaged by a lug 1665 of a lever 1066, 
as shown in FIG. 33. 
The lever 1066 is pivoted intermediate the ends thereof 

on a pin 1067, FIG. 33, which is supported by a bracket 
1968 which, in turn, is supported by the plate bar 83, 
FIG. 14. The end of the lever 1066 opposite the lug 
1065 is provided with a downwardly directed arm 1670 
as viewed in FIG. 33, and a link 07 is provided having 
at the upper end thereof a pin 972 that is disposed to 
move in a slot 1073 in lever arm 070. Thus, the link 
107 is pivotally related to the lever 666, and the end 
of the link 1671 opposite the pin 1872 is formed with a 
slot 1075 in which the shank of a pin it 76 is disposed. 
Pin 1076 is carried by a lever 1977, and this lever is 
provided with an opening which embraces an eccentric 
1880. The eccentric 698 is Secured for rotation with 
the driven element 08; of a one-revolution clutch {33, 
FIG. 34, which is the spring type herein described. The 
driving element 1084, FIG. 34, of the clutch 1983 is driven 
in turn from shaft 223, FIG. 34, which, it is recalled, is a 
continuously driven shaft, FIG. 9. When it is desired to 
effect back spacing, the clutch .833 is engaged in a man 
ner now to be described, imparting rotation to the eccen 
tric 1980. 

Back spacing is a keyboard operation, a key BS being 
allocated thereto as shown in FIG. 65. When the back 
space key is actuated, a Switch is closed which is arranged 
in the energizing circuit of an electro-magnetic coil 1986, 
FiG. 33. Upon energization of the coil 1086, the arma 
ture 1087 associated therewith is moved to a releasing 
position with respect to the notched clutch sleeve of the 
clutch 233 (noting that this clutch is similar to clutch 
169 above described), thereby permitting the clutch {83 
to engage and impart rotation to the eccentric 168 in 
a counterclockwise direction as viewed in F.G. 33. 

Lever 1077 is resultantly raised, FG. 33, and counter 
clockwise movement is imparted to the lever 670 through 
link 07S. This causes a downward force to be imparted 
to the arm 664 of the bell crank 1862. Resultantly, 
the be crank 662 is rocked clockwise as viewed in 
FIG. 33, and this causes the back space pawl 060 to be 
moved to the right as viewed in FIG. 31. 
The back space pawl 1660 is provided with a tooth 

1060T as will be evident in F.G. 31, and this tooth is 
normally disposed in a notch in the character spacing rack 
1012. Hence, when the back space pawl 060 is shifted 
to the right as viewed in FEG. 31, a return stroke of a 
single character width is imparted to the rack 102 and 
resultantly to the plate carriage C. Accordingly, the plate 
carriage is moved from its most advanced character re 
ceiving position back to a previous character position, 
and such return movement is effected repeatedly step wise 
if necessary until the plate is back spaced to the character 
position immediately preceding the erroneous character, 
since it will be recalled that character spacing occurs as 
an incident to commencement of an embossing cycle, and 
not as an incident to completion of an embossing cycle. 
The plate is then in position to have the blanking punch 
and die operate thereon. 

It is to be further noted that a leaf spring in the nature 
of the leaf springs 1035 and 1945 described above is 
associated with the back space pawl, and the back space 

44. 
the character spacing leaf spring 1031. As shown in 
F.G. 34, the character spacing pawl 1926 and the back 
space pawl (960 are disposed in side-by-side relationship, 
and the teeth thereon are normally engaged in the same 
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notch in the character spacing rack 02. When the 
back space pawl is effective to advance the character 
spacing rack 1012 one tooth to the right as noted above, 
it will be recognized that the character spacing pawl will 
be biased downward by the next oncoming tooth of the 
character spacing rack, Such that when the back space 
movement has been completed, the character spacing 
tooth will be disposed in the corresponding oncoming, 
notch of the character spacing rack. 
The full extent of back-spacing movement is completed 

after the eccentric 1030 has reached its 180 position, and 
thereafter the back-space pawl 2069 commences return 
movement from its advanced position whereat the back 
space movement imparted to the rack 1612 was com 
pleted. In the meantime, the character spacing pawl 
i026 has been disposed in a home position in the afore 
said oncoming notch, and as the eccentric (30 completes 
the end of its 360 cycle, the back space pawl is once 
again disposed in a common notch in the rack 1012 in 
association with the character spacing pawl. 

In order that there will be no interference by the back 
space pawl 1860 during the course of normal character 
spacing pawl 026, the back space pawl is provided with 
a stub pin 1898, FEG. 31, and this pin is in position to 
be engaed by a corresponding shoulder at the toothed 
end of the character spacing pawl 1626. Hence, when the 
character spacing pawl 1026 is released to a rack releas 
ing position with respect to rack 102, the back spacing 
pawl 36) is pulled down to a non-interfering position. 

Line spacing 

As noted hereinabove, a rack 196, FIG. 9, is secured 
to the C-frame 700, FIG. 9, in which the punch and die 
operating mechanism is housed. This rack is engaged 
with a pinion 195 on a shaft 87, and it will be recalled 
that the other pinion i89 on shaft 187 engages a rack 
190. This rack 9), as shown in F.G. 12, has the end 
thereof opposite the pinion 187 secured to a depending 
flange 100 which projects from a plate 110i that is dis 
posed in a horizontal plane inward of the side plate 60. 
A slide plate 1501, as shown in FIG. 55, is generally 

rectangular in shape and is provided with a pair of spaced 
bars 103 and E04 that are screwed to the underside 
thereof. These bars in turn are securely fastened to the 
underside of plate 522 of the character selection unit which 
it will be recalled, is also secured to the C-frame 700, 
F.G. 55, in which the punch and die operating mechanism 
is housed. Advantageously, the slide 110 is guided be 
tween a pair of roilers 105 and 106, FIG. 12, that are 
respectively engaged with the upper and lower faces 
thereof. 
When the last character has been completed in the first 

line on the plate undergoing embossing, the carriage C 
which supports the plate is shifted laterally to the initial 
embossing position whereat the first character in each 
line is to appear, and at the same time the punch and die 
head 700 is allowed to move by gravity to in effect dis 
pose the type holder 537 in the second embossing line 
position. The details by which this is accomplished are 
set forth immediately hereinafter. 
With regard to line spacing, it should first be pointed 

out that under the present invention the embossing head 
structure 70 is so oriented as to be capable of gravity 
induced movement in advancing the punch and die matrix 
536 from a previous embossing line to the next line on 
the plate to be embossed. This disposition of parts is 
manifest in the fact that the operative or configured ends 
of the punch and die elements are disposed substantially 
in a plane that is inclined at 30 to the horizontal. This 

leaf spring (not shown) is substantially in the plane of 75 will be particularly apparent in FIG. 10 of the drawings. 
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The movement of the plates through the machine as 
hereinafter described, occurs in this same plane. 
As noted hereinabove, the C-frame members or plates 

70 and 792 of the embossing head 700 are tied rigidly 
together as a unit. In order to permit the embossing 
head to slide via gravity for line spacing, inclined ways 
are afforded therefor including a support bar 110, FIG. 
77, secured to the outer face of the frame member 701, 
and the lower face of this bar is forced with a downwardly 
facing V-notch which is shaped complemental to a 
diamond-shaped guide rail 1112 which in turn is supported 
in a rigid bar 1114. The bar ii 4 is secured to the in 
side face of the plate member 133, FIG. 50, above de 
scribed. As will be noted in FIG. 50, the support bar 
1114 is disposed substantially at the aforesaid 30° angle, 
and consequentiy this support member in part determines 
the angular support or guideway for the punch and die 
head 709. 
The other frame member 702 of the punch and die head 

is connected to the plate element 522 of the selector unit, 
and it will also be recalled that the plate element 522 is 
secured to the guide plate 101, FIG. 12. Plate 1101 is 
disposed approximately in the aforesaid 30 plane con 
sistent with the disposition of the support bar 1114. Ac 
cordingly, both sides of the punch and die head 700 are 
supported and guided for movement in the inclined plane 
which introduces a gravity effect on line spacing. 

In producing a line spacing movement during the course 
of embossing, as distinguished from a return movement of 
the punch and die head 700 to be hereinafter described, 
resort is had to ratchet and pawl mechanism which in 
reality serves as an accurate stop for the punch and die 
head when it is freed for gravity movement to a new em 
bossing line position. To this end, and referring to FIGS. 
9, 15, 50 and 51, it will be recalled that the ratchets 200, 
20, 202 and 203 are secured to shaft 187 which carries 
the line spacing pinions 189 and 195. Of these four 
ratchets, only a single one at a time is effective, which is 
to say that when the machine is set for operation on a set 
of plates, all but one of these ratchets is rendered inopera 
tive, since the teeth on the different ratchets 200-203 are 
respectively allocated to line spacing movement of differ 
ent extents. The manner in which a particular ratchet is 
Selected for operation in any one run of the machine will 
be described presently. 
The individual pawls 240, 241, 242 and 243 that are 

assigned to the four above-identified ratchets are provided 
with collars 243C, FIG. 15, and these collars are jour 
nailed on a support pin 1120 as shown in FIGS. 9, 15 
and 50. The Support pin 20 in turn is carried at the 
forward ends of a pair of arms 123 and 1124, FIG. 51, 
and these arms are spaced by a spacer sleeve 125 which 
is pivotally mounted on a support shaft 1128, FIG. 51, 
which is supported between the frame plates 133 and 134. 
As shown in FIGS. 50 and 51, a control arm 1130 is . 

journalled on the support shaft 1128. This control arm 
includes a leg 1130L having the free end thereof secured 
to arm 1124 of the support yoke for the pin 1120. This 
arrangement is used to effect a particular control on the 
operative one of the line spacing ratchets as will be 
mentioned hereinbelow. 

In order that the punch and die head 700 will undergo 
line spacing movement, the operative one of the pawls, 
Such as the pawl 243, is to be released with respect to the 
associated ratchet as 203. In this connection and ref 
erring to FIG. 50, it will be noted that the pawl 243 is 
provided at the upper end thereof with what constitutes 
a holding dog 243D. This dog is normally effective to 
engage a tooth on the associated line spacing ratchet 203. 
This condition is maintained by means including a leaf 
spring 243L, FIG. 50, effective on the rear face of the 
pawl 243 as viewed in FIG. 50 to hold the dog element 
thereon engaged with an associated tooth of the 
ratchet 23. 

It will be seen, however, that by pivoting the pawl 243 
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clockwise as viewed in FIG. 50, against the return action 
of the spring 243L, holding action on the ratchet 203 is 
eliminated, and consequently the punch and die head is 
free to slide downward in a line spacing movement. Such 
release of the pawl 243 is achieved in the following 
ae. 

Again referring to FIG. 50, the lower end of the pawl 
243 is disposed adjacent an impeller 135 which is secured 
to the shaft 234. This shaft will be rotated counter 
clockwise as viewed in FIG. 50 when the clutch 233 (FG. 
51) associated therewith is engaged. This is a one-revolu 
tion spring type clutch above described, and when engaged 
shaft 234 rotates and the impeller 135 is brought to bear 
forcefully against the lower end of pawl 243 pivoting the 
latter clockwise as viewed in FIG. 50 to release the dog 
243D with respect to the ratchet 243. As will be de 
scribed elsewhere herein, the operating pulse for clutch 
233 may occur simultaneously with return movement of 
the plate carriage C to its start position for the new line 
of embossures. 

It will be appreciated that the punch and die head em 
bodies a substantial mass, and consequently it is important 
to ease the punch and die mechanism into the new line 
position. This is achieved by exerting a control action 
on the operative ratchet such as the ratchet 2(93 once the 
same has been released. To this end, a cam 137, FIG. 
51, is secured to the shaft 234 for rotation therewith. 
The control arm 1130 referred to above is provided with 
a follower 130F, FiG. 50, and this follower is disposed 
to ride on the can 1137. 
The relationship is such that the impeller E35 first 

moves the pawl 243 to a ratchet releasing position, and 
shortly thereafter, at a time when the tooth previously 
held by the dog 243D passes the dog, the cam 137 is 
then effective to shift arm 30, FIG.50, clockwise. This 
rocks the arms i23 and 1124, FIGS. 50 and 51, which 
carry the support pin 1120, and consequently the pawl 
243, along with the associated inoperative pawls, is raised. 
At the same time, spring 243L is effective to urge the dog 
243D inward to meet the oncoming new tooth of the 
associated ratchet 203. 
As this occurs, the low part or dwell of the cam 1137 

is being presented to the follower 130F in a decreasing 
radius, and consequently a controlled braking action is 
exerted on pawl 243 so as to ease the punch and die 
mechanism gradually into the new embossing line position. 
When shaft 234 completes its cycle of revolution as de 

termined by the associated clutch 233, it once again is 
returned to its positive holding position as illustrated in 
FIG. 50. Consequently, the punch and die mechanism 
is disposed with the tips 706T and 708T of the punch and 
die rams 706 and 708 disposed on the line of the plate 
being embossed that represents the new embossing line 
position. 

It was mentioned above that only a particular ratchet 
as 203 and related pawl 243 will be operative at any one 
time. A related ratchet and pawl effective for line spac 
ing can be manually selected, and this is accomplished by 
manually adjustable camming means whereby a pawl as 
243 can be selected for operation. Thus, and referring to 
FIGS. 9 and 51, a cam rod 1140 is supported between the 
frame plates 133 and 134. The cam rod is formed with 
cam flats as 1140F3, FIG. 50, directly opposite the pawls 
240-243. The cam flats are so oriented that when a flat 
as 1149F3 is presented toa pawl as 243 to permit the same 
to control a ratchet as 203, all other pawls are held away 
from their ratchets by the unflat parts of the rod 1140. 
The rod 140 includes an extension outward of the 

Support plate 134, and a bevel gear 1141 is secured there 
to. As shown in FIG. 9, a shaft 143 is arranged ver 
tically and substantially normal to the shaft 1140, and 
shaft 1143 is provided at the lower end thereof with a 
bevel gear 1144 in mesh with the bevel gear 1141. The 
shaft 143 is manually operable from a knob i. 144K in 
an exposed position adjacent the rear of the machine, and 
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a pointer 1144P, FIG. 11, is provided thereon. The 
pointer 144P overlies a plate 1146 which is inscribed 
with the various line spacing positions related to the pawls 
240-243, such that by turning the knob 1144K to a par 
ticular indicated position, a corresponding cam flat on rod 
1140 is presented to a pawl 240-243 and a line spacing 
condition will be established in the machine based on the 
spacing between the teeth of the ratchet corresponding 
to the pawl thus selected to be operative. m 
When the plate being embossed is in the next line em 

bossing position, and the last character has been em 
bossed, the punch and die head is to be returned to home 
position through a line space return movement. To effect 
line space return, shaft 187 is to be turned counter to 
that associated with normal line spacing, that is, shaft 87 
will be rotated clockwise as viewed in FIG. 12. This is 
attained by way of a line spacing return clutch 1145, FIG. 
15, which when energized, drives the pinion 185, which 
in turn is meshed with gear 186 affixed to the line spacing 
shaft 187. 
The line spacing clutch 1145 is energized through a 

circuit that includes a conductive slide plate 1147, FIG. 
11, and a contact 1150 slidable with respect thereto. It 
will be noted that the slide 1147 has a beveled surface 
1151. The conductive element 147 is secured to the se 
lection unit plate 522 to move therewith in line spacing 
movements. The contact 1150 is, however, stationary so 
that the slide 1:47 moves therebeneath during the course 
of normal line spacing. 
The contact 1150 has a lock 1155 associated therewith, 

and this lock has a detent end disposed in a grooved bar 
such that by loosening the lock 1155 the contact 1150 and 
associated index plate 1157 can be moved left or right 
in unison as viewed in FIG. 11 with respect to a pointer 
device 1160 associated with inscribed line spacing mark 
ings on the index plate 1157. 
The condition illustrated in FIG. 11 represents a last line 

condition. Under this circumstance, as will be described 
below, the line spacing return clutch 1145 will be ener 
gized, and consequently the element 1147 will be moved 
in a return movement to eventually dispose the contact 
1150 off the sloped surface 115, breaking the circuit to 
the coil associated with the line spacing return clutch. As 
a consequence, return or counter rotation of shaft 187 is 
interrupted, and the embossing head is now disposed in the 
first line position for the new plate that is to be advanced 
to the embossing station. 

Plate feed and carriage details 
The feeding of a plate to be embossed from the Supply 

magazine to and through the embossing station, and from 
thence to the plate rolling station, described in more 
detail hereinafter, occurs along a path that lies in the 
inclined plane in which the principal parts of the ma 
chine are disposed for operation as was described above. 
This path is defined by a rail 1220, FIGS. 24 and 30, sup 
ported between the side plates of the machine. Consid 
ered as an entire movement, the lowermost plate is ad 
vanced from the supply magazine M, FIG. 24, into a sta 
tionary carriage 1225 at the hand feed station identified 
as position I in FIG. 24. . 
The first plate in the machine will be advanced to the 

embossing carriage C, position II, FIG. 24, as an incident 
to repeated manual cycling of the machine. Assuming 
that a plate is already in the stationary carriage 1225 at 
the hand feeding station, position I, the plate advanced 
thereto from the supply magazine will move this plate 
forcefully from the stationary carriage at the hand feed 
station into the jaws of the embossing carriage C which 
will have been moved to the right, as viewed in FIG. 24, 
along the rail 1220, to lie immediately adjacent the left 
hand side of the stationary carriage 1225 at the hand feed 
station. In fact, the embossing carriage will have been 
shoved to this position by the plate roller or discharge car 
riage 1230 moved to the right from its normal position 
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III, FIG. 24, along the rail 1220 to abut the embossing 
carriage C, holding the latter up against the carriage 1225. 
The way in which, the carriages are supported for travel 
along the rail E220 will be described in detail below. 

Therefore, assuming an embossed plate is present in 
the embossing carriage C at the time of advancement of 
a blank plate from the supply magazine, the plate thereon 
that was embossed will be moved by the blank plate into 
the jaws of the plate roller carriage 1230. 

Therefore, when the carriages 1225 and 1230 are re 
turned and come to rest at their operative positions shown 
in FIG. 24, there will be an embossed plate at the dis 
charge and plate rolling station (III) to be rolled, there 
will be a plate in the embossing carriage C (station II) 
to be embossed, and there will be a blank or unembossed 
plate in the stationary carriage 1225 at position I awaiting 
delivery to the embossing carriage in the next plate feed 
cycle. 
The foregoing movements are instituted by energization 

of the plate discharge coil 1250, FIG. 42, which is ener 
gized as a result of a plate discharge signal in the tape, 
or by actuation of a plate discharge key on the keyboard, 
or by the operator manually pressing a plate discharge 
button on the control panel. In any event, when a plate 
discharge signal is established to energize the discharge 
coil 1250, parts are set in operation which cause the mov 
able carriages C and 1230 to be shifted to their right hand 
limit positions in the machine where they abut against 
one another and where the embossing carriage C abuts 
the left-hand edge of the stationary carriage 1225 at the 
hand feeding station. This condition having been es 
tablished, a new plate is advanced from the bottom of the 
supply magazine, and the manner in which these move 
ments are accomplished will now be described. 

Referring to FIGS. 42 through 46, and particularly 
FIG, 42, the plate discharge coil 1250 is arranged ad 
jacent the side plate 134, FIG. 50, and is in position to 
actuate a related armature 1251 to pivot the same counter 
clockwise as viewed in FIG. 42, against the return action 
of a spring 1251.S. An adjustable stop 252 is arranged 
at the side of the armature opposite the coil 1250 to lo 
cate the armature for accurate positioning. 

Actuation of the coil 1250 is manifest in a plate car 
riage drive bar 1255, FIGS. 27 through 29 and FIG. 45, 
being conditioned for right-hand movement as viewed in 
FIGS. 27 and 45, this movement emanating from the 
clutch 250, FIG. 46, which was described above. To this 
end, a roller 1256 is supported at the outer end of an 
arm 1257, FIG. 42, normally in position to rest on the 
upper edge of the armature 1251 in the unenergized state 
of the coil 1250. The arm 1257 is carried on a rock 
shaft 1259, FIG. 42, supported by the plate roller car 
riage 1230, FIG. 45, as a part thereof. Aspects of the 
plate roller carriage will be described in more detail 
below, but it may be here noted that the arm 1257 nor 
mally tends to be urged counterclockwise as viewed in 
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FIG. 42 by a torsion spring 1259 related thereto in the 
manner evident in FIG. 45. 

Thus, until the coil 1250 is energized, its armature 
1251 is disposed opposite the roller 1256 to hold the arm 
1257 out of a notch 1255N1 formed in the upper edge 
of the carriage drive bar 1255, as is evident in FIG. 42. 
However, when the plate discharge coil is energized, this 
condition no longer prevails, and the arm 1257 is freed 
to be spring urged into the notch 1255N1, whereafter 
forced movement of the bar 1255 to the right as viewed 
in FIG. 27, carries the plate roller carriage 1230 along, 
and the plate roller carriage eventually engages and moves 
the embossing carriage C to the right-handmost limit posi 
tion of the plate carriages considered as a whole. 
As noted above, movement of the carriages to the right 

occurs as an incident to the drive bar 1255 being moved 
to the right, and this movement in turn occurs as an in 
cident to actuation of the clutch 250 which is a solenoid 
controlled clutch. The energizing impulse to this clutch 
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is originated as a result of the arm 1257 being disposed 
in the notch 1257N1 as noted, and to this end, a Switch 
actuating finger 1260, FIG. 26, is secured to the rock 
shaft 1258 which carries the arm 1257 so that the switch 
operating finger 260 moves therewith. 

Thus, the switch operating finger 1260 is disposed ad 
jacent a switch 1263, FIG. 11, and when this switch is 
operated, an energizing circuit is completed to solenoid 
250S which, when energized, permits the carriage restor 
ing or return clutch 250 to engage. The clutch 250 when 
engaged imparts rotary motion to an associated disc 1266, 
FIGS. 45 and 46. Under the circumstance of plate feed 
ing now under consideration, the clutch 250 operates as 
a so-called half-revolution clutch, and this is evident from 
the two notches 1266N1 and 1266N2 located at widely 
spaced positions on the disc 1266. As in many of the 
clutches above described, a cycle of operation is inter 
rupted, allowing a roller 1270 to engage a notch in the 
disc 1266, noting that the rollier 1270, FIG. 45, is car 
ried by a lug secured to the side plate 61 of the frame of 
the machine. A spring 1273 is effective on the arm 127 
so that the roller 1270 is normally urged into contact with 
the disc 1266. 
A pin 1275, FIG. 45, is carried by the disc 1266 to 

rotate therewith. The pin 1275 projects into a slide 1276 
which in turn is arranged for linear motion in a slot 1277 
formed in a generally vertically disposed arm 1278. The 
arm 1278 at the upper end is connected to the left hand 
end of the plate carriage drive arm 1255 as shown in 
FIG. 45, and at its lower end is pivoted on a pin 281 
carried by a link 1282 which in turn is pivoted on a pin 
i283 supported by a bracket 1284 that is secured to the 
frame side plate 61. 
The slide 1276, as noted, is constrained for linear move 

ment in the slot 1277. It will therefore be seen that when 
the disc 1266 is rotated as a result of energization of 
clutch 250, the pin 1275 will traverse a circular path, but 
this motion will result in oscillation of the drive arm 
1278 in turn producing right hand motion of the plate car 
riage drive arm 1255 as viewed in FIG. 45. 
The bar 1255, FIGS. 43 and 45, is guided and Sup 

ported for strict horizontal movement by means includ 
ing support lugs as 1286 having milled slots in which the 
bar 1255 is free to slide, and the bar 1255 is constrained 
against vertical displacement by rollers as 1287, FIG. 27, 
engageable with the upper surface of the bar 1255. 
The extent of right-hand movement of the bar 1255, 

when driven by the oscillating arm 1268, is such that bar 
1255 is moved substantially from the position shown in 
FIG. 27 to the position shown in FiG. 29. It will be re 
called that as this is occurring, the arm 1257, which is car 
ried by the plate roller carriage 1230, is disposed in the 
notch 1255N1 so that the plate roller carriage is carried 
along to the right with the drive bar 1255 and the plate 
roller carriage 1230 positions the embossing carriage C. 
This eventually results in the carriages being disposed in 
the side-by-side abutting relationship shown in FIG. 26. 
It should also be noted that movement of the embossing 
carriage into the position shown in FIG. 26 occurs against 
the return spring action established in the return tape 
i013, secured thereto as shown in FIG. 24. 
As viewed in FIG. 45, movement of the plate carriage 

drive bar 1255 to its extreme right-hand position is mani 
fest in the notch 1266N2 of the disc 1266 being presented 
to the roller 270, which accompanies disengagement of 
the clutch 250 after approximately 209 rotation. At this 
point it is to be noted that a plurality of switch operating 
cams 1290-1 through 1290-6, FIG. 46, are secured to 
what is the driven shaft 129 associated with the clutch 
250 and which carries the disc 1266. The cams 1290-1 
. . . 1299-6 respectively operate switches 1291-1 . . . 
129-6, FIG. 11, supported as a bank by a bracket 1295, 
FIG. 11, located at the inside of the side frame plate 61. 
The switch 129i-2 associated with cam 290-2 is actu 

ated at the 209 position of the disc 1266. At the 290 
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position of the disc 1266, the carriages are located in posi 
tion for the feeding of a new plate from the supply maga 
zine. Shock between the carriages is avoided as herein 
after described. Actuation of the switch 1291-2 results 
in energization of the plate jaw clutch 169 for 180° of ro 
tation as will be described immediately below, and this is 
manifest in the jaws of the embossing carriage C and the 
plate roller carriage 1238 being opened to receive the new 
plate that is advanced to each of these carriages. In this 
connection, it will be recalled that an arm 175, FIGS. 10 
and 12, extends along the outerface of the side plate frame 
60 and is connected to a link 177 which in turn is con 
nected to a rock shaft 178. The arm 175 is shifted to 
produce rocking motion of the shaft 178 as an incident 
to actuation of the associated plate jaw clutch i69, which 
is a half revolution or 180° clutch in all the operating 
cycles thereof. 

Referring to FEGS. 24, 43 and 44, and in particular to 
FIG. 24, three carriage release fingers 1300, 1301 and 
1302 are secured to the rock shaft 178 to oscillate there 
with when the plate jaw clutch 169 is energized. These 
jaw release fingers have definite positions and functions. 
Thus, the release finger 1300 is assigned to the embossing 
carriage C and is effective, as hereinafter described, to re 
lease or open the jaws of the embossing carriage when the 
latter is in the position illustrated in FIG. 26. The finger 
1301 at the same time is effective to open or release the 
jaws of the plate roller carriage 1230. 
The finger 1302, FIG. 24, is in position to open the 

jaws of the plate roller carriage when the latter is at the 
plate rolling station III, and is operative only after a plate 
has been rolled. Thus, the finger 1302, as will be de 
scribed hereinafter, is not effective in the cycle of the plate 
jaw clutch 169 where the fingers 1300 and 1301 are effec 
tive. Rather, the finger 1302 is effective with respect to 
the jaws of the plate roller carriage after the embossures 
on a metallic plate have been rolled to be truly planar one 
with another, and this occurs subsequent in time to the 
advancement of a new plate to the embossing carriage 
in the position illustrated in FIG. 24. 

Referring to FIGS. 40 and 43, the normal or unactuated 
position of the release finger 1300 associated with the 
embossing carriage is illustrated in bold lines. Under this 
circumstance the jaws of the embossing carriage are closed 
tightly on any plate that has been advanced thereto. In 
view of the operations now to be considered, it is impor 
tant to have an understanding of the construction of the 
embossing carriage and the plate roler or discharge car 
riage, which are practically identical in construction. 

Thus, the embossing carriage C, FIG. 44, includes an 
upper jaw 1305 and a lower jaw 1306 substantially in the 
form of rectangular plates. These plates are provided at 
the innermost edges thereof with surfaces designed to pro 
duce an effective grip on the plate to be embossed. In this 
connection it will be recalled that the plates to be em 
bossed, under consideration in this portion of the disclo 
sure, are metal plates and have serpentine edges with 
grooves PG therein, FIG. 2. In view of this geometry 
of the plate P, the jaws 1305 and 1306 at the gripping por 
tions 1305 G and 1306G, FIG. 44, are configured to neat 
ly embrace the near marginal edge of the plates P ad 
vanced thereto. Specifically, the gripping edge of the 
jaw 1305 is characterized by a V-shaped projection in 
tended to fit the groove of like configuration in the plate 
P, whereas the gripping surface 1306G of the lower edge 
1306 is flat in accordance with the planar surface of the 
plate P at the underside thereof beneath the grooves PG. 

It may further be noted in connection with the fore 
going that the jaws 1305 and 1306 are connected by screws 
as 1307. The screws 1307 not only unite the jaws, but 
serve as fulcrums, as hereinafter described, and also per 
mit the jaws to be adjusted one with respect to another. 
The adjustment will be such that the jaws can open only 
so far as to release a plate and to permit a new plate to be 
advanced thereto while assuring that the bevel on the up 



3,253,691 
5. 

per jaw at 1305G is not released sufficiently from the 
groove in the plate to permit the plate to be moved out 
of the jaws transverse to its path of movement into th 
JaWS. - 

Thus, the gripping surface 1305G and 1306G not only 
serve to hold the plate P tightly when the jaws are closed, 
but also serve to enable the plate to be guided into the 
jaws while preventing inadvertent displacement of the 
plate transverse to its normal path of movement. 
There are three such screws 1307 associated with the 

jaws 1305 and 1306, and arranged between the screws are 
a pair of Belleville springs or washers 1310 that are re 
tained by pins located between the screws 1307. The 
Screws 1307 are adjusted to establish the desired spacing 
between the plates 1305 and 1306, and it will be recog 
nized that the spring 310 tend to move the jaws farther 

lO 

apart, although this is resisted by the screws 1307 which 
thus tend to be locked in their adjusted positions by the 
springs 1310. 
The screws 1307 are adjacent the gripping surface of 

the jaw plates 1305 and 1306, and it is possible to impart 
articulation to the plates 1305 and 1306 by forces applied 
to the outermost or right-hand end of the plate 1306 as 
viewed in FIG. 44. This is the purpose of the release 
finger 1300 as will be explained. 

Referring to FIG. 44, the lower jaw 1306 is provided 
with an opening 1306A which freely fits about a boss 1315 
which is a part of the casting 1316 which represents the 
portion of the embossing carriage that is guided by the 
rail 1330 as hereinafter described. The lower surface of 
the upper jaw 1305 reposes on the upper surface of the 
boss 315 as shown in FIG. 44, and the latter is secured 
tightly to the casting 1316 by a retaining screw 1317. 
Again referring to. FIG. 44, the right-hand or outer 

end of the lower jaw 1306 is provided with an aperture in 
which is disposed a flanged cylindrical member 1318 serv 
ing as a seat for a coil spring 1320, the upper end of which 
bears upon the surface of the upper edge 1305 tending 
to pivot the latter counterclockwise as viewed in FIG. 44 
with the desired plate gripping forces. 

In order to release the jaws, the release finger 1300 will 
be oscillated counterclockwise, as viewed in FIG. 40, 
with the rock shaft 178 to bear forcefully against cam 
means effective to impart counterclockwise or jaw open 
ing movement to the lower jaw 1306. This latter condi 
tion is illustrated in FIG. 44, that is, the finger 1300 has 
been brought into its jaw releasing position to obviate the 
force of the spring 1320 as will now be described. 
A releasing lever or trip 1322 is secured to a camshaft 

1325 which in turn is supported in a block 1326 secured 
to the upper jaw 1305. It will be observed that the cam 
shaft 1325, FIG. 44, has a flat surface 1325F which af. 
fords an edge adapted to bear on the underside of. the 
lower jaw 1306 of the embossing carriage. Normally, 
FIGS. 40 and 43, the flat portion 1325F of the cam 1325 
is flush with the underside of the lower jaw. 1306, and the 
lever or finger 1322 is in the position illustrated in FIG. 
43. 

Now, then, when shaft 178 is oscillated as the result 
of energization of the plate jaw clutch 169, finger 1300 
moves from its normal dotted line position illustrated in 
FIG. 44 counterclockwise into engagement with the re 
lease finger or trip 1322 which is pivoted clockwise as 
viewed in FIG. 44 to present an edge of the cam 1325F 
to the underside of the lower jaw 1306. As a con 
sequence, the lower jaw is pivoted slightly counterclock 
wise as viewed in FIG. 44, just sufficiently to release the 
gripping pressure on the plate P, which is the condition in 
tended to be shown in FIG. 44. This action, of course, 
produces slight compression of the spring 1320. 
The jaws of the discharge or plate roller carriage 1230 

are constructed similarly and are controlled in an identical 
manner for plate feeding by the jaw release finger 1301, 
FIG. 24. 

Releasing or opening of the jaws occurs as an incident 
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to energizing plate jaw clutch 169, the jaws opening just 
prior to 180 position of plate jaw shaft 178. Thus, the 
released condition is to be maintained until plates have 
been advanced into the open jaws of the embossing car 
riage and the open jaws of the plate roller carriage, re 
spectively, as will be described. In other words, once the 
jaws of the embossing and plate rolling carriages are 
opened to permit the plates therein to be displaced by the 
plate advanced thereto, this condition is to be maintained 
until plate feeding has ceased. 

After new plates have been positioned in the carriages, 
conditions are established, as will be explained, permitting 
the jaws of the carriages to close on and grip the new 
plates that were advanced thereto in the plate feeding 
cycle, but consideration will first be given to the manner 
in which a plate is fed from the magazine M. 
The lowermost plate that is in the bottom of the mag 

azine M is the one to be advanced into the jaws of the 
stationary carriage 1225 at the handloading station I. In 
turn, the plate at the hand loading station will be advanced 
into the embossing carriage, and any plate in the em 
bossing carriage C is moved by the oncoming plate into 
the open jaws of the plate roller carriage 1230. 

Referring to FIG. 23, a plate feed clutch 1350 is ar 
ranged to have the input furnished thereto by the helical 
gear 213 above described. The driven element of this 
clutch is represented by the shaft 214. Fixed to this shaft 
is a crank arm 1353 which carries a pivot pin 1354 which 
will be rotated when the clutch 1350 is engaged. The 
crank arm 1353 and its pin 1354 are schematically illus 
trated in FIG. 9. 
The pivot pin associated with the crank 1353 is engaged 

in an opening in a slide 1357, FIG. 21, in turn constrained 
for linear movement with respect to a slot 1358 formed in 
a generally vertically disposed drive arm 1360 which is sup 
ported in an articulated fashion to enable reciprocatory 
motion to be imparted thereto by the pin 1354 in the slide 
1357 when the clutch 1350 is engaged. As noted, the 
clutch 1350 is a 360 clutch, and hence the arm 1360 as 
viewed in FIG. 21 will describe a complete fore and aft 
movement beneath the magazine M when the clutch 1350 
is engaged. 

It will be recalled that reference was made above to 
the cam 1290-2 that rotates with the disc 126 driven by 
clutch 250. This cam, when disposed in position corre 
sponding to the approximate 209 position of the disc 
1266, produces actuation of a switch 1291-2 which deliv 
ers an energizing impulse to the solenoid or coil associated 
with the clutch 169. Incidental to the rotation of shaft 
178, FIG. 10, cams 1398 operate a series of switches 1398 
1 through 1398-4 (FIG.91) in addition to plate jaw actua 
tion hereinabove described. Prior to energization of 
clutch 169 by a pulse from switch 1291-2, switches 1398 
1, 1398-3 and 1398-4 are in their closed state. The first 
half-cycle of rotation of shaft 178 is effective to open 
Switches 1398-1 and 1398-3 early in the rotation, and to 
close switches 1398-2 and 1398-4 just prior to the con 
clusion of the first 180° of shaft 178 rotation. Closure of 
Switch 1398-4 is effective to operate clutch 1350. Hence, 
when the plate jaw clutch 169 has been disengaged, the 
plate feed clutch 1350 is energized producing oscillation 
of the arm 1360, FIG. 21, and this arm is directly responsi 
ble for the advancement of the lowermost plate in the 
magazine M to the jaws of the stationary carriage 1225 at 
the hand loading station as will now be described. 

Referring to FIG. 23, the upper end of the drive arm 
1360 carries a shuttle bar 1362 disposed for strict hori 
Zontal movement in a guide afforded in a casting 1365 
which is located at the underside of the plate structure 
which affords and defines the magazine M. A pair of 
plates 1367 and 1368, generally in horizontal planes, are 
Secured to the casting 1365 in such a manner that the inner 
adjacent edges thereof are spaced to define a guide slot 
1370, and this guide slot, FIG. 24 is directly beneath and 
is aligned with the longitudinal axis of the plate P illus 
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trated in FIG. 24 as the lowermost plate in the magazine. 
The shuttle bar 362, as noted, is free to move in the 

guide afforded by the casting 365. A spacer bar 372 is 
secured to the upper end of the shuttle 1362, and a feed 
blade 1373 is in turn carried by the spacer 1372. The 
feed blade 1373 has outer marginal surfaces overlapping 
the margins of the plates 1367 and 368 which define the 
guide slot 1378, and the forward most edge 1373E thereof, 
FIG. 24, is disposed opposite and is aligned with the right 
handmost edge of the plate P in the magazine. 

Consequently, when clutch 35t) is engaged, arm 360 
commences counterclockwise or plate feeding motion as 
viewed in FIG. 21, manifest in the edge 1373E of the blade 
1373 forcing the lowermost plate P, FIG. 24, in the maga 
zine outward thereof and into the jaws of the stationary 
carriage 1225 at the hand feed station. Simultaneously, 
any plate at the hand feed station is forced therefrom into 
the embossing carriage C, and any plate in the latter is 
forced into the plate roller carriage 1230. 
The details of the stationary carriage 1225 are illus 

trated in FIG. 22. This carriage is one that can be manip 
ulated by hand to remove a plate or insert a plate. To 
this end, the carriage 1225 at the hand feed station in 
cludes a lower plate which is an extension of the plate 
1367 described above, this plate presenting an inner edge 
1367E, FIG. 22, along which the lowermost plate advanc 
ing from the supply magazine continues to advance until 
it is presented to the depending lip 1389 presented by an 
appropriately configured plate 138 of spring steel or the 
like. The plate 1381 is secured at the end opposite the 
lip 1380, by means of a screw 1382, to a portion of the 
casting 1365 that is located at the hand feed station. 
The jaw or lip 1386 is adapted to be opened manually 

to remove a plate, or insert a plate in the carriage 1225, 
when desired merely by finger pressure applied to a button 
1385 accessible at one end of a release plate i386. The 
release plate 386 at the end opposite the button 1385 is 
provided with an aperture in which is located one end of a 
screw 1388. The screw 1388 is threadedly mounted in 
the casting 1365, and this screw is provided with an annu 
lar collar 1390 which is engaged with the underside of the 
release plate i386. 
A coil spring is arranged concentrically about the screw 

or stud 1388 and this spring is active between the casting 
1365 and the collar or abutment 1390. Consequently, the 
spring pressure can be determined by adjusting the screw 
stud 1388. In any event it will be recognized that the 
collar 1390 enables the plate 1386 to fulcrum thereon when 
a force is applied to the button 1385, and this in turn will 
result in releasing the lip 380 with respect to a plate P, 
or to enable a plate P to be appropriately inserted at the 
hand loading station. 
The jaw 388 of the stationery carriage 1225, FiG. 22, 

is adjusted to establish sufficient retaining forces on the 
plate P to assure accurate and secure retention thereof. 
However, it should be noted in this connection that the 
right-hand edge of the jaw 389 is beveled or sloped to 
enable the latter to be cammed upwardly sufficiently to 
enable a new plate to be moved thereto as it advances from 
the Supply magazine. 
The left-handmost limit position of the arm 360 as 

viewed in FIG. 21 characterizes the condition where the 
plates that were in the carriages have all been advanced 
therefrom, and the plate roller carriage has picked up from 
the embossing carriage the next plate to be rolled. The 
jaws of the plate roller carriage and the embossing car 
riage are now to be restored to normal or plate gripping 
position, and this occurs at the end of the completion of 
the forward or left-hand stroke of the arm 360. This 
therefore entails restoration of the plate jaw clutch 169 to 
its home position, which means that the operating coil 
thereof is to receive a restoring pulse. The plate jaw 
restoring pulse is estabilished by a cam 1392, FIG. 23, on 
the shaft 214 that is driven with the plate feed clutch 1350, 
this cam having a switch 393 corresponding thereto. 
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During the course of the return stroke of the arm 360, 

the feed pawl 1373 carried thereby rides beneath the next 
plate that is to be advanced out of the supply magazine, 
and at the end of the return stroke of the arm 360, the 
pawl 373 is restored to the position illustrated in FIG. 24 
whereat it is in position to advance the next plate in the 
next cycle of the plate feed clutch. 
As noted, the embossing carriage C and the plate roller 

carriage 1239 travel along a rail 1220, FIG. 24, and 
this rail, as will be evident in FIG. 67, is tilted and con 
figured to dispose the embossing carriage (and its plate 
to be embossed) in the embossing plane. The guide rail 
1229 includes upper and lower knife-blade edges that fit 
in complemental grooves 36G, FIG. 40, formed in the 
casting 1316 that is the main support element of the 
embossing carriage. Since the embossing carriage and 
plate roller carriage are identically related to the rail 
1220, what is explained hereinafter in connection with 
the embossing carriage is also applicable to the plate 
roller carriage 1220. 

Thus, as shown in FIGS. 43 and 44, the carriage casting 
1316 is recessed as at 3.6R on each side of the grooves 
36G therein. A pair of back-up rollers 1395 and 
1396, FIG. 44A are rotatably supported therein, and 
these rollers engage a sleeve-type anti-friction roller 1397 
which in turn engages the related slope 1220A on the 
rail 1220. What is illustrated in detail in FiG. 44 with 
regard to the foregoing is duplicated for each of the 
form slopes of the rail 1220 as indicated at 1220A, 1220B, 
1220C and 1220D, FIGS. 43 and 44. 
As noted above, the plate jaw restoring cam 1392 is 

effective to produce energization of the plate jaw clutch 
169. This is manifest in the fingers as 1300, FIG. 44, 
being moved from the full line position counterclockwise 
to the dotted line or normal position, whereat the jaws of 
the carriages C and 1230 are once again effective in a plate 
gripping relationship. 

Conditions have now been completed permissive of 
restoration or leftward movement of the carriage feed 
bar 1255 as viewed in FIG. 26. This entails recycling 
the clutch 250 associated therewith in a manner presently 
to be described. The carriage drive bar 1255 will move 
from its FIG. 29 position back to its FIG. 27 position. 
The plate roller carriage is returned to the plate roller 
station by a lug 1255L, FIG. 29, on the bar 1255 which 
engages the arm 256 that is a part of the plate roller 
carriage 1230. Since the plate roller carriage no longer 
exerts a holding force against the embossing carriage, the 
latter is freed to the action of the spring-biased carriage 
return tape 10:3. It may also here be noted that in 
the description to follow there will be reference to the 
manner in which the embossing carriage C is disposed in 
its 'start” position, which will be the position removed 
one step from the first character position. 

Therefore, after the carriage jaws are once again 
effective in a plate gripping relationship, the carriage re 
turn or restoring clutch 250 is to be energized. The 
carriage restoring clutch 250, under this condition of 
operation, as has already been noted, is functioning as a 
multiple cycle clutch. Its second cycle of movement, 
after plate feed has been completed, is instituted by ener 
gizing its solenoid through a cam 398, FIG. 15, which 
actuates a corresponding Switch in a bank of switches 
Supported adjacent thereto on a bracket 1399 at the 
rear of the machine. Cam 1398 is one of a set of cams 
on the driven shaft of the plate jaw clutch 169 active 
in the restoring or second cycle thereof. The timing is 
Such that at the approximate end of the second cycle of 
the plate jaw clutch, cam 398 is effective on its switch 
to complete a circuit to the coil of the carriage return 
clutch 250. When the latter is energized, the carriage 
drive bar 1255 is moved from the FIG. 29 position to 
the FIG. 27 position, and the plate roller carriage is car 
ried along by the carriage return lug 255L on the drive 

5 bar 1255. 
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Resultantly, the plate roller and discharge carriage 
is located at the plate discharge and plate roller station 
by the lug 1255L, and the embossing carriage C is returned 
by the tape 1013 to what corresponds to its start position, 
one step removed from the first character position as 
explained above in connection with character spacing 
movements of the carriage. 
What has been set forth above pertains to positioning 

of the embossing carriage incidental to receiving a new 
plate from the stationary carriage 1225. Under this cir 
cumstance, the embossing carriage in effect is shoved 
to the right by the plate roller or discharge carriage, 
the latter itself being moved to the right by the carriage 
drive bar 255. In contrast, the plate roller carriage 
1230 is unaffected when the embossing carriage C may 
be undergoing return movement to the first character 
position of a new embossing line, subsequent to com 
pleting the embossing of the possible whole or part of a 
previous line on a plate undergoing embossing, but even 
so, shifting of the embossing carriage C from right to 
left while embossing a plate is originated by engagement 
of the clutch 250 to impart reciprocation to the drive 
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bar 1255. Under this circumstance, the clutch 250 is 
driven through a continuous one-revolution 360 cycle 
in contrast to the time sequenced half cycles involved 
when a new plate is to be fed to the embossing carriage, 
as explained hereinafter. 

Referring to FIGS. 25, 27 through 29 and 40, the em 
bossing carriage C is provided with a dog 1400 sup 
ported for free pivotal action on a shaft 401, and a 
torsion spring 1403 is ararnged on the shaft 1401 to 
impart counterclockwise forces to the dog 1400, FIG. 
40, normally to dispose this element in the position illus 
trated in FIG. 40 bearing on the top side of the bar 
1255. The dog 1490 is illustrated in bold lines in FIG. 
27 in the position occupied by the same when the em 
bossing carriage is in its first character receiving position. 
As successive characters are embossed, the dog 1400 in 
effect travels leftward from the full line position illus 
trated in FIG. 27 to the dotted line position, and even 
tually arrives at a notch 1255N2 in the bar 1255. 
Now then, the carriage is returned to its start or 

first character position for receiving a new line of em 
bossures by engaging the clutch 250, causing the bar 
1255 to move to the right from the FIG. 27 position to 
the FIG. 28 position. It will be observed that the dog 
1400 in FIG. 28 is not in the same relative position as 
that illustrated in FIG. 29, and this difference is due to 
the fact that the carriage in FIG. 28 was located as a 
result of carriage return incidental to embossing a new 
line of characters, whereas the embossing carriage, for 
the FIG. 29 position, was forcefully shoved to the right 
by the plate roller carriage bearing thereagainst. In this 
connection, it will be recalled that the rack bar 1912, 
FIG. 31, presents its second tooth to the associated 
pawl when the embossing carriage is in its first charac 
ter position, but when the embossing carriage is moved 
to the right as an incident to being positioned by the 
plate roller carriage, the embossing carriage is one tooth 
beyond its first character position, and this single char 
acter displacement is indicated by the displacement dis 
tance BOQ as indicated by the center line displacements 
in FIGS. 28 and 29. 

It may finally be observed in connection with position 
ing of the embossing carriage that a shock absorbing 
arrangement is preferably provided to prevent damage to 
the carriages. Thus, referring to FIG. 25, an adjustable 
collar 1410 is associated with the plate roller carriage 
1562, and a shock spring 1411 is associated with the 
shank of a screw 1412 which carries the collar 1410. 
The collar 1410 is aligned with the head 1415 of the 
shaft 1400 referred to above which is itself spring biased 
by the spring 1403. Hence it will be seen that the car 
riages 1230 and C are arranged for yieldable engage 
Inent. 
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Inasmuch as it may be desirable at times to hand 

feed or operate the plate roller carriage 1230, a plate 
1420, FIG. 27, is arranged to shield the notch 1255N2 
so that the arm 257 of the plate roller carriage, FIG. 
42, will not become entangled therewith. 

Plate rolling and discharge 
The plate roller carriage, when the carriage drive arm 

1255 is disposed in the position illustrated in FIG. 45, 
presents the plate that was last embossed to roller 
means adapted to even out the operative relief faces 
of the embossures so that the latter are presented com 
monly in a single plane to assure uniform character 
appearance in the imprints ultimately to be produced 
from the embossed plates. This is accomplished by 
roller elements that roll over the relief faces of the 
embossed type characters in accordance with the prin 
ciple disclosed in United States Patent No. 2,833,386, 
but it may be mentioned at this point that the plate being 
rolled is positioned with the relief faces of the type 
characters disposed downwardly, immediately above the 
roller means that are effective to even out the type char 
acters under pressure. 

Final positioning of the plate to be rolled is a direct 
consequence of the lug 1255L on the carriage drive arm 
1255 being effective on the arm 1257 of the plate roller 
carriage 1230 to advance the latter to a position where 
it presents the last embossed plate to the operative plane 
of the plate rolling means. When this condition is at 
tained, an electrical control is established completing a 
circuit to the plate roller clutch 249, FIG. 46, which is 
a 360° clutch. The net result of the engagement of the 
clutch 249 is to produce oscillation of a plate dis 
charge arm 1550 operated through the clutch 249 in pre 
cisely the same manner as the arm 1278 above described, 
and hence the details of this need not be repeated here. 

Thus, it suffices to point out that when the clutch 249 
is engaged as the result of an operating pulse delivered 
to its associated coil 249S through actuation of switch 
1291-5, clockwise movement is imparted to the arm 
1550, FIGS. 45 and 47. Arm 1550 at its upper end, as 
viewed in FIG. 47, is pivotally connected to a drive link 
1553 which extends from the right thereof to be dis 
posed in a guided relationship in a slot 1554 milled in 
the face of a relatively large casting 1560. The casting 
1560 constitutes, in effect, anvil structure and back-up 
Structure against which the roller forces react during 
the course of evening out the embossures. 

Thus, the casting 1560 is supported in a rigid rela 
tionship inward of the side frame plate 61, FIG. 47. In 
this connection, it may be noted that the casting 1560 
includes a pair of spaced retaining members as 1561, 
FIG. 47, that are supported directly on the cross mem 
ber 83, FIG. 25, which extends between and is sup 
ported at its outer ends by the side frame plates 60 
and 61. 
The drive line 1553 which reciprocates in the slot 

7554 has a carriage connected thereto which supports 
the roller means that are adapted to apply levelling even 
pressure to the printing or relief faces of the embossed 
type characters. This carriage is identified by reference 
character 1562 in FIGS. 47 and 49, and it will be ob 
Served that a pair of rollers, an upper roller 1563 and a 
lower roller 1564, are arranged for rotation on journal 
pins secured to the carriage 1562. 
The rollers 1563 and 1564 are illustrated in FIGS. 

47 and 49 in their start or home position at the left-hand 
end of the casting 1560 as viewed in these figures. The 
plate to be levelled or evened is presented to the under 
side of a plate 1569, FIG. 49, which is secured to the 
casting 1560, and the plate 1569 serves as an anvil or 
backup Support during the course of rolling the type 
characters. m 

When the drive link 1553 is moved to the right as 
viewed in FIG. 47 as a consequence of engagement of 
the clutch 249, the upper roller 1563 is brought to bear 
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against the downwardly disposed relief type faces of the 
embossed plate being presented at the plate roller sta 
tion by the plate roller carriage. At the same time, the 
roler 1564 travels on the upper surface of a lower plate 
1570 which is secured to the casting 1560. Means, inct 
shown, are afforded for producing virtually micrometer 
adjustment in assuring that the rollers 1563 and 1564 
travel in planes determined as producing the desired pres 
sure for bringing the type faces of the embossed type 
characters into an accurate common plane. 
The type characters are evened out as a result of a 

single pass of the roller elements 1563 and 1564 in a single 
stroke to the right as viewed in FIGS. 47 and 49. The 
right-hand terminal position of the roilers 1563 and 1564 
is indicated by dotted lines in FIG. 49. In this position, 
a stripper blade supported by the carriage 1562 becomes 
effective to strip from the plate roller carriage the en 
bossed plate that was rolled, while moving the rolled 
plate into a plate discharge mechanism as will now be 
described. 
The stripper blade referred to is indicated by reference 

character 1575 in FIG. 49. The initial position thereof, 
that is, prior to a plate rolling operation, is one wherein 
the blade 1575 is located just free of the left-hand edge 
of the plate P to be roiled. It will be observed in FIG. 49 
that the upper end of the blade 1575 is sloped down 
wardly in the direction of the plate P. The blade 575 
is guided for vertical movement in a slot in the roller 
support carriage 562 which carries the rollers 1563 and 
1563. The blade 575 is normally urged to an upper 
most position by a spring 1578 acting on a stud 1579 that 
is connected to the stripper blade 1575. 

During operative movement of the carriage 562 to the 
right as viewed in FIG. 49, the blade 575 is depressed 
as a result of the upper edge thereof being cammed 
downwardly by the left-handmost edge of the plate P 
undergoing rolling action, the plate P of course being 
firmly gripped at this time in the jaws of the plate roller 
carriage 1230. However, when the carriage 1562 com 
pletes its operative stroke to the right as viewed in FIG. 49, 
the blade 1575 is in the position 1575-1, FIG. 49, just 
free of the right-hand edge of the plate P that was roled. 
The adjacent edge of the blade 575 is not sloped and 
consequently when the carriage 1562 is returned to the 
left, the blade i575 applies a stripping force to the rolled 
plate P effective to remove the plate from the plate 
roller carriage, inasmuch as the jaws of the plate roller 
carriage 1230 have been released at this time as will now 
be explained. 
When the roller support carriage has completed its 

operative right-hand stroke to roil a plate, conditions are 
established which result in energization of the plate jaw 
clutch 169, resulting in oscillation of the rock shaft i78. 
Normally this would result in opening of the jaws of the 
embossing carriage. However, the release finger 1380 for 
the jaws of the embossing carriage C is only effective 
when the latter is forced into engagement with the station 
ary carriage 225 at position I to receive a new plate, and 
this is not the situation when a rolled plate is to be 
stripped from the plate roller carriage. This is so for 
the reason that when the embossing carriage C is in its 
first character position, free of contact with the stationary 
carriage 1225, the trip finger 1322 and the carriage jaw 
release finger i300 on the rockshaft 178 are not aligned. 

Referring to FIG. 46, a cam 1581 is arranged to be 
driven with the clutch 249. This can is a double lobe 
can adapted to actuate twice the switch associated there 
with during engagement of the clutch 249. The relation 
ship and timing are such that one lobe of the cam 1581 
is effective on its switch to deliver a pulse to the operat 
ing solenoid associated with the plate jaw clutch 169 at 
the time the carriage 1562 has advanced the stripper blade 
to the plate stripping position 1575-1 shown in FIG. 49. 
Therefore, during the return stroke of the stripper blade 
1575, the jaws of the plate roiler carriage are opened by 
the finger i302 to permit movement of the rolled pate 
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P out of the plate carriage for discharge as will herein 
after be described. 
When the stripper plate 1575 is moved to the home 

position or start position shown in FIG, 49, the other 
lobe of the cam 1581 is once again active on the related 
switch to produce another operative cycle (180') of the 
plate jaw clutch resulting in permissive closure of the 
jaws of the plate roller carriage. As was noted above, 
the jaws of the embossing carriage C are not being con 
trolled at this time, but rather are effective continuously 
to grip the plate that may be undergoing embossing simul 
taneously with rolling and discharging the plate that was 
previously embossed. 

Aspects of plate discharge are illustrated in detail in 
FIG. 49. 
The plate discharge station includes a stacking mag 

azine 1590, FIG. 49, which is disposed approximately at 
a 45° angle at the outside of the side frame plate 61, and 
it will be recalled at the same time that the feed path for 
the plates themselves is inclined at a 30° angle to the 
horizontal. Consequently, the magazine 1590, while not 
apparent in FIG. 49, is inclined at a compound angle. 

In any event, each plate ejected from the plate rol'er 
and discharge carriage by the stripper blade 1575 is dis 
charged into a chute at the inside face of the side frame 
61 which includes a stationary deflector plate 1591 and 
a pivotally mounted shuttle guide i592 that includes an 
extension having an aperture therein embracing a pivot 
pin 1594. The pivot pin 1594 is supported by bracket 
structure 595, FIG. 48, in turn supported by the main 
stay bar 83 that extends transversely across the machine. 
The shuttle 1592 extends through a slot in the side frame 

plate 61 and an opening is afforded therein sufficient to 
enable an embossed and rolled printing plate to slide 
toward the stack of similar printing plates in the receiv 
ing hopper or magazine 1590 which itself is supported 
outward of the side frame plate 61 in the manner shown 
in FIG. 49 at the angles referred to above. 

In addition to serving as a guide, the shuttle 1592 is 
also arranged in effect to elevate the plate thereon to the 
lowermost position in the stack of plates supported within 
the magazine 1598 in a manner now to be described. 
As noted above, the shuttle 1592 is pivotally supported 

on the pin 1594. The lower end of the shuttle 1592 ex 
tends outward beyond the deflector 1591 to lie beneath 
the stack of embossed plates P in the magazine. The 
shuttle 1592 is engaged intermediate the ends thereof by a 
roller 1596 carried at one end of an arm of a bell crank 
1598. The bell crank 1598 is located at the inside of the 
side frame plate 61 and the yoke section thereof is pivoted 
on a pin i600 carried by a fixed bracket 1601. The other 
leg of the bell crank 1598 carries a roller 1603 urged into 
contact with a can 1695 by a spring 1606 anchored at 
the opposite ends in the manner illustrated in FIG. 49. 
The cam 1605 is supported for rotation with the parts 

that rotate with the driven element of the clutch 249, and 
is so configured and timed as to present the high part or 
lobe thereof to the roller 1603 at a time when the em 
bossed printing plate last rolled has arrived at the lower 
end of the support 1592 as shown in FIG. 49. When the 
high part of the cam 1605 is thus presented to the fol 
lower 1603, the bell crank 1598 is oscillated counterclock 
wise as viewed in FIG. 49 thereby pivoting the shuttle 
1592 to elevate the lower end thereof to bring the plate P 
resting thereon up to the bottom of the stacked plates in 
the magazine, or receiving hopper 1590. 
AS noted above, the magazine 1590 is inclined at a com 

pound angle and hence the plates stacked therein tend 
by gravity to drift toward what amounts to the lowermost 
corner of the receiving hopper or magazine 1590. How 
ever, it may be noted that the stack of embossed and 
rolled printing plates is supported at two points by spring 
elements that project beyond the related inner faces of the 
elements that define the magazine 1590. Thus, as shown 
in FIG. 49, there is a spring detent 1607 projecting in 
Ward from one of the plates that affords the receiving 
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hopper, and there is a spring finger 1608 projecting in like 
manner inward from the plate of the receiving hopper 
1590 which is disposed at right angles to the plate having 
the spring retainer 1607 associated therewith. When the 
support or guide 1592 is elevated in the manner described 
above, the rolled printing plate thereon is moved upward 
into engagement with and cams the springs 1607 and 1608 
outward in the course of moving therepast. The lobe on 
the cam 1605 is so configured that the rolled plate ele 
vated as above described will be moved past the spring re 
tainers 1607 and 1608 just as the low part of the cam 
1605 is presented to the follower 1603. Therefore, when 
the shuttle plate 1592 is lowered, the plate that was pre 
viously borne thereby is now supported...or retained at its 
underside by the spring elements 1607 and 1608. 

Ungrooved plates 
The machine as above described is specifically arranged 

to handle plates of the kind illustrated in FIG. 2 having a 
groove therein which facilitates orientation of the plate 
by reason of the jaws of the carriages being configured to 
complementally engage the groove in the plate. In other 
words, accurate orientation of a plate of the grooved 
kind is assured by the alignment which is inherent in the 
groove in the plate being complemental to surfaces of the 
carriage jaws engageable therewith. 
However, the foregoing is not a limitation on the pres 

ent invention, and plates that are not grooved are oriented 
for accurate movement through the machine by having 
resort to a so-called back guide as will be described here 
inafter in connection with embossing of plates having di 
rectly readable relief embossures in comparison to the 
arrangement above described which produces mirror 
image characters in relief form at the underside of the 
plate. At this point it may be observed that the char 
acters appearing on the plate P, FIG. 2, are non-printing 
intaglio characters. The relief embossures on the plate P 
used for producing imprints therefore appear at the under 
side of the plate P not visible in FIG. 2. 
Embossing of plates with direct reading type characters 
The ram and related parts illustrated in FIG. 69 are 

adapted to produce embossures of mirror image form on 
the lower surface of a plate as P, FIG. 70. In this con 
nection, it will be recalled that a plate undergoing em 
bossing when presented to the embossing station by the 
embossing carriage is moved step-wise to the left, and 
consequently the relief portions of the embossures are not 
directly readable. 

In many instances it is desired to emboss plates that have 
directly readable relief characters. This is particularly so 
in the instance of plastic cards of so-called "credit card' 
type used in service station and department store credit 
transactions. Moreover, these plastic plates, unlike the 
metallic plate illustrated in FIG. 2, are not grooved. 
Therefore, embossing a plastic plate serves to illustrate 
the fact that the present machine can be easily altered to 
produce direct reading embossures and to enable the plate 
to be accurately oriented by means other than a groove in 
the plate complementally interfitting with configured jaws 
of the carriages. 

Referring first to FIGS. 69 through 72, it will be re 
called that in forming embossures on the underside of 
the plate P, FIG. 70, the die 709 engages the underside 
of the plate before the punch 707 is effective. This en 
tails a slight difference in the oriented eccentricity of the 
eccentrics 750 and 751 which control operation of the 
punches 706 and 708. Also, the plate support 830 is ar 
ranged to back-stop the top side of the plate P undergoing 
embossing, which is to say the plate support serves as an 
anvil for the plate P at the time the die 709 is engaged 
with the plate. 
When embossing a plastic plate PP, FIG. 3, so that the 

characters appearing in FIG. 3 are in direct-reading relief 
form, the punch and die at the ram head are interchanged 
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so that the punch 707 engages the underside of the plate 
while the die 789 engages the top of the plate PP to pro 
duce an embossure of direct reading relief form at the 
upper surface of the plate PP as shown in FIG. 89. 

It will also be evident in FIG. 89 how the jaws of the 
embossing carriage (identified as C' in this instance) are 
configured to present upper and lower planar surfaces 
1620 and 1621 parallel to the flat surfaces of the plate 
PP at the margin thereof gripped by the jaws of the em 
bossing carriage, and it may be observed that the jaws 
of the discharge carriage 1230 will be configured in an 
identical fashion. Further, the upper jaw includes a right 
angled shoulder 1623 to be engaged by the outer marginal 
edge of the plate PP, and this shoulder, in cooperation 
with a right angled guide 1625 engageable with the inner 
edge of the plate PP, centers the plate PP accurately for 
embossing. The guide 1625 is adjustable and extends 
from the hand loading station I, through the embossing 
station, and up to the plate tipping station as will be 
explained. V 

In embossing a plastic plate, the dies at the punch head 
are to be moved into the matrix or type box 697 as shown 
in FIG. 82, and the punches are to be disposed in the 
matrix or type holder 698. Again referring to FIG. 82, 
the eccentrics 750 and 751 are interchanged in com 
parison to what is illustrated in FIG. 69 to assure that 
the dies as 709, FIG. 89, engage the upper surface of the 
plate PP undergoing embossing prior to the punches 707 
being effective. Additionally, the ram structure is inter 
changed as will be evident by comparing the locations of 
the rams 706 and 708 in FIGS. 69 and 82. The posi 
tioning dog 880, and the plate support 830 having teeth 
related thereto, are moved from the position illustrated 
in FIG. 69 to the position illustrated in FIG. 82. 

Tipping of plastic plates 
It was mentioned above that plastic plates PP of the 

so-called credit card type are advantageously embossed 
with type characters of direct reading form. The read 
ing thereof can be facilitated by facing the relief faces of 
the type characters with a pigment material of a color 
that will contrast with the pigment color of the plastic of 
which the plate is composed. One machine for doing this 
is described in United States Patent No. 2,973,853 and 
the present machine can be equipped with an attachment 
utilizing the principles of facing or tipping the relief 
characters as will be described hereinafter in connection 
with FIGS. 83 to 88. 

Referring first to FIG. 83, it will be noted that the 
location of the Supply magazine M, the hand-feed sta 
tion I, and the embossing station II are identified. The 
stacker chute or discharge path is in FIG. 83 immediately 
adjacent the left-handmost side frame plate 61. 
The structure entailed in facing the relief characters 

of a plastic plate with a distinctive color is substituted 
for the plate rolling structure described above in connec 
tion with the embossing of metallic plates. 
The plastic plate to be tipped will be delivered by the 

discharge carriage 1230 in the last stage of plate feeding 
to a Support bed 1750, FIG. 85, which identified the 
location of the tipping station immediately to the left of 
the embossing station represented by the embossing 
head 700. 
The plate is gripped in the jaws of the discharge car 

riage 1230 at this time, but these jaws are to be released 
as an incident to depositing the plate to be tipped on the 
bed 1750, and in order to pick up a new plate to be tipped 
or faced. 

In order that the plate to be tipped will not tend to be 
dragged along by the carriage 1230 when the latter is re 
turned toward the embossing station to receive the last 
embossed plate, positive holding means are arranged ad 
jacent the bed 1750 to exert a restraining force on the 
plate to be tipped. Thus, referring to FIG. 84, the bed 
1750 is recessed at 1750R, and a detent or pawl 1752 is 
arranged on a pivot 1753 in the resultant slot. The 
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detent 1752 is urged in a counterclockwise direction by 
a spring 1755 to the extent that a lug 1756 at one end of 
the dent 1752 bears against the solid surface of the bed 
1750 which defines the bottom of the recess 1750R. 
At its opposite end, the detent 1752 is provided with a 

sloped cam surface 1758, and immediately adjacent 
thereto a stop 1759 is provided on the detent that is 
engageable by the right-hand edge of the plastic plate 
PP at the tipping station. 

It will be realized that the detent 1752, biased as it is, 
will be tilted clockwise by the left-hand edge of the plate 
to be tipped being advanced into the tipping station by 
the carriage 1230 but when the right-hand edge of the 
plate thus presented by the discharge carriage 1230 clears 
the shoulder or stop 1759, the detent will snap back to 
retaining position whereat the stop 1759 is presented as 
a positive restraint in the path of the plate PP, prevent 
ing this plate from moving with the carriage 1230 when 
the latter is carried by the bar 1255 into engagement with 
the embossing carriage C incidental to receiving a new 
plate to be tipped. It may be noted in this connection 
that the jaws of the discharge carriage 1230 are not effec 
tive on the plate, however, until after the same has 
been tipped. 
As shown in FIG. 84, the embossures formed on the 

plastic plate are disposed uppermost, and it is the upper 
faces of these characters that are to be contrastingly 
faced with a thermoplastic pigment offsettable from a foil 
1765 associated with a supply reel 766, FIG. 85, and a 
take-up reel 1768. These reels are supported in an ele 
vated position well above the plate PP to be faced as 
will be evident in FIG. 87, and the supporting structure 
includes a mounting plate 1770, FIG. 87, included as a 
part of a housing 1775 which encloses many of the oper 
ative parts associated with the tipping apparatus. 
The foil 1765, which bears the pigment facing to be 

offset by heat and pressure onto the embossed plastic 
type characters, is trained downwardly from the supply 
reel 1766 around guides including a pair of horizontally 
spaced guides 1781 and 1782, FIG. 85, and from thence 
upwardly around a drive disc 1785 which is driven in 
a manner hereinafter described. The foil is trained 
around a tensioning roller 1786, and from thence is con 
nected to the take-up reel 1768. 
The foil 1765, in the portion that extends between the 

guides 1781 and 1782, underlies a heated platen 1790, 
FIG. 87, but is normally spaced therefrom by the guides 
1781 and 1782. Means including a tipping clutch 1786, 
FIG. 87, are provided as will hereinafter be described in 
detail, for bringing the platen 1790 to bear against the 
back of the foil to press the latter into contact with the 
type characters PPC, FIG. 84, to face the same with 
distinctive coloring material. In accomplishing this, the 
platen 1790 is effective to "pull” the foil 1765 off the sup 
ply reel, by virtue of the foil 1765 being disposed there 
under, and after the tipping operation has been com 
pleted, the "used' portion of the foil is pulled upward 
in the direction of the take-up reel in the manner to 
be described. 
The platen 1790 is arranged at the underside of levelling 

structure 1739, FIGS. 85 and 87. This structure includes 
a plate 1794 which directly supports the platen 1790, and 
a reference plate 1795 having a plurality of levelling 
Screws as 1796 associated therewith. This enables the 
operating face of the platen 1790 to be disposed in a plane 
that will be accurately oriented with respect to the plane 
presented by the upper face of the embossed type chair 
acters of the plate PP. 
The levelling structure 1793 in turn is supported by an 

oscillatable tipping head 1800, FIG. 87, which is arranged 
for pivotal movement on a relatively large support pin 
1801. The tipping or platen support head 1800 is under 
control of a cam 1805, FIG. 88, carried on a cam shaft 
1806. As shown in FIG. 88, a can follower 807 is car 
ried at the lower end of one of the plates which affords 

20 

25 

30 

35 

40 

50 

60 

65 

O 

75 

62 
the head structure 1800, this structure being generally C 
shaped as will be apparent from FIG. 88. 
A return spring 1898 is effective to bias the platen head 

structure 180 in its normal position illustrated in FEG. 87 
whereat the platen 1790 is in an inoperative position. 
The lobe on the cam 1805, when presented to the fol 

lower 1807 as shown in FIG. 88, is effective to pivot the 
head structure 1800 clockwise as viewed in FIG. 87 into 
the position illustrated in FIG. 88, whereat the operative 
lower face of the heated platen 1790 is effective to press 
a fresh portion of the tipping foil presented to the lower 
face thereof against the faces of the type characters. This 
is a momentary action to avoid overheating, and as the 
dwell or low part of the cam 1895 is presented to the fol 
lower 1807 the spring 1808 is gradually effective to restore 
the operating head 1800 to the position illustrated in 
FIG. 87. 
The cam shaft 1806 also carries a cam 1810, FIG. 87. 

The camshaft 1806 is provided with a sprocket 1811, FIG. 
88, driven by a chain 1812 which in turn is driven by a 
sprocket 1815. The sprocket 185 is on a shaft 18 ió, 
FIG. 87, in turn having a sprocket 1816S, FIG. 87. The 
sprocket 1816S is driven by a chain 225' FIG. 87, that re 
places the chain. 225 described above in connection with 
FIG. 9, being constantly in motion. 

Motion is imparted to shaft 1816 and chain 1812 by 
engaging clutch 1786, FIG. 87. When this occurs, shaft 
1896 is driven by the chain 1812 turning the sprocket 
18i 1. Clutch 1786 is tripped or engaged at an appropriate 
time in the machine cycle, when a plastic plate is in posi 
tion to be tipped, whereafter the platen is lowered pressing 
the pigmented tape against the embossures on the plastic 
plate to distinctly mark said embossures. 
The cam 1819 controls the take-up of the used portions 

of the tape or foil 1765. To this end, a control arm 1820, 
FIG. 87, is provided with a follower 1821 that is disposed 
in the path of the cam 1810, the arm 1820 being pivotally 
supported at 1822. 
The end of the arm 1820 opposite its support pin 1822 

is disposed beneath the lower operating end of a vertically 
disposed rack 1825, FIG. 87. The rack 1825 is supported 
for movement in an opening formed in a horizontal Sup 
port arm 1826, FIG. 87, which extends rearwardly from 
the support plate 1770 described above. The end of the 
arm 1826 opposite that secured to the support plate 1770 
is threaded onto a relatively large adjustment screw 1838 
having a lock nut associated therewith. This screw in 
cludes a lower head 1831 which supports a plate 1832 
which projects therefrom and which is connected to the 
lower end of the rack 1825. 

It will be seen from the foregoing that the arm 1832 
serves to position the lower operating end of the rack 
1825 with respect to the end of the arm 1820 which is un 
der control of the cam 1810. The distance separating the 
adjacent ends of the arm 1820 and rack 1825 can be regu 
lated by means of the screw 1830. A coil spring 1835 is 
arranged in surrounding relationship about the rack 1825 
and is interposed between the arms 1826 and 1832. 
The rack 1825 is meshed with a pinion 1840 which is 

connected to a one-way drive shaft 1841 to which is pinned 
the take-up roller 1785. Hence, the rack drives the pinion 
on shaft 1841, and the latter imparts foil take-up motion 
to the roller 1785. 
A sprocket 1842, FIG. 87, is secured to the shaft 1841 

to rotate therewith. A chain 1845, FIG. 87, is trained 
around the sprocket 1842 and around a sprocket 1847 se 
cured to a shaft 1848 which is part of a friction drive. 
mechanism effective to rotate the take-up reel 1768 in a 
take-up direction to take up slack in the tape 1765. 

After a plate has been tipped, this plate is to be de 
posited at the tipping station to be displaced therefrom 
upon the arrival of the next plate to be tipped, and the car 
riage 1230 is to be moved from the tipping station toward 
the embossing carriage to receive therefrom the embossed 
plate next to be tipped. In order that this can occur, it 
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is necessary that the jaws of the carriage 1230 be opened 
prior to the carriage 1230 being moved to the embossing 
station as aforesaid, whereupon the pawl 1752, FIG. 84, 
holds the tipped plate at the tipping station. Opening of 
the jaws are opened as explained above in connection with 
plate rolling. 
The plate that was held at the tipping station by the 

pawl 1752 is moved therefrom by the new plate (next to 
be tipped) brought to the tipping station upon the carriage 
1230 moving to the tipping station, and is forced by the 
plate next to be tipped into the bight between a pair of 
ejector rollers as hereinafter described. Such forcing ac 
tion is achieved by an ejector plate 1855, FIG. 24, that 
may be mounted on the side of the carriage 1230 that is in 
leading position when the carriage 1230 moves leftward 
into the tipping station. The ejector plate bears against 
the tipped plate left at the embossing station and forces 
the tipped plate into the ejector rollers as will now be de 
scribed. 

Referring to FIGS. 86 and 87, a pair of juxtaposed roll 
ers 1860 and 186 are arranged on horizontal axes to the 
left of the tipping station. The lower roller 1861 is driven 
by a band or belt 1863 played around a groove 1861G 
therein. The belt 1863 in turn is constantly rotated by a 
pulley 1865 secured to the shaft 239. An O-ring 1861R 
in a groove in the roller 1861 affords frictional contact 
with the roller 1860. 

In the instance of delivering a tipped, plastic plate to the 
receiving magazine 1590, clutch 249 operates the cam 1605 
in the manner above described, noting that lever or arm 
1550 is not necessary in this instance. 

Electrical control circuits 

Electrical control circuits for the embossing machine are 
shown in substantial detail in FIGS. 90 through 93. 
These as four drawings, if arranged in order in vertical 
alignment with FIG. 90 at the top and FIG. 93 at the 
bottom, afford a substantially complete simplified sche 
matic illustration of the operating and control circuits for 
the machine. -- a 

Starting in FIG. 90 at the A.C. power input, it is seen 
that the control circuit includes a machine drive circuit 
2001. Circuit 2001 would include, for example, the 
main drive motor M, the operating solenoid 155 for 
clutch 135, and similar conventional drive circuit ele 
ments. Drive unit 2001 is actuated by a basic control 
circuit 2002 that may include a suitable manually op 
erable switch to control energization of the main drive 
motor. Machine control circuit 2002 may also include 
thermal control circuits if the embossing machine is 
adapted to the manufacture of plastic plates requiring a 
heated tipping operation. The A.C. power supply is also 
connected to and is used to energize a regulated D.C. 
supply circuit 2003 having output lines designed as B 
and B-. Further, the machine is provided with an 
auxiliary power supply 2004 that need not be regulated 
and that affords low voltage outputs C- and D-- as 
well as a ground terminal 2005. 

In the operating circuits of the machine, the initial 
control element is a safety control relay 2006 having an 
operating coil 2007 and two sets of normally open con 
tacts 2008 and 2009. One terminal of coil 2007 is con 
nected to the B- supply line. The other terminal of 
the relay coil is returned to the B- supply through a 
series circuit comprising a. manual start switch 201 and a 
series of normally closed switches 2012, 2374, 2014, 
2015, 2016 and 2017. Of these switches, switches 2014, 
2015, 2016 and 2017 are safety switches associated with 
the carriage return, character index, plate feed, and plate 
magazine portions of the embossing machine. Switch 
2374 is a cam actuated switch normally held closed when 
the plate roller mechanism is not in operation. Switch 
2012 is a safety switch associated with the receiving 
hopper for the embossed plates. Switches 2012 and 2374 
are shunted by a normally open switch 2018 associated 
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with the plate discharge mechanism of the embossing 
machine. - 

To afford a holding circuit for the safety control relay, 
the one set of contacts 2009 of the relay are connected 
in parallel with the manual start switch 2011 so that the 
relay can be held energized indefinitely to maintain the 
machine in operation as long as the operating circuit 
therefor is not interrupted by opening of one or more 
safety switches. 

Immediately below safety control relay 2006, the op 
erating coils for the character selector clutches are all 
shown connected at one terminal to the B- supply. 
The other terminal of each coil is connected to the two 
control switches on the associated character selector shaft. 
Thus, with reference to the operating clutch coil 568 for 
the selector shaft 559 of selector 558, it is seen that one 
terminal of the clutch coil is connected to the B- sup 
ply and the other terminal of the coil is connected to a 
movable contact engageable with either of two fixed con 
tacts 665 and 666. In the actual construction, independ 
ent switches are employed instead of the single-pole 
double-throw construction illustrated in the drawings, 
the latter having been adopted to simplify the drawing 
and to save space. 

In each instance, closure of the illustrated single-pole 
double-throw switch upon the lower contact of the con 
tact pair, such as contact 665, indicates that the selector 
shaft is in the '0' or "NO" position. On the other hand, 
if the associated selector shaft is in the '1' or 'YES' 
position, then the switch would be engaged with the upper 
fixed contact such as contact 666. 
The position indicating switches for the selector shafts 

are individually connected to the terminals of a plug 
board 2020. The plugboard connections may be varied 
to suit the requirements of different type box arrange 
ments. The connections illustrated in FIG. 90 are those 
pertaining to the type box arrangement illustrated in FIG. 
64. The plugboard affords a means for connecting the 
character selection position switches, and hence the char 
acter selection clutches, to a series of six character selec 

Each of relays 2021 through 
2026 is provided with an operating coil and three sets 
of contacts. The operating coils of the character selec 
tions relays are identified by reference numerals 2031 
2036. One terminal of each of the coils is connected 
to the C- supply; the remaining terminal of each coil 
is connected to the output of one of six corresponding 
gate circuits 2041-2046. 
The contact arrangement of relays 2021-2026 is such 

that each relay includes a set of normally closed con 
tacts having one contact in common with a set of normal 
ly open contacts. In these contacts pairs, the normally 
closed contacts are identified as contacts 2051-2056 and 
the normally closed contacts as 2061-2066. With the 
illustrated plugboard arrangement, each of the normally 
contact pairs 2051 is connected across the plugboard to 
the “1” or "YES" switch of the corresponding character 
selection clutch. The normally open contacts, on the 
other hand, are connected through the plugboard, in 
dividually, to the “0” or “NO” position-identifying 
switches of the character selection mechanism. The re 
maining contact of each pair 2051-2056 and 2061-2066 
is connected to a conductor 2067 that affords a con 
nection to an enabling relay 2222 in FIG. 92, as de 
scribed more fully hereinafter. a 
Each of relays 2021-2026 includes an additional pair 

of normally open contacts, these contacts being identified 
by reference numerals 2071-2076. One contact of each 
of pairs 2071-2076 is connected to the B-- supply. The 

) remaining contacting of each pair is connected to a cons 
ductor 2077 to afford a connection to the operating coil 
of the enabling relay 2222 in FIG. 92 as described here 
inafter. + . 

As shown in FIG. 90, there are only six character selec 
tion relays 2021-2026, whereas there are seven character 
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selection clutches. The seventh character selection clutch 
568 is actuated, with the plugboard arrangement shown 
in FEG. 90, by a case shift control relay 2078. The op 
erating coil 2079 of this relay has one terminal connected 
to a driver circuit 2081 with the other terminal of the 
coil being returned to the C- supply. Relay 2078 is 
provided with a set of normally closed contacts 2082, 
one contact in this pair being connected to the "YES.” 
position switch terminal 666 and the other being con 
nected to the B-- supply. 

Relay 2078 also includes a set of normally open con 
tacts 2083. One contact of this pair is connected through 
the plugboard to "NO" switch 665 and the other contact 
of the pair is connected to a conductor 2084 that extends 
to FIG. 92 of the wiring diagram as described more fully 
hereinafter. 
There is one further relay in the group comprising the 

character selection relays and the case selection relay. 
This additional relay 209 includes an operating coil 
2092 having one terminal connected to the C- supply, 
the other terminal of the coil being connected to a driver 
circuit 2093. Relay 2091 includes a pair of normally 
open contacts 2094. One contact in this pair is connected 
to the B-- supply and the remaining contact is connected 
to the conductor 2077 that connects the normally open 
contacts of the character selection relays to the enabling 
relay 2222 in FIG. 92. 
The gate circuits 2041-2046 of FIG. 90 are all similar 

in construction. Accordingly, only the one gate circuit 
2041 is shown in detail. As illustrated, gate circuit 2041 
includes four switching devices, in this instance the tran 
sistors 219, 2102, 2103 and 204. The emitters of all 
four transistors are connected to system ground by means 
of a conductor 2005. The base electrodes of the individ 
ual transistors 201-204 are connected to the D-- sup 
ply through individual input resistors 2105-2108 respec 
tively. In addition, the base electrodes, which are utilized 
as the input electrodes for the individual switching tran 
sistors, are connected by separate lines to an encoder 
matrix 21i0. The collector electrodes of the individual 
gating transistors, on the other hand, are all connected 
together to the operating coil 203 of the initial charac 
ter selection relay 2021. 

In similar manner, each of gate circuits 2042-2046 is 
provided with four individual gate devices, each of which 
is provided with a separate input circuit from the encoder 
matrix 2110. The outputs of all of the gate devices in 
each gate circuit are collectively connected to the as 
Sociated character selection relay operating coil. 

Driving circuit 2081 and 2093 are utilized to energize 
the case selection relay 2078 and the auxiliary relay 2091 
respectively. The input to driver circuit 2081 is derived 
from one output terminal of an upper case memory cir 
cuit 211. The input to drive circuit 2093, on the other 
hand, is taken from a conductor, in a cable 2112, con 
nected to the tape reader TR. Upper case memory cir 
cuit 211 may constitute a conventional flip-flop hay 
ing "set" and "re-set" inputs. In this instance the set in 
put of the memory circuit is connected to the tape reader 
TR through the cable 2112 and to an additional driver 
circuit 2113, so that the memory and the driver 2113 can 
be actuated by input signals from the tape reader. The 
re-set input of flip-flop. 2111 is provided by a Separate con 
nection through the cable 2112. Driver circuit 2113 is 
provided with an input connection through a conductor 
2155 that is connected to a number of control relays in 
FIGS. 91 and 92, as explained more fully hereinafter. 
In particular, driver circuit 2113 is connected by conduc 
tor 2155 to the operating coil of a character inhibit relay 
2225 (FIG. 92), described more fully hereinafter, to ac 
tuate the relay. In addition, the driver circuit, like driver 
circuits 2081 and 2093, is connected to the D-- supply of 
the machine. 
As described herein above, character spacing is accom 

plished under the control of a main character escapement 
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clutch 253 actuated by a solenoid 255 (FIG. 52). As 
shown in FIG.91, character escapement clutch solenoid 
255 has one terminal connected to the B- supply. The 
other terminal of the character escapement clutch is con 
nected through the normally open switch 531 in the char 
acter selection mechanism to the B-- supply, this con 
nection extending through the switch board 2020 in FIG. 
90. Coil 255 is also connected to a pair of normally open 
contacts 2115 in a character space relay 2116 and to a pair 
of normally open contacts 2117 in a tabulator relay 2118, 
the latter connection being made through a diode 2119. 
The remaining contact in each of contact pairs 2115 and 
2117 is returned to a conductor 2121 that provides a 
means for supplying initiating signals to a number of 
different components of the circuit as described more fully 
hereinafter. 

Relays 2116 and 2118 are only two of a series of op 
erating relays, the remaining relays in this series being 
the line space return relay 2122, the carriage return relay 
2123, the plate discharge relay 2124, and the line space 
relay 2125. The operating connections for these relays 
are generally similar to each other and the contact ar 
rangements are also similar. Thus, the operating coil 
2126 of relay 2116 is connected at one end to a conductor 
2127 affording a connection to the C- supply; the other 
end of coil 2126 is connected to a driver circuit 2148. 
One terminal of the operating coil 2128 of the tabulator 
relay 2118 is connected to conductor 2127 and the other 
terminal of the coil is connected to a driver circuit 2149. 
The operating coil 2132 of the line space return relay 
2122 is connected between the C- supply (conductor 
2127) and a driver circuit 2142. The operating coil 233 
of carriage return relay 2123 is connected from conduc 
tor 2127 to a driver circuit 2143. As noted above, the 
conductor 2127 is returned to the C- supply to afford 
an energizing circuit connection for each of the relay coils 
2126, 2128, 2132 and 2133. 

Similarly, the coil 2134 of plate discharge relay 2124 is 
connected to a conductor 227 that is returned to the C 
supply; this coil is also connected to a plate discharge 
driver circuit 2144. The operating coil 2135 of line space 
relay 2125 is connected to the C- supply at one end 
and to a line space driver circuit 2145 at the other end. 

Driver circuits 2142-2145, 2148 and 2149 are all es 
sentially identical in construction. Indeed, the same cir 
cuit construction may also be used for driver circuits 208, 
2093, and 2113 in FIG. 90. Accordingly, only the one 
circuit 2149 is shown in detail in the drawing. 

Circuit 2149 comprises a transistor 2151 having its base 
electrode connected through a resistor 2152 to the D-- 
Supply. The base electrode is also connected through an 
input resistor 2153 to an individual conductor in the cable 
2112 that connects the machine circuits to the controlling 
tape reader or other input apparatus. The collector elec 
trode of transistor 2151 is connected to the operating coil 
2128 of the tabulator relay 2118. The emitter of the 
transistor, on the other hand, is returned to system ground. 
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The transistor is normally biased to be non-conductive, 
but is rendered conductive and establishes an energizing 
circuit for coil 2128 in response to a suitable input signal 
Supplied to the base resistor 2153. 

Driver circuit 2113 (FIG. 90) unlike the other similar 
driver circuits shares its input connection with upper case 
1memory 21. The output conductor 2155 from driver 
circuit 2113 is also connected to individual pairs of 
normally open contacts 2162, 2163, 2164, 2165, 21.66, 
2168 in relays 2122, 2133, 2124, 2125, 2126 and 2128, 
respectively. In each instance the other contact of the 
pair is returned to system ground. Conductor 2155 is 
also connected to the operating coil of character inhibit 
relay 2225 (FIG. 92) which is returned to the C- bus. 
This provides for energization of the character inhibit 
relay in response to actuation of driver circuit 2113 or the 
closing of any of the contact pairs 262-2168 noted above. 
AS noted hereinabove, tabulation operation of the 

machine is controlled by the tabulator solenoid 1044. As 
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shown in FIG. 91, tab solenoid 1044 has one terminal 
connected to the B-supply. The other terminal of the 
tabulator solenoid is connected through a pair of normally 
Open contacts 2172 in a tabulator control relay 2173 
to the B-- supply of the machine, the tabulator pawl 
switch 1049 being connected in series between relay 
contacts 272 and the B- supply. The operating coil 
2174 of relay 2173 is also connected, through a blocking 
diode 2171, to the normally open contacts 2117 of the 
first tabulator control relay 2118 and thence to conductor 
212. Thus, relay 273 can be energized through the 
primary energizing circuit comprising diode 2171 and 
contacts 2117 and may then be held energized through 
relay contacts 2172 until tab pawl switch 1949 is opened 
upon completion of a tabulation operation. 
The line space return operation, as described above, is 

under control of the line space return clutch 182, which 
is actuated by its operating coil 182S. One terminal of 
line space clutch coil 182S is connected to the B- supply. 
The other terminal of this solenoid is connected through 
a limit switch 2175 and a blocking diode 2176 to a pair 
of normally open contacts 2177 in the line space. return 
relay 2122. As in the tabulator circuit, the other contact 
of pair 2177 is connected to conductor 2121. To provide 
for manual control of the line space return operation, 
a parallel connection is made from the common terminal 
of diode 2176 and contacts 2177 through a manual line 
Space return switch 2178 to the B-- supply. Yet another 
enregizing circuit for the line space return solenoid 182S 
is provided from diode 2176 through one of the plate 
feed timing switches 1393-2 and through an auxiliary 
switch 2342 to the B-- supply. 
There is one further energizing circuit for the line 

space return clutch solenoid 182S. This comprises a 
holding circuit that extends from the right-hand terminal 
(of limit switch 2175, in FIG.91, through a set of normally. 
open contacts 2181 in a line space return control relay 
2182 to the B-- supply. The operating coil 2183 of 
relay 2182 is connected in parallel with solenoid 182S so 
that the relay remains energized, once the line space return 
Solenoid has been actuated, until the line space return 
operation is completed and limit switch 2175 is opened. 
The plate feed clutch solenoid 1350S that controls 

operation of plate feed clutch 1350 is shown at the middle 
right-hand side of FIG.91. This solenoid has one terminal 
connected to the B- supply. The other terminal of the 
solenoid is connected, through a series circuit comprising 
the Switch 1398-4 and an auxiliary switch 2342, to the 
B-- supply. It will be remembered that switch 1398-4 
is a cam-actuated switch driven by the operating shaft of 
the plate jaw mechanism. 

Similarly, the plate jaw clutch solenoid 169S has one 
terminal connected to the B-supply. The other terminal 
of this solenoid is connected, through a series circuit com 
prising the Switches 1398-1, 1291-2, and 2342, to the 
B-- supply. The switches of the 1291 series are those 
cam-actuated Switches controlled by means mounted on 
shaft 1291, this being the main operating shaft of the 
carriage return mechanism. The plate jaw solenoid is 
also connected to the B-- supply through an alternate 
circuit comprising the plate jaw switch 1398-2, the plate 
feed Switch 1393-1 and auxiliary switch 2342. 
The operating circuit for the plate roller solenoid 249S 

is also shown in this same portion of FIG. 91. One 
terminal of the solenoid 249S is connected to the B 
Supply. The other terminal is connected through a circuit 
comprising, in series, the switch 1291-5 and an auxiliary 
switch 2343, to the B-- supply. 

Operating of the quick change solenoid 2347 may be 
effected by means of two alternate circuits. The quick 
change Solenoid, which is shown at the left-hand medial 
portion of FIG. 91, has one terminal connected to the 
B- Supply. The other terminal of the solenoid is con 
nected through a normally-open held-closed switch. 2351 
to a pair of normally open contacts 2191 in a quick change 
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relay 2192, the normally open contacts 2191 being re 
turned to the B-- Supply through a cam-actuated carriage 
return switch 1291-3 (see FIG. 11). The alternate ener 
gizing circuit for solenoid 2347 extends through a normally 
open cam-operated switch 2352 to the manual line space 
return Switch 2178 and thence to the B- supply. This 
latter connection, of course, also includes a connection 
to the B-- supply through switches 1393-2 and 2342. 
The operating coil 2193 of quick change relay 2192 

has one terminal connected to the B-supply. The other 
terminal of the relay coil is connected through a normally 
open held-closed switch 2353 and a normally open switch 
2365 to a pair of normally closed contacts 294 in the 
line space return control relay 282. From the normally 
closed contacts 2194, a return connection is made to 
the B- supply of the machine. 
The next major component in the control circuit, as 

shown in FIG. 91, is the carriage return solenoid 250S. 
One terminal of the carriage return solenoid is connected 
to the B- Supply through a circuit including, in series, 
a normally-open held-closed switch 2372 and the normally 
open held-closed switch 1291-4. The other terminal 
of the carriage return solenoid is provided with several 
different energizing circuits to connect the solenoid to the 
B--- line. 
The first such energizing circuit from the carriage 

return Solenoid 250S to B-- is a direct connection through 
a manual carriage return switch 2196. An alternate 
circuit extends through the normally open cam-actuated 
Switch 1398-3 in the plate jaw mechanism, and through 
a pair of normally closed contacts 2197 in the quick 
change relay 2192, then through switch 1291-3 to the 
B-- Supply. A further alternate energizing circuit for 
the carriage return solenoid extends through a normally 
open Switch 2341 and a normally-open held-closed switch 
2371 to the B-- line. Still another energizing circuit for 
the carriage return solenoid is provided through a cam 
actuated Switch 2361 in the line space mechanism and 
through an additional switch 2383, operated by the draw 
band of the machine, to a pair of normally open contacts 
2203 in the carriage return relay 2123, the other contact 
of pair 2203 being connected to the conductor 221. 
The plate discharge solenoid 249S (FIG. 92) is con 

nected in an operating circuit substantially similar to that 
of the carriage return solenoid 250S. Thus, one terminal 
of solenoid 249S is connected to the B- supply through 
switches 2372 and 1291-4 (FIG.91). The other terminal 
of the plate discharge solenoid is connected to the B-- 
Supply through a manual plate discharge switch 2205, as 
shown in FIG. 92. In addition, solenoid 249S is connect 
ed through the normally open contacts 2206 of plate dis 
charge relay 2124 to the conductor 221. 
The next operating solenoid illustrated in FIG. 92 is 

the line space clutch solenoid 233S. One terminal of 
coil 233S is connected to the B- supply. The other ter 
minal of the coil is connected through a normally-open 
held-closed line space switch 2362 to a pair of normally 
open contacts 2207 in the line space relay 2125, the con 
tacts 2207 being returned to conductor 2121. A second 
energizing circuit for the line space solenoid is provided 
by a connection that extends from switch 2362, by way 
of conductor 2208, through switches 129-6 and 2344 to 
the B-- supply, the latter two switches being shown in 
F.G. 91. m 

The two ram solenoids 731 and 732 that actuate the 
embossing rams are connected in parallel with each other, 
one terminal of each of the two solenoids being connected 
to the B- supply (FIG. 92). The other terminal of the 
two ram solenoids is connected through switch 532 to 
the B-- supply. As noted hereinabove, switch 532 is a 
cam actuated normally open switch that is responsive to 
rotation of index shaft 521 in the character selection and 
indexing mechanism of the machine. 

It is the index clutch solenoid 517S that controls rota 
tion of shaft 521 and the final indexing of the character 
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selection mechanism (FIGS. 53-63). Solenoid 5.7S has 
one terminal connected to the B-supply. The other ter 
minal of the solenoid is connected through switch 533 and 
through all of the character selection safety switches, such 
as switch 657, in series, to a safety circuit that begins with 
a conductor 221 extending into FIG. 91 to the normally 
closed contacts 2212 in a safety relay 2213. From con 
tacts 222, the safety circuit continues through a set of 
normally closed contacts 22i4 in the line space control 
relay 2182, through a further set of normally closed con 
tacts 22:5 in the tabulator control relay 2173, and thence 
to cam actuated switches 2386 and 237 (FIG. 90). The 
circuit is completed to the B-- supply directly from switch 
237. 

Safety relay 2213 has an operating coil 2217, one ter 
minal of which is connected to the B-supply. The other 
terminal of the relay coil is connected through a pair of 
normally closed contacts 228 to the multiple energizing 
circuits for the carriage return solenoid 250S. In addi 
tion, a holding circuit for the relay is established through 
a pair of normally open relay contacts 2219 that serve to 
connect the relay coil, after energization, through switch 
1291-1 to the B-- supply. 

Index bolt solenoid 517S, FIG. 92, is provided with 
an alternate energizing circuit that extends from the sole 
noid through a switch 2333 in the tape reader and through 
normally open held-closed switches 238 and 2366 to a 
pair of normally open contacts 2221 in a character selec 
tion enabling relay 2222. The other contact of pair 2221 
is connected to the line 2067 that is connected to all of 
the character selection relays, FIG. 90. The operating 
coil 2223 of the enabling relay 2222 has one terminal 
connected to line B- in FiG. 92. The other terminal of 
the coil is connected to the conductor 2677 that extends 
back to the individual pairs of normally open contacts in 
the character selection relays of FIG. 90. 

Conductor 2067 (FIG. 92) in addition to the connec 
tion to contacts 2221 in the character enabling relay 2222, 
is connected to a pair of normally closed contacts 2224 
in the character selection inhibit relay 2225. The other 
side of the normally closed contact pair 2224 is connected 
to the tape reader TR and specifically to a normally closed 
contact pair 2227 in a skip relay 2228. The remaining 
one of contacts 2227 is returned to the B-- line through 
a cam-actuated switch 2334. Contact 2227 may be shunt 
ed by means of a skip switch 2229 if it is desired to pre 
vent initiation of the skip switch 2229 if it is desired to pre 
vent initiation of the skip operation by means of the relay 
2228. The switch, 2334 and the normally closed relay 
contacts 2227 also afford a connection from the B-- bus 
to conductor 2084, which is connected to the upper case 
contact pair 2083 in FIG. 90, as noted hereinabove. 

Skip relay 2228 is provided with an operating coil 
223i. One terminal of the coil is connected to the C 
supply. The other terminal is connected to a driver circuit 
2232 that may be essentially similar to circuit 249 (FIG. 
91). The input to driver circuit 2232 is from a skip mem 
ory flip-flop circuit 2233 having both set and re-set input 
circuits from the cable 2112. 
The circuit arrangement of FiG. 92 shows the machine 

control arrangement as established for actuation by the 
tape reader TR. Included in the control circuit is a 
reader start relay 2235 having an operating coil 2236 and 
two sets of normally open contacts 22.37 and 2238. One 
terminal of operating coil 2236 is connected to the B 
supply line. The other terminal of coil 2236 is connected 
through a manual start Switch 224 and a tape safety 
switch 2242 to the B-- supply line. Relay contacts 2238 
are connected in a holding circuit for the relay that ex 
tends from coil 2236 through the relay contacts, through 
a manual stop switch 2243, and through a pair of normally 
closed relay contacts 2244 to the tape safety Switch 2242 
and thence to B--. Contacts 2244 are included in a stop 
relay 224.5. The operating coil 2246 of this relay has 
one terminal connected to the C- Supply with the other 
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terminal of the coil being connected to a driver circuit 
2247. The driver circuit is similar to those described 
hereinbefore and is provided with a separate input from 
the cable 212. 
The remaining set of contacts 2237 of reader start 

relay 2235 are connected in an actuating circuit for a tape 
reader drive solenoid 2251. Thus, one terminal of 
solenoid 2251 is connected to the B- supply. The other 
terminal of the tape reader clutch solenoid is connected 
to a normally-open held-closed switch 2331 in the tape 
reader and then to contacts 2237. From contacts 2237, 
the actuating circuit for the tape reader drive extends to 
the conductor 2211 and through the multiple safety cir 
cuit described hereinabove, the connection to B-- being 
completed in the plugboard 2020, FIG. 90. 
There is an alternate energizing circuit for reader 

clutch solenoid 225. This alternate circuit extends 
through a second switch 2332 and through the index 
bolt switch 534, from which point the circuit is completed 
through the character selection safety switches, switch 
667 et seq., and the safety circuit comprising conductor 
221. 

In FIG. 92, the circuits in the tape reader are enclosed 
within a phantom outline 2253. In addition to these 
circuits, the tape reader apparatus includes the entire 

Thus, assuming that a six channel 
punched tape is to be utilized to control the embossing 
machine, the tape sensing apparatus is generally indi 
cated in FIG. 93 by the six sets of sensing contacts 2261, 
through 2266. One contact of each pair 2261-2266 is 
connected to a timing switch 2338 that is returned to 
ground. 
The second contact of pair 2261 is connected to the 

"set' input of a first level flip-flop. 2271. Similarly, one 
contact in each of pairs 2262-2266 is connected to the 
"set' input of the corresponding flip-flop from the group 
2272-2276. The “reset' input of each of the flip-flops 
2271 is returned to ground through a normally closed 
cam actuated timing switch 2339. 

Each of circuits 271-276 is a conventional flip-flop 
circuit having two outputs. The outputs are conven 
tionally designated, in FIG. 93, as the '0' and the “1” 
outputs respectively. 
The tape reader operating circuits illustrated in FIG. 

93 further include a series of eight AND circuits 2281 
2288. Each of the AND circuits is provided with three 
inputs and a single output. AND circuits 2281-2288 
are utilized to convert the output signals from the three 
initial flip-flops 2271-2273 into binary signals. 

Thus, the unactuated or '0' output of flip-flop. 227 is 
connected to one of the three inputs of each of AND 
circuits 228, 2282, 2283 and 2284. The actuated or 
“1” output of the same flip-flop is connected to one of 
the inputs of each of the remaining AND circuits 2285 
2288. The “0” output circuit of flip-flop. 2272 is con 
nected to one input circuit of each of AND circuits 2281, 
2282, 2285 and 2286. The '1' output of this same flip 
flop is connected to one input of each of the remaining 
AND circuits 2283, 2284, 2287 and 2288. The third 
flip-flop in this first series, circuit 2273, has its "O' out 
put connected to one input to each of AND circuits 2281, 
2283, 2285 and 2287. The “1” output of the third flip 
flop is connected to one input of each of the even-num 
bered AND circuits. 
The tape reader circuitry illustrated in FIG. 93 further 

includes eight additional AND circuits 2291-2298. These 
AND circuits are interconnected with the flip-flops 2274 
2276 in the second half of the data analyzing circuit. 
The output of AND circuit 2281 is coupled through 

an amplifier inverter circuit 2299 to an AND circuit 2300. 
AND circuit 2300 is provided with a second input from 
the initial AND circuit 2291 in the second group of 
analyzing circuits. Accordingly, it can be seen that cir 
cuit 2300 produces an output signal only if all of the flip 
flops 2271-2276 are in their initial or "0" operating con 
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dition. AND circuit 2282, which produces an output 
only if the first flip-flop. 2271 is in its '1' condition and 
flip-flops 2272 and 2273 are in their "O' conditions, is 
connected through a suitable amplifier to AND circuit 
2301. AND circuit 2301 is provided with a second input 
from AND circuit 2291. Thus, circuit 2301 produces 
an output signal only if all of the flip-flops 2272-2276 
remain in their "O' condition and the initial flip-flop. 2271 
is in its “1” condition. This connection pattern is carried 
out in the remaining AND circuits 2302-2307, each of 
which is provided with one input from a respective one 
of the AND circuits 2282-2288 and an input connection 
from the AND circuit 229. 
The other AND circuits 2300-2307 afford a first stage 

2310 of a total of eight similar stages, the remaining 
stages being numbered 2311 through 23.17. Each of the 
stages has been specifically labeled to indicate the binary 
numbers covered thereby. As indicated by the highest 
available binary number, stage 2317, there are a total 
of sixty-four output connections, each uniquely supplied 
with an output signal dependent upon the operation of 
the sensing contacts 2261-2266 of the tape reader. Each 
of these unique binary signal combinations can be used 
to control either the selection of a given character or 
some other function of the machine. 

Thus, one binary combination produces an output sig 
nal from a given AND circuit in one of the stages 2310 
2317 that it carried through the cable 2112 to driver 
circuit 2247 in the tape reader (FIG. 92) to actuate stop 
relay 224.5. Another separate circuit in the cable, which 
carries a signal representative of one of the given binary 
combinations, may be used to set skip memory flip-flop 
2233, whereas yet another binary combination controls 
a circuit to the reset terminal of the same flip-flop. 
Other individual code combinations produce output sig 
nals, carried through individual conductors in cable 
2112, to actuate line space driver circuit 2145, plate dis 
charge driver 2144, carriage return driver 2143, line 
space return driver 2142, tabulator driver 2149, and 
character space driver 2148. In FIG. 90, individual cir 
cuit connections are afforded to the set and reset termi 
nals of upper case memory 2111, which controls opera 
tion of driver circuit 2081. The remaining cable connec 
tions are completed to encoder matrix 2110, which is 
utilized to identify the individual character codes and to 
actuate gate circuits 2041-2046 for selection of charac 
Aters. 
The encoder matrix 2110 can be constructed in a num 

ber of different ways. Functionally, the encoder matrix 
must determine which of gates 2041-2046 require actua 
tion in order to move the type box to position a given 
character for embossing. The output circuit combina 
tions for the encoder matrix vary substantially, depending 
upon the arrangement of the type box and the number of 
characters therein. Inasmuch as resistor matrices, diode 
matrices, and other similar circuits capable of carrying 
out this operation are well known in the art, the encoder 
matrix is not shown in detail herein. 

Sequence of operations tape reader input 
Machine Start.-Machine operation is initiated, with all 

mechanical units in home position, by closing the manual 
start switch 2011 (FIG. 90). This completes an ener 
gizing circuit for the safety control relay 2006, this circuit 
extending from the B- supply through coil 2007, switch 
2011, and the safety switches 2012-2017 to the B-- sup 
ply. When the relay is energized, contacts 2009 close and 
keep the relay energized continuously unless and until its 
operating circuit is interrupted by one or more of the series 
connected safety switches. Closing of relay contacts 2008 
is effective to complete the operating circuits for machine 
control unit 2002, energizing the basic machine drive 2001. 

Plate Feed-Manual-Before initiating an embossing 
cycle it is necessary to feed a plate from the magazine M 
to the embossing station of the machine. For this pur 
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pose, the manual plate discharge switch 2205 (FIG. 92) 
is closed, energizing the plate discharge clutch Solenoid 
249S through a circuit beginning at the B-H bus in FIG. 
92 and extending through switch 2205, solenoid 249S, and 
switches 2372 and 1291-4 (FIG. 91) to the negative bus. 
Energization of the solenoid 249S releases the spring 
loaded lever 1260 on the plate release carriage (FIG. 42). 
Release of the lever 1260 is effective to close switch 2341 
in the energizing circuit for the carriage return solenoid 
250S, FIG. 91. Thus, carriage return solenoid 250S is 
energized through an operating circuit that begins at the 
negative bus (FIG.91) and extends through Switch 1291 
4, switch 2372, solenoid 250S, and switch 2341 to the 
positive bus. In response to energization of carriage re 
turn clutch solenoid 250S, carriage return shaft 1291 is 
rotated through an angle sufficient to close the cam actu 
ated switch 291-2. As illustrated in the timing charts, 
FIG. 94, the shaft 1291 rotates approximately 209 and 
stops, this rotational movement being sufficient to close 
Switch 1291-2. 

Closing of switch 1291-2 completes an energizing cir 
cuit for the plate jaw solenoid 169S, this circuit extend 
ing from the B- bus in FIG. 91 through the plate jaw 
solenoid, through plate jaw switch 1398-1, carriage re 
turn switch 1291-2, and switch 2342 to the B-- line. 
Switch 2342 is shown as a normally open switch, but it 
has been closed at this time by the action of the auxiliary 
carriage moving in response to the rotation of carriage 
return shaft 1291. Energization of the plate jaw clutch 
solenoid 169S causes the plate jaw operating shaft to ro 
tate 180, opening the jaws on the plate carriages. At 
this point, continued rotation of the plate jaw shaft is 
interrupted because the operating circuit for solenoid 169S 
is opened at switch 1398-1, allowing release of plate jaw 
clutch by its associated coil armature as the shaft Ireaches 
180°. However, the rotation is sufficient to close switch 
1398-4 to energize the plate feed clutch solenoid 1350S 
through a circuit comprising switch 1398-4 and switch 
2342. At this time, Switch 1398-2 is also closed. 

Energization of the plate feed clutch solenoid 1350S 
causes the plate feed shaft to rotate; after this shaft ro 
tates approximately 190 it closes the switch 1393-1. Ac 
cordingly, an energizing circuit is again completed for 
plate jaw clutch solenoid 169S, through switches 1398-2 
and 1393-1 and switch 2342. 
The second time it is energized, plate jaw clutch 169 

rotates to its home position and closes switch 1398-3. 
Closing of this switch completes an operating circuit for 
the carriage return clutch solenoid 250S, through switch 
398-3, through contacts 2197 of the quick change relay, 
and through switch 291-3. Consequently, the carriage 
return mechanism cycles to its home position. Of course, 
when the plate jaw clutch 169 returns to its initial posi 
tion, the carriage jaws close. 
The foregoing cycle must be carried out twice in order 

to advance a first plate from the magazine through the 
manual loading position and into the embossing carriage. 
At the same time, the embossing head is returned to the 
first line position on the plate to be embossed, as described 
more fully hereinafter. 
Tape Reader Start.-It is now time to start the tape 

reader TR. To this end, the manual start switch 2241 
for the tape reader (FIG. 92) is closed. This completes 
an operating circuit for the reader start relay 2235, the 
circuit extending from the B-supply through the relay 
coil 2236 and manual start switch 2241 and through the 
tape safety switch 2242 to the B-- line. Once actuated, 
the relay operates to close its contacts 2238, establishing 
a holding circuit for the relay through these contacts and 
through stop switch 2243 and the normally closed contacts 
2244 of stop relay 22.45 and back through the tape safety 
switch 2242 to the B-- supply. 

Energization of reader start relay 2235 establishes an 
operating circuit for the tape reader clutch solenoid 2251. 
This circuit begins in FIG. 92 at the B- line and extends 
through the clutch Solenoid 2251 and through switch 2231 
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continuing through reader start relay contacts 2237 and 
through conductor 221 to the safety relay contacts 2212. 
The relay is unenergized at this time so that the contacts 
2212 are closed. From these contacts, the energizing cir 
cuit for the tape reader solenoid extends through the nor 
mally closed relay contacts 2214 and 2215 (FIG.91) and 
through switch 2385 (FIG. 90) to the B- supply. 

Character Selection and Embossing-With the reader 
solenoid 225 energized, the tape reader is driven and 
senses the first code unit in the tape, closing one or more 
of the sensing contacts 2261. On the assumption that the 
initial character code unit is representative of a character 
to be embossed, the circuit of FIG. 93 produces a unique 
readout signal, upon closing of the timing switch 2338, 
that is supplied to the encoder matrix 2110 of FIG.90 and 
actuates one or more of the character selection gates 2045 
2646 therein. The selected and actuated gates, in turn, 
operate to complete energizing circuits for the correspond 
character selection relays 2021-2025. 

For example, the operating coil 2034 of relay 2024 
may at this point be energized by completion of an oper 
ating circuit through gate 2044. Actuation of the relay 
closes contacts 2074 and at the same time opens contacts 
2054 and closes contacts 2064. Closing of contacts 2064 
provides an energizing circuit for character selection 
clutch 581, this circuit beginning at the B- bus in FIG. 
90 and extending through coil 58 and the selector posi 
tion-sensing switch to contacts 2064. From contacts 
2064, the circuit continues through conductor 2067 to 
the normally closed contacts 2224 of the character inhibit 
relay 2225 (FIG. 92). The circuit is completed through 
normally closed contacts 2227 of skip relay 2228 and 
through tape reader timing switch 2334 to the B-- line. 
Switch 2334 is closed long enough to complete the ener 
gizing circuit and is effective to time its operation. 

Energization of the character selection clutch solenoid 
581, as described hereinbefore, is effective to rotate its 
associated selector shaft, opening the normally closed 
selector switch, and closing the normally open selector 
switch, associated there with. But the normally closed 
selector switch is in series with contacts 2064 and solenoid 
581; when the switch opens the clutch solenoid is de 
energized, so that the shaft comes to rest in its alternate or 
"1’ position. 
The same operation is carried out with respect to any 

other selected character selection clutch solenoids, where 
their associated shafts are not already in the position de 
termined by the character code signal from matrix 2110. 
As described hereinabove, the individual movements of 
the selector shafts controlled by the character selection 
clutches are added vectorially to produce the required 
motion of the type matrix and to position the selected 
character at the embossing location. 

While character selection is being completed, the con 
tinued rotation of the tape reader shaft closes switch 2333 
(FIG. 92). Earlier, the closing of contacts 2074 of char 
acter selection relay 2024 has been effective to complete 
a circuit from the B-- supply line to conductor 2077. 
With the B-- voltage on line 2077, it can be seen from 
FIG. 92 that the character enable relay 2222 is energized, 
since the operating coil 2223 of this relay is connected di 
rectly between the conductor 2077 and the B- bus. Con 
sequently, the contacts 2221 are closed with the result 
that the index bolt clutch solenoid 517S is energized 
through a circuit that includes, in series, switches 2333, 
2381, and 2366, relay contacts 2221, and the circuit ex 
tending through relay contacts 2224 and 2227 and Switch 
2334 to the B-- line. The timing of the closing of 
switch 2333 to complete this circuit is adjusted to effect 
the locking of the type matrix in its selected position very 
quickly after that position has been reached. As de 
scribed hereinabove, the indexing mechanism locks up the 
type box by means of the serrated index members that 
engage corresponding members on the character clutch 
slides. 
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The shaft 521 actuated by index clutch solenoid 5:7S 

also operates several switches. Initially, switch 531 (FiG. 
90) closes, energizing the character spacing clutch sole 
noid through a circuit beginning at the B-Supply line in 
FIG. 91 and extending through the solenoid 255 and then 
to switch. 531 (FIG. 90) and to the B-- line. Energiza 
tion of the character escapement clutch solenoid causes a 
180° rotation of the escapement shaft and operates the 
escapement to effect a spacing movement of one incre 
ment. 
Continued rotation of the index bolt shaft closes switch 

533, FIG. 92. This completes an alternate operating 
circuit for the index solenoid 517S, permitting the associ 
ated shaft to continue its rotational movement, providing 
all of the character selector shafts have come to rest in 
the desired positions so that all of the safety switches in 
corporated in this operating circuit are closed. 

Next, switch 532 is closed, energizing the ram solenoids 
73 and 732 (FIG. 92). Energization of the ram sole 
noids, as described above, is effective to actuate the link 
age that drives the punch and die rams through an em 
bossing operation. 

Finally, switch 534, which is opened in the initial por 
tion of the index shaft cycle, is closed. This completes an 
operating circuit for the tape reader clutch solenoid 2251, 
through tape reader switch 2332, which is now closed. 
This enables the tape reader shaft to continue its rota 
tional movement and to proceed with the sensing and read 
out of the next code unit. 

Character Spacing-In each embossing cycle the char 
acter space escapement solenoid 255 is energized to com 
plete a single spacing operation; see the character space 
timing chart, FIG. 97. In many instances, of course, it is 
necessary to provide for a character spacing movement 
independently of an embossing operation. A space is 
symbolized, in the tape, by a characteristic code punching 
that causes the tape reader to produce a unique readout 
signal that is supplied to the driver circuit 248, FIG. 91. 
Actuation of this driver circuit energizes character spacing 
relay 2116, closing contacts 2115. The closing of these 
contacts provides an energizing circuit to character spacing 
solenoid 255 through a different path than that employed 
in the embossing cycle; in this instance, the operating 
circuit for the solenoid extends from the B- supply 
through coil 255 and through contacts 2115 to conductor 
212. 
The simultaneous closing of contacts 2166 in the char 

acter spacing relay 2116 completes an energizing circuit 
for the character inhibit relay 2225, opening contacts 
2224 and closing contacts 2226. Accordingly, it will be 
seen that the circuit for the character escapement sole 
noid 255 is completed through conductor 2121 and 
through contacts 2226 of the character inhibit relay and 
then through contacts 2227 of the skip relay 2228 and 
tape reader timing switch 2334 to the B-line. Actuation 
of the character spacing solenoid occurs with the closing 
of reader timing switch 2334. Actuation of the char 
acter inhibit relay, by opening contacts 2224, is effective 
to prevent operation of any of the character selection 
clutches. Consequently, the character spacing operation is 
completed without displacement of the type matrix, re 
gardless of any extraneous signals that may be supplied 
to the character selection apparatus. - 

Tabulation.-The tabulating function is accomplished 
by means of an actuating signal supplied from the tape 
reader TR to driver circuit 2149 (FIG. 91). Actuation 
of this driver circuit effectively energizes the tabular relay 
2118, closing its contacts 2117 and 2168. The closing 
of contacts 268 again energizes the character inhibit 
relay 2225, in the same manner as in a character spacing 
operation, preventing selection of a new character. Clos 
ing of contacts 2117 establishes an energizing circuit for 
each of the character spacing and tabulator Solenoids 
255 and 1044 (see timing chart, FIG. 97). Energization 
of solenoid 1044 is effective to initiate a tabulation opera 
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tion as described above. Moreover, and also as noted 
above, the character escapement solenoid must be ener 
gized to permit the tabulation operation. 
At the time the tabulator solenoid 1044 is energized, 

the operating coil 2174 of the tabulator control relay 2173 
is also energized through a parallel circuit. This closes 
contacts 2172 and opens contacts 2215. The closing of 
contacts 2172 keeps the tabulator solenoid energized until 
movement of the carriage is interrupted by a tabulator 
stop, at which time the tabulator pawl switch 1049 is 
opened. This makes it possible to complete a tabulation 
operation even though the tabulator relay 2118 is ener 
gized only a relatively short time, usually not sufficient to 
complete the tabulation movement. The opening of con 
tacts 2215, on the other hand, breaks the normal operating 
circuit for the tape reader solenoid 2251 (see FIG. 92) 
so that the next cycle of the tape reader is delayed until 
tabulation is completed. As soon as the table pawl Switch 
1049 is opened, the system is conditioned for the next cycle 
of operation and the tape reader shaft moves on. 

Line space return.--Another functional cycle that re 
quires consideration is that of line space return. The 
sensing of a line space return code in the tape results in 
the application of a gating signal to driver circuit 2142 
(FIG. 91) that is effective to energize the line space re 
turn relay 2122. Actuation of the relay closes contacts 
2162, energizing the character inhibit relay 2225 (FIG. 
92) as in the character spacing and tabulator cycles. At 
the same time, contacts 277 are closed, conditioning the 
line space return solenoid 182S for actuation upon closing 
of switch 2334 (FIG. 92). The energizing circuit ex 
tends from conductor 2121 through contacts 2177 and 
diode 2176, through line space return limit switch 2175, 
and then through the solenoid 182S to the B- supply. 
At the same time, and through a parallel circuit, the line 
space return auxiliary relay 2182 is energized. This is 
effective to close contacts 218, establishing a holding 
circuit for the relay and for the line space return solenoid. 
At the same time, contacts 2194 are opened, preventing 
energization of the quick change relay 2192. Energiza 
tion of the line space return solenoid 182S is maintained 
until the line space return mechanism completes its up 
ward movement to its initial position, at which point 
limit switch 2175 is opened. During this interval, con 
tacts 2214 of relay 2182 are maintained open, preventing 
further actuation of the tape reader. Thus, the tape 
reader cannot develop an additional readout signal until 
the line space return motion is completed and the type 
matrix is disposed in the first line position with the line 
space ratchet held by its pawl. 

Line space function.-Like other functions of the em 
bossing machine, the line space function may be initiated 
by a suitable code on the tape that is sensed and interpret 
ed by tape reader TR, producing a signal that is inter 
preted by the logical circuit of FIG. 93 to produce an 
output signal on the particular conductor of cable 2112 
connected to line space driver circuit 2145 (FIG. 92). 
The pulse signal supplied to the line space driver circuit 
2145 actuates the driver circuit to energize the line space 
relay 225. Energization of the relay coil 2135 is effec 
tive to close contacts 2207 and 2165. The closing of con 
tacts 2165 completes an energizing circuit for the charac 
ter inhibit relay 2225, energizing the relay to prevent an 
erroneous character selection operation by opening con 
tacts 2224. At the same time, contacts 2226 are closed. 
The closing of contacts 2207 of the line space relay 

2125 establishes an operating circuit for the line space 
solenoid 233S. This circuit begins at the B- bus in 
FIG. 92 and extends through the solenoid, through switch 
2362 and contacts 2226 of the character inhibit relay, 
and through the normally closed contacts 2227 of the 
skip relay 2228. The circuit is actually completed upon 
closing of the reader Switch 2334 connected in series 
therewith. 

Energization of the line space clutch solenoid 233S 
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causes the line space shaft to rotate, the rotational move 
ment of the shaft being initiated shortly after actuation 
of the solenoid, as shown in FIG. 94A. Rotation of shaft 
234 (FIG. 51) operates switch 2386 (FIG. 90) to pre 
clude reader operation when the shaft is not in home posi 
tion. As pointed out in the description of the line space 
mechanism, the rotational movement of the line space 
shaft drives a cam whose follower first releases the index 
assembly ratchet and subsequently catches the next tooth 
on the ratchet at a point ahead of its rest position, low 
ering the tooth to rest position as generally illustrated 
in the chart comprising FIG. 94A. The line space switches 
2361-2366 are actuated by a series of cams on the ratchet 
shaft 187, FIG. 51, the timing and cyclic operations of 
these switches being illustrated in FIGS. 94 and 94A. 
As shown in FIG. 94A, the line space switch 2361 re 

mains closed through most of the positions for the index 
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assembly. In the last line position, however, switch 2361 
is opened. This switch is connected in series with switch 
2382 and relay contacts 2203 in that operating circuit for 
the carriage return solenoid 250S that is utilized for a 
normal carriage return operation, as distinguished from a 
carriage return operation function carried out in connec 
tion with a plate discharge function. The opening of 
switch 2361 when the index assembly is in the last line 
position prevents a carriage return function initiated by 
an operating signal supplied to the carriage return relay. 
Consequently, the next signal that can affect the plate 
position, in the machine, is the plate discharge function, 
which is required to position a new plate for embossing. 

In this connection, it should be noted that switch 2383 
can also be opened to over-ride the effect of a carriage 
return signal supplied to the carriage return relay 2123 
(FIG. 91). Switch 2383 is actuated by a cam on the 
draw band shaft which is adjusted to open switch 2383 
whenever the carriage position is such that the plate will 
be embossed in the right-hand margin portion thereof. 
Embossing is not prevented, in this position, by switch 
2383. The embossing of subsequent lines on the same 
plate, however, is prevented. 
From the foregoing, it can be seen that the over-riding 

of a carriage return signal from the tape reader may be 
accomplished in any line of embossure by the switch 
2383. The line space switch 2361, on the other hand, is 
effective to over-ride a carriage return signal only in the 
last line position of the ratchet shaft. 
As shown in FIG. 94A, switch 2362 is also opened 

when the index assembly is in the last line position. Since 
this switch is in series with the line space solenoid 233S, 
as shown in FIG. 92, the opening of the switch prevents 
further line space functions, once the index assembly 
has reached the last line position. 
Two additional switches controlled by the line space 

shaft are switches 2363 and 2364, both shown in FIG. 90. 
These switches are utilized in those instances where 
numeric shift conditioning is required for control of the . 
positioning of the type matrix. Thus, switches 2363 and 
2364 may be connected, by means of the plugboard 2020, 
so that they control a particular character clutch coil in 
conjunction with a specialized type arrangement; for ex 
ample, the two switches may be connected in circuit, 
through the plugboard, to actuate character selection 
solenoid 581 for the type arrangement shown in FIG. 99. 
The cams that operate switches 2363 and 2364 may be 

adjusted so that switch 2363 is opened and switch 2364 
is closed by the line space motion that moves the index 
assembly into a chosen line position where specially 
Selected characters, such as the large numeric characters 
of FIG. 99, are to be embossed. The cam profiles, for 
the cams controlling the two switches, are made such 
that subsequent line space motion to the next line re 
stores switches 2363 and 2364 to their original state. In 
this manner, normal control of the character selection 
clutch, such as clutch. 581, is restored; that is, coil 581 
is again placed under control of the normal circuits for 
character selection, comprising relay 2024 with its con 
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tacts 2854 and 2054, FIG. 90. Thus, control of the 
numeric shift through the line space operation effectively 
consists of automatic switching of the control circuit for 
one character clutch solenoid from a normal mode to a 
special mode by means of switches, in this instance 
switches 2363 and 2364, actuated by the rotational move 
ment of the line space ratchet shaft. 

Embossing machines required to emboss both large 
and small characters on the same plate may be provided 
with a quick change attachment, as described hereinabove, 
that operates in conjuction with the numeric shift feature 
controlled by switches 2363 and 2364. The quick change 
escapement is actuated by the solenoid 2347 (FIG. 91) 
under the control of the quick change relay 292. Relay 
292, in turn, is energized through a control circuit com 
prising the line space cam switch 23.65 which, as shown 
in FIG. 91, is connected in series with the operating coil 
2393 of the quick change relay. Thus, the presence and 
use of switch 2355 is required only for those embossing 
machines that include the quick change attachment and 
the associated control elements. The operating cycle for 
the quick change control circuit, including relay coil 293, 
clutch 2347, and the associated switching elements, is 
shown in FIG. 94A. 

Another variable condition that may occur in the use 
of the embossing machine requires the provision of an 
auxiliary line space switch 2366 in series with switch 
2333 in the circuit of the index bolt clutch solenoid 517S, 
FIG. 92. In some forms of punched tape, which may be 
desirable as an input medium for the machine, each 
plate discharge code marking is followed by a carriage 
return code. This particular standardized tape configura 
tion requires the provision of a "zero line' position for 
the machine. From such a position, the first downward 
line space action positions the ram at the first embossing 
line position in response to the carriage return code 
mentioned. 

For adapting the machine to utilization of input tapes 
of this kind, the switch 2366 is employed and is arranged 
to be opened by upward movement of the index assem 
bly into the "zero line' position in the course of the line 
space return operation. The same switch is closed by the 
downward movement of the assembly from the "zero 
line' position into the position required for embossing 
of the first line on the plate and in response to the car 
riage return code contained in the special tape. The 
function of switch 2366 is to prevent energization of the 
index clutch solenoid 57S while the assembly is in the 
"zero line' position, over-riding any pulses from switch 
2334 (FIG. 92) that may occur in this interval. 

Alternate type matrix arrangements 
FIG. 99 illustrates at type matrix arrangement that may 

be used in the embossing machine and that employs 
numeric shift conditioning for positioning control of the 
type box as described hereinabove. FIG. 99 is essentially 
similar to the schematic illustration of the type matrix 
arrangement in FIG. 64, and shows the horizontal selector 
devices 551, 552, 554 and 558 and the vertical selector 
devices 61, 612 and 614 connected in operative rela 
tionship to a type matrix 536B. 

Unlike the type matrix 536A and FIG. 64, the matrix 
arrangement 535B is not uniform in the alignment of the 
character elements. Alternate vertical columns of the 
character elements (punches and dies) in matrix 536B 
each include seven individual elements, as in the originally 
described matrix arrangement. But the intervening col 
umns each include only two character elements, these be 
ing relatively large numbers each provided with a large 
numerical figure and a code marking. For this type 
matrix, the operating distances or increments afforded by 
the selector devices 61, 612 and 64 remain the same, 
but the incremental operating distances for the horizontal 
group of selector devices are changed. Thus, instead of 
employing the distance ratio of 1:2:4:8, as in the initially 
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described arrangement, the incremental operating dis 
tances for the devices 55, 552, 554 and 558 are made 
to conform to the ratio 0.75:1.5:3:3. 
The type matrix arrangement 536B is included pri 

marily to illustrate the flexibility of the embossing ma 
chine of the present invention. This form of type matrix 
may be used, for example, in the preparation of embossed 
plastic credit cards bearing coded serial number data and 
also carrying ordinary uncoded alpha-numeric identifi 
cation identifying a credit patron. As may be seen from 
the selector setting charts comprising a part of FIG. 99, 
the selector device 551 is used, in this arrangement, only 
for selection of the large coded numerical figures. Thus, 
the operating coil 581 for device 551 may be controlled, 
for selection of the coded figures, by switches 2363 and 
2364 (FIG. 90) as described above in connection with 
the line space operation of the machine. 

FIG. 100 illustrates yet another type matrix 536C that 
may be used in the embossing machine. This type matrix 
provides a complete set of capital alphabetic figures plus 
two sets of numerical figures of different size, the smaller 
set of numerical figures being underlined. Again, it is 
necessary to modify the operating distances for the Se 
lector devices 551, 552, 554 and 558. In this instance 
the ratio of operating distances for these devices is 
0:1:2:4, the selector 55 not being used for this par 
ticular matrix. 

In connection with both of the type matrix arrange 
ments shown in FIGS. 99 and 100, it is of course neces 
sary to afford a keyboard including a commensurate 
group of character keys if keyboard operation is re 
quired. Moreover, in connection with the arrangement 
of FIG. 100, any input tape used to control the machine 
must include code differentiation between the two sets 
of numerical characters incorporated in the type matrix, 
and this is equally true with respect to FIG. 99. 

Carriage return and plate discharge 
The carriage return and plate discharge functions are 

interrelated and, accordingly, are described in connection 
with each other. The plate discharge function is the 
more complex of the two and is described first. Refer 
ence should be made to the circuit diagram, particularly 
FIGS. 90-92, and to the timing diagrams FIGS. 94-96. 
To initiate a plate discharge operation, it is necessary 

to energize the plate discharge solenoid 249S (FIG. 92). 
This can be accomplished by manually closing switch 
2205. Where the machine is controlled from the tape 
reader TR, the plate discharge function is initiated by a 
unique code signal that is sensed by the tape reader, pro 
ducing an output signal supplied to a separate conductor, 
in cable 212, that is connected to driver circuit 2144. 
Actuation of the driver circuit energizes the plate dis 
charge relay 2124, closing contacts 2164 and 2206. The 
closing of contacts 2164 completes an energizing circuit 
for the character inhibit relay 2225, FIG. 92, so that con 
tacts 2226 are closed immediately after energization of 
the plate discharge relay. 
The closing of contacts 2206 partially establishes an 

energizing circuit for plate discharge solenoid 249S, this 
circuit extending from the B- bus in FIG. 91 through 
switches 1291-4 and 2372 to the solenoid, FIG. 92. The 
connection to the B-- supply is through contacts 2206 
(FIG. 92), contacts 2226 of the character inhibit relay 
2225, normally closed contacts 2227 of the skip relay 
2228, and switch 2334. The circuit is completed upon 
closing of switch 2334 in the course of operation of the 
tape reader. 

Energization of plate discharge solenoid 249S, as de 
scribed above, latches the auxiliary carriage of the ma 
chine to the carriage return carrier bar; at the same time, 
actuation of the solenoid is effective to close auxiliary 
switch 234 (FIG. 91). The closing of switch 2341 
energizes both the carriage return solenoid 250S and the 
operating coil 2217 of the machine function safety relay 
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2213. The operating circuit for the carriage return sole 
noid, beginning at the B-- bus in FIG.91, extends through 
switch 2341, the solenoid, switch 2372, and switch 
1291-4. The circuit for the relay, starting at the same 
point, goes through switch 2341, through the normally 
closed relay contacts 2218 and the relay coil 2217 to the 
negative bus. 

Actuation of the machine function safety relay 22.13 
opens normally closed contacts 2212 and 22.18 and closes 
contacts 2219. The opening of contacts 2212 discon 
nects the normal operating circuits for the indeX Sole 
noid 517S (FIG. 92) since these relay contacts are con 
nected in series with the conductor 2211 in the operating 
circuit for the index solenoid. Furthermore, opening of 
contacts 2212 of the machine function safety relay opens 
the operating circuit for the tape reader clutch Solenoid 
2251, this solenoid also being energized through a circuit 
that includes the conductor 2211. Hence, as long as the 
machine function safety relay 2213 remains actuated, it 
is not possible to carry out an embossing operation, and 
operation of the tape reader is interrupted. The operat 
ing shafts controlled by solenoids 517S and 2251, if in 
rotation when the machine function safety relay is ener 
gized, will come to rest at their next stop position, pro 
vided the operating circuits are not previously re-estab 
lished. 
The closing of contacts 2219 of machine function 

safety relay 2213 establishes a holding circuit for the 
relay. This holding circuit, beginning at the B- bus 
in FIG.91, extends through relay coil 2217, contacts 2219, 
and switch 1291-1 to the B-- bus. 
With the carriage return solenoid 250S energized, as 

noted above, the carriage return shaft 1291 is rotated 
through the driving connection afforded by the clutch. 
The shaft movement shifts the auxiliary carriage, mov 
ing the carriage toward the position in which it receives 
a new plate for embossure. This movement of the auxil 
iary carriage actuates switches 2342 and 2343 when the 
carriage return shaft is rotated through approximately 
45, as indicated in FIG. 95. Both of these switches, as 
shown in FIG.91, are normally-closed held-open devices. 
The closing of switch 2342 conditions the operating 

circuit for the plate feed solenoid 1350S and the plate 
jaw solenoid 169S for subsequent operation. The closing 
of switch 2343, on the other hand, conditions the circuit 
for the plate roller clutch solenoid 2346 for operation 
later in the operating cycle of the carriage return mecha 
1S. 

With continuing movement of the carriage return 
shaft 1291 and the auxiliary carriage, the carriage 
return switch 1291-2 is closed. Switch 129-2 closes 
after approximately 175 of rotation of the shaft 
and completes an energizing circuit to the plate jaw 
solenoid 169S, the circuit extending from the B-- bus 
in FIG. 91 through switch 2342, previously closed as 
described above, through switch 1291-2 and switch 
1398-1 and the solenoid to the B- bus. Energization of 
the plate jaw clutch solenoid 169S actuates the clutch to 
afford a driving connection to the plate jaw shaft 1398, 
which is driven to rotate through an angle of 180. 

During the rotational movement of the plate jaw shaft, 
a number of operations take place. When the shaft starts 
to rotate, plate jaw switch 1398-1 opens, after only a 
limited rotation of the shaft. Opening of this switch in 
terrupts the energizing circuit for the plate jaw solenoid 
169S. The plate jaw clutch being a cyclic device, how 
ever, the driving connection is maintained until the half 
revolution movement of the shaft 1398 is completed. 
After approximately 135 of rotation of the plate jaw 
shaft, switch 1398-4 closes to complete the energizing cir 
cuit for the plate feed solenoid 1350S. At approximate 
ly the same time, the remaining plate jaw switch 1398-2 
is closed to condition the plate jaw solenoid 169S for a 
Subsequent operation. Near the end of the rotational 

80 
movement of the plate jaw shaft, the plate jaw opens to 
release its grip on the plate that has been embossed. 

After approximately 195 of rotation of the carriage 
return shaft 1291, switches 1291-3 and 1291-4 are closed, 
switch 1291-4 having opened early in the carriage return 
shaft rotation cycle. The closing of these switches con 
ditions the circuit to the carriage return solenoid 256S 
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for subsequent operations. 
The carriage return shaft continues its rotation for ap 

proximately 14 after closing of switches 1291-3 and 
1291-4, and comes to rest after rotation through a total 
angle of 209. At this point, the carriage return shaft is 
stopped by its cyclic clutch mechanism. Shortly there 
after, and as noted above, plate jaw switches 1398-2 and 
398-4 close, energizing the plate feed magnet 1350S 
and conditioning the plate jaw magnet 169S for subse 
quent energization. 

After approximately 145 of rotation of the plate feed 
shaft 1393, effected in response to energization of the 
plate feed solenoid 1350S, switch 1393-2 is closed. The 
closing of this switch completes an energizing circuit to 
the line space return solenoid 182S, this circuit extend 
ing from the B-- bus in FIG. 91 through switch 2342, 
switch 1393-2, diode 276, limit switch 275, and 
the solenoid to the B- bus. At the same time, the 
operating coil 2183 for the line space return control relay 
2182 is energized through essentially the same circuit. 
Energization of the line space return solenoid 182S op 
erates to return the index assembly of the machine from 
the last line position to the first line position as described 
in detail in connection with the line space return func 
tion. 

Continued rotation of the plate feed shaft 1393 ac 
tuates the plate feed mechanism to move a new plate into 
the intermediate station, driving the plate already present 
in the intermediate station into the carriage and forcing 
the embossed plate from the carriage into the auxiliary 
carriage. Thus, the initial action required in the plate 
discharge cycle is completed. 

Continued rotation of the plate feed shaft 1393 to ap 
proximately 190 closes switch 1393-E (FIGS. 91 and 
95). The closing of this switch completes an energizing 
circuit for the plate jaw clutch solenoid 169S, since switch 
1398-2 is already closed as described above. Accord 
ingly, the plate jaw shaft 1398 is again rotated, being re 
turned to its initial position to close the plate jaws in the 
carriage and the auxiliary carriage. The rotational move 
ment of the plate jaw shaft again opens switches 1398-2 
and 1398-4, returning the switches to the original operat 
ing condition as shown in FIG. 91. Plate jaw switch 
1398-3 is also closed, during this portion of the operat 
ing cycle, completing an energizing circuit for the car 
riage return clutch solenoid 250S through switch 1398-3 
and through the normally closed contacts 2197 of the 
quick change relay 2192. The re-energization of the car 
riage return clutch solenoid 250S causes the carriage re 
turn shaft 129 to complete its rotational movement from 
approximately 209 to its original position, completing 
the carriage return operating cycle. 

In the final portion of the carriage return cycle, rotation. 
of shaft 1291 is effective to open switch 1291-1 at ap 
proximately the 270 position of the shaft (FIG.95). 
Opening of switch 1291-1 opens the holding circuit to 
the machine function safety relay coil 227, thereby de 
energizing the relay. As a consequence, contacts 2219 
open and contacts 2212 and 2218 close. Closing of con 
tacts 2212 re-establishes the normal operating circuits for 
the index bolt clutch 517S and the tape reader clutch 2215 
(FIG. 92). 
At this point in operation of the carriage return shaft, 

the auxiliary carriage assembly is clear of the diehead 
area. The taper reader TR is thus able to proceed with 
operation, reading the next code symbol, when the con 
tacts 2212 of relay 2213 close. As shown in FIG. 95, 
switch 129-4 is closed at the beginning of the return 
cycle of the carriage return shaft, is opened in the medial 
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portion of this sub-cycle, but closes again at approxi 
mately 350 rotation of the shaft, conditioning carriage 
return solenoid 250S for operation in a subsequent cycle. 
At approximately 310 rotation of carriage return shaft 

1291, switch 1291-5 closes (FIG.95). Closing of this 
switch energizes the plate roller clutch magnet 2346 
through a circuit that also includes switch 2343; it will be 
recalled that switch 2343 is closed as long as the auxiliary 
carriage is away from its home position. Energization of 
clutch solenoid 2346 causes the plate roller shaft to rotate 
through one complete revolution, as shown in FiG. 96, 
to carry out the plate roller cycle, as described in detail in 
another part of this specification. 

During the plate rolling cycle, switch 237 (FIG. 90) 
is opened, being held open to prevent actuation of the tape 
reader and the index bolt clutch (FIG. 92) during the 
plate rolling operation. Similarly, switch 2372 is opened, 
preventing operation of the carriage return solenoid 250S 
and the plate discharge solenoid 249S during the plate 
rolling cycle. The timing for switches 2371 through 
2374 is shown in FIG. 96. 
As indicated in FIG. 96, switch 2373, actuated by the 

plate roller shaft, closes at approximately 175 of shaft 
rotation, remaining closed through approximately 190° 
of the shaft movement; the same switch is again closed at 
375 and opens at 390. These two closures of switch 
2373 energize the plate jaw clutch solenoid 169S to open 
the plate jaw before the plate roller removes the plate 
from the jaw and to close the jaw after the plate is re 
moved. 
Also in the plate roller cycle, switch 2374 (FIG. 90) 

is opened, this action occurring at a time when the plate 
being ejected holds the plate discharge safety switch 2018 
closed. Operation of the safety switch 2374 thus is ef 
fective to stop machine operation only in the event that 
no plate is presented in the required position to actuate 
the related safety switch 2018. 

In the course of the plate discharge cycle for metal 
plate machines, as described hereinabove, operation of 
the tape reader TR is prevented until the plate roller shaft 
reaches its home position. For plastic plate machines, 
in which the tipping mechanism is utilized and plate roll 
ing is not required, reader operation is permitted after 
the carriage return shaft 1291 reaches the 270 point in its 
operating cycle. The complete plate discharge cycle 
requires approximately 0.8 second. 
The carriage return function, as described above, is 

carried out by one complete revolution of the carriage 
return shaft 1291. This may be initiated by a carriage re 
turn function signal supplied to driver circuit 2143 
through the appropriate conductor in cable 2112 (FIG. 
91) and resulting from sensing of a carriage return func 
tion signal on the tape. The signal supplied to driver 
circuit 2143 causes the driver circuit to complete an 
actuating signal to the carriage return relay 2123, energiz 
ing coil 233 and closing contacts 2ió3 and 2203. As 
noted in the previous control relay operations, the closing 
of contacts 263 of the carriage return relay 223 is ef 
fective to complete an operating circuit for the character 
inhibit relay 2225, so that contacts 2226 are closed. In 
asmuch as the complete carriage return cycle is described 
hereinabove as a part of the plate discharge cycle, there 
is no need to repeat description of this operation. 
The closing of contacts 2203 is used to establish an 

operating circuit for the carriage return solenoid 250S. 
This circuit, beginning at the B- bus in FIG.91, extends 
through switches 129-4 and 2372 to the solenoid; from 
the Solenoid, the circuit continues through switches 236 
and 2383 to contacts 2203 and thence through conductor 
212 and contacts 2226 of the character inhibit relay 2225 
and contacts 2227 of the skip relay 2228, through tape 
reader switch 2334 to the B-- bus, the latter circuit ele 
ments being iocated in FIG. 92. The circuit is com 
pleted upon closing of switch 2334. 
On occasion, it may be desirable to afford two succes 
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sive plate discharge operations of the machine. To pro 
vide for this mode of operation, switch 2372 is utilized to 
open the series circuit through switch 29-4 to the car 
riage return solenoid 250S. The machine response to the 
first plate discharge signal from the tape reader permits 
carriage return solenoid 25S to be actuated, as described 
above, by the closure of switch 234; the resultant rota 
tion of carriage return shaft 29 provides for energiza 
tion of the plate roller solenoid 2346. The operation of 
switch 291-1 (FIG.91) to open condition de-energizes 
the machine function safety relay 2213 and allows the tape 
reader TR to read the next code, which in this instance 
would also be a complete discharge code. 
The response to the second plate discharge code 

proceeds with actuation of the plate discharge relay 2124, 
the contacts 2206 closing to allow energization of the 
plate discharge magnet 249S upon closing of the switch 
2334 in the tape reader (FIG. 92). This second opera 
tion of the plate discharge solenoid, effected by the sec 
ond code signal from the tape reader, causes lever 1260 to 
actuate switch 2341 (FIG. 91) to closed condition, at a 
time when switch 2372 is open. That is, switch 2372 
has been previously opened by the rotation of the plate 
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as noted above. Thus, the actuated position of the lever 
acts as a momentary storage for the second plate discharge 
code signal; the signal is effectively transmitted to the car 
riage return solenoid 250S when switch 2372 is sub 
sequently closed by movement of the plate roller shaft to 
its home position, permitting completion of the second 
plate discharge operation. 

Backspace and type rear functions 
There are two functions of the embossing machine 

that are utilized only in connection with keyboard op 
eration. Because the circuit diagram FIGS. 90–93, shows 
the machine as arranged for tape reader operation, the 
actual control circuits for these two functions are not ill 
lustrated. However, the control circuits needed to ac 
complish these two functions may be essentially similar 
to those illustrated. 

Thus, the backspace function is effected by a suitable 
signal from the keyboard, a signal that is not dupli 
cated by any of the type reader codes. This signal is ef 
fective to actuate the backspace clutch to rotate the 
backspace shaft of the machine and actuate a linkage 
to move the carriage in the backspace direction through 
a distance of one tooth pitch. This operation is de 
scribed in detail hereinabove. 

In the type rear function, the type matrix is moved 
vertically (see FIG. 64) in an upwardly direction in . 
order to enable the machine operator to inspect the plate 
present in the embossing station. The required motion is 
effected by a keyboard signal, similar to a character se 
lection signal, that actuates all three of the vertical char 
acter selection clutches 616, 621 and 628. Accordingly, 
this function could be achieved by a conventional char 
acter selection code on the tape read by the reader, but 
is not required because there is no occasion for inspect 
ing the plate during tape reader operation. The same 
signai also over-rides the signal to the index bolt clutch 
magnet that usually accompanies a character readout 
signal, thereby preventing actuation of the character es 
capement and preventing operation of the punch and die 
aS 

Upper case and lower case changes 
In any embossing operation in which both upper case 

and lower case characters are to be embossed, it is neces 
sary to condition the embossing machine for changes 
in case. Utilizing a tape reader, this is accomplished by 
a specialized signal that precedes a given character when 
a change is to be made, for example, from lower case to 
upper case operation. The upper case symbol on the 
tape is sensed and interpreted, like any other symbol, 
and produces an electrical signal on one of the con 
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ductors in cable 2:12. This particular signal, however, 
is not applied to the encoder matrix 2110 that is used 
for individual character selection. Instead, the signal is 
supplied to the “set' input of the upper case memory 
2111 which, as noted above, may constitute a simple flip 
flop circuit or other conventional bi-stable device. 
The signal supplied to upper case memory 251 pro 

duces an output signal that actuates driver circuit 208 
and the driver circuit, in turn, energizes the operating 
coil 2079 of upper case relay 2078. Actuation of the 
upper case relay opens contacts 2082 and closes 2083, 

10 

establishing an operating circuit for character clutch sole- . 
noid 568, through the contact 665 and the selector Switch 
that is associated with this solenoid. The circuit is com 
pleted upon the closing of switch 2334 (FIG. 92) ener 
gizing the solenoid and shifting the complete type matrix 
to the left, as seen in FIG. 64, by a distance equal to 
one-half the full width of the type matrix. This move 
ment of the type matrix brings the upper case charac 
ters into alignment with the operating rams of the en 
bossing machine. 
The tape symbol following the upper case function Sym 

bol provides for selection of the desired character to 
be embossed, and the embossing operation proceeds as 
described hereinabove. If the next character is also an 
upper case character, no additional function code is re 
quired in the tape, the upper case memory circuit 2111 
serving to maintain the type matrix in position for en 
bossure of upper case characters. If a series of upper 
case characters are required, the type matrix is held in 
the upper case position, making additional movements 
only for individual character selection, so long as no 
change occurs in the operating condition of the upper 
case memory. 
When it is desired to return to lower case operation 

for a succeeding character, the character is preceded by 
a code symbol, in the tape, that identifies a lower case 
function. This code or symbol is interpreted by the 
tape reader in the usual manner and produces an out 
put signal on an individual conductor, in the cable 212, 
that is connected to the re-set terminal of the upper case 
memory 2111. The signal thus applied to the upper case 
memory changes its operating condition from the sec 
ond stable state back to the original stable condition, 
actuating driver circuit 208 to de-energize upper case 
relay 2078. As a consequence, contacts 2082 again close 
and contacts 2083 open. The character selection Sole 
noid 568 is again energized, this time through switch 
contacts. 666 and relay contacts 2082. Accordingly, the 
type matrix is shifted back to the right, as seen in FIG. 
64 by a distance equal to one-half the complete width 
of the type matrix, again establishing the lower case 
characters in the type box in alignment with the ram 
mechanism. 
The next code symbol on the tape is used to identify 

the character to be embossed, and the embossing opera 
tion continues as described hereinabove. Of course, the 
foregoing operation pertaining to selection of upper case 
or lower case characters can equally well be controlled 
by signals supplied to upper case memory 2111 from a 
keyboard instead of from the tape reader, the only re 
quirement being that appropriate electrical signals be sup 
plied to the memory in advance of character selection in 
order to determine whether an upper case character or 
a lower case character is to be embossed. 

The Keyboard 
A keyboard mechanism K, suitable for use in the pres 

ent invention, is illustrated in FIGS. 35-38A. The key 
board K includes a base casting 301 having a pair of 
longitudinal channels 3012 and 303, utilized to mount 
the keyboard on the frame of the machine. Thus, as 
best shown in FIG. 37, two machine support members 
3016 and 3017 are received in the longitudinal channels 
3012 and 3013, respectively, the base 3011 being secured 
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in predetermined position on the support members by 
suitable means such as a plurality of retaining screws 
308. 
The frame of the keyboard K includes, in addition to 

the base member 31, a pair of vertical frame members 
3022 and 3023 which are mounted on the base by suitable 
means such as a pluarlity of mounting screws 3021. A 
main shaft 3025 extends between the frame members 
3022 and 3023, being mounted in suitable bearings 3026 
in the vertical frame members. A pair of locating mem 
bers 3927 and 3028 are mounted near the ends of the 
shaft 325, intermediate the two vertical frame members, 
and are utilized to maintain the shaft 3025 in aligned 
position, longitudinally of the shaft, between the frame 
members. Suitable connecting shafts connect shaft 3025 
back to the shaft 222 in the machine; see FIGS. 10 and 35. 
The main shaft 3025 carries a large number of ac 

tuator devices 3031 employed to actuate individual sig 
nalling devices as explained more fully hereinafter. 
Each of the actuator devices 3031, as shown specifically 
in FIG. 36, comprises an inner drive disc 3032 which is 
keyed or otherwise affixed to the shaft 3025 by a suitable 
key member 3033. The key member 3033 may con 
stitute a single member extending longitudinally of the 
the shaft 3025 and effective to secure all of the discs 3032 
on the shaft for rotational movement therewith. Each 
of the inner discs 3632 is provided with a flange portion 
3034 and a recess portion 3035. Each actuator device 
3031 further includes an annular actuating element 3036 
having an internal diameter smaller than the external 
diameter of the flange 3034 on the associated driving disc 
3032. Preferably, the internal diameter of each annular 
actuator 3036 is approximately equal to the external di 
ameter of the portion 3035 of the associated driving disc. 
Each of the annular actuating elements 3036 is provided 
with a pair of diametrically opposed lugs 3038 and 3039, 
as shown in FIG. 38A. 
As shown in FIG. 37, and illustrated in detail in FIG. 

36, the individual actuator devices 3031 are disposed in 
longitudinal array along the shaft 3025. A pair of 
springs 3041 and 3042 are utilized to hold the actuator 
devices 303 in compact relation to each other longitu 
dinally of the shaft, each of the springs urging the actu 
ator assemblies toward a stop member 3043 fixedly 
mounted at the center of the shaft (FIG. 37). The stop 
member 3043 may comprise a third bearing for the main 
shaft 3025, supported in a bearing bracket 3044. 
The driving discs 3032 and the actuator rings 3.036 of 

the actuator devices 3031 may be fabricated from nylon 
or other Suitable dimensionally stable material permitting 
achievement of a frictional driving connection between 
each of the internal driving discs and the extending actu 
ator rings. On the other hand the friction connection be 
tween the inner and outer members of the actuator assem 
bly 3031, in each instance, should not be such as to cause 
the two elements to lock up with respect to each other, 
since these two elements must slip with respect to each 
other most of the time during operaion of the keyboard K. 
The keyboard K includes a first series of signalling 

Switches 320 which are aligned with alternate ones of 
the actuator devices 303. This provides signalling de 
vices for only fifty percent of the actuator devices. The 
remaining actuator devices are associated with a second 
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series of signalling switches 3202 that are located diamet 
rically opposite the Switches 3201, relative to the axis 
of the shaft 3025. 

Each of the signalling switches 320 is a single-pole 
double-throw device. Thus, each switch comprises a pair 
of fixed contact arms 3203 and 3204 which terminate 
short of the actuator 30.36 and its lobes 3038 and 3039. 
A flexible resilient contact arm 3205 projects between the 
arms 3203 and 3204 and into the path of movement of 
the actuator lobes 3038 and 3039. This resilient contact 
arm 3205 is normally engaged with the upper fixed con 
tact 3203 but can be moved into engagement with the 
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lower fixed contact 3204. The switches 3202 are of simi 
lar construction; each switch 3202 includes fixed upper 
and lower contacts 3206 and 3207 between which a re 
silient flexible contact 3208 projects. The movable con 
tact 3208 of each of the switches 3202 is normally en 
gaged with the lower fixed contact 3207 but can be de 
flected to close an electrical circuit with the upper fixed 
contact 3286. 
The mechanical linkages utilized to control the actuator 

devices 3031 from a series of individual operator-actu 
ated keys can best be understood by reference to FIGS. 
35, 36, and 38. At the lower or front end of the key 
board K, as illustrated in FIG. 35, a pair of vertical frame 
members 3072 and 3073 are mounted on the base 301 
by suitable mounting means such as the screws 3974. A 
transverse support frame comprising two transverse frame 
members 3076 and 3077 extends between the vertical 
frame members 3072 and 3073, and this support frame 
further includes a stepped transverse support member 
3075 as best illustrated in FIG. 38. In the keyboard K, 
the transverse member 3075 is provided with five levels 
to accommodate a five-row keyboard. The vertical frame 
members 3072 and 3073 also provide support for five 
individual transverse support rods or stationary shafts 
3981, 3082, 3083, 3084 and 3085, one for each row of 
keys in the keyboard. 
The support member 3075 in the keyboard K is 

utilized to support a plurality of individual keys. Since 
the operating linkages for the keys are essentially similar 
to each other, only one such linkage is described herein. 
Thus, taking the key 3086 in the first or upper row of 
the keyboard, it is seen that this key comprises an ex 
ternal cap member 3087 mounted upon a vertically ex 
tending key element 3088. The key element 3088 pro 
jects through an aperture in the upper level 3089 of the 
stepped support plate 3075. A spring 3091 is disposed 
in an encompassing relation to a portion of a key element 
3088 and normally maintains the key in the elevated 
or inactive position shown in FIG. 38. The lower end 
of the key member 3088 is aligned with a bell crank 
3092 that is pivotally mounted upon the stationary shaft 
3.081 for the first row of keys. A connecting rod 3093 
is connected to the bell crank 3092 (FIGS. 36 and 38) 
and this rod 3093 is connected at its opposite end to a 
stop member 3094 aligned with one of the actuator ele 
ments 3036 in a given one of the actuator devices 3031. 
As is evident from FIG. 38, when the key 3086 is de 
pressed against the bias afforded by the spring 3091 it 
rotates the bell crank 3092 in a counterclockwise direc 
tion about the support shaft 308i. This rotational move 
ment of the bell crank 3092 is effective to move the 
connecting rod 3093 to the right, as seen in FIG. 38 
(downwardly as seen in FIG. 36). This movement of 
the rod 3093 is utilized to control operation of the stop 
member 3094 and, thereby, to control operation of the 
associated actuator element 3036 as described in greater 
detail hereinafter. 
As noted above, each of the key mechanisms for the 

keyboard is essentially similar to that described with re 
spect to the key 3086. Thus, for each key of the key 
board there is an associated bell crank, such as the 
crank 3092, rotatably mounted on one of the stationary 
shafts 3081-3085. Moreover, each of the cranks is con 
nected by one of the rods 3093 to an individual stop 
element 3094 that is employed to control an individual 
one of the actuating devices 3631. 
The stop member 3094 is pivotally mounted upon a 

shaft 3096, which extends transversely of the keyboard 
between the vertical frame members 3022 and 3023. 
The stop member 3094 includes a first stop element 3097 
and a second stop element 3098. Ordinarily, the stop 
element 3097 engages one of the lobes or lugs 3038 and 
3039 on the actuator element 3036 with which the stop. 
member is aligned, and the stop element 3098 is dis 
placed from the actuator element 3036 far enough to 
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be clear of either of the lugs 3038 and 3039. The stop 
member includes an upwardly projecting arm 3699; a 
biasing spring 3101 is connected to the arm 3099, the 
opposite end of the spring being connected to a fixed 
frame member 3102 (see FIG. 38). The spring 3101 is 
utilized to bias the stop member 3094 toward the posi 
tion illustrated in the drawings, but permits rotational 
movement of the stop member from this position as ex 
plained hereinafter. 
When the keyboard K is placed in operation, the shaft 

3025 is rotated continuously. The speed of rotation of 
the shaft 3025 is not critical, although it should be fast 
enough to provide the desired rapidity of operation of 
the keyboard. Typically, the rotational speed of the 
shaft may be of the order of three hundred revolutions 
per minute. The rotational movement of the shaft, of 
course, causes all of the drive discs 3032 of the actuator 
devices 3031 to rotate at the same speed, since the drive 
discs are keyed or otherwise affixed to the shaft. 
When operation is started, all of the stop members 

3094 are engaged with the lobes 3038 or 3039 on the 
corresponding actuator rings 3036. Engagement of the 
lobe 3038, for example, with the stop element 3097 re 
strains rotational movement of the actuator 3036, in each 
instance, with the result that the drive element 3032 for 
the actuator ring must slip relative thereto. As long as 
these conditions are maintained, none of the signalling 
switches 320 or 3202 are actuated and there is no effec 
tive output signal from the keyboard. 
Assuming that the operator now depresses the key 

3086 in the usual manner, pushing downwardly on the 
cap 3087 of the key (FIG. 38), the key element 3088 
moves downwardly against the bias afforded by the spring 
3091, rotating the bell crank 3092 in a counterclockwise 
direction. The rotational movement of the crank 3092 
moves the rod 3093 to the right (FIGS. 38 and 38A) 
and pivots the stop member 3094 counterclockwise about 
the support rod or shaft 3096. Depression of the key 
3086 through a predetermined distance causes a sufficient 
movement of the connecting rod 3093 to pull the stop 
element 3097 of the stop member 3094 clear of the ac 
tuator lobe 3038. As soon as this happens, the frictional 
connection between the driving disc 3032 and the annular. 
actuator 3036 causes the latter to rotate in response to 
rotational movement of the shaft 3025. In FIGS. 38 
38A, the direction of rotation of the shaft is clock 
wise. Thus, the actuator 3036 rotates in a clockwise di 
rection, from the position shown in the drawings, to the 
alternate position illustrated by the phantom outline 
3094A. This movement of the stop member 3094 re 
leases the actuator 3036 and the actuator is rotated in a 
clockwise direction by the frictional coupling to the drive 
disc 3032. The rotational movement of the actuator 
3.036 is interrupted by engagement of the lobe 3039 with 
the stop element 3098 at a position where one of the 
signalling switches 3201, 3202 is driven to its second 
operating position by the associated one of the actuator 
lobes 3038 and 3039. 
As long as the key 3086 is held down, the actuator 

3036 is maintained in position to hold the associated sig 
nalling switch 320i or 3202 in its actuated condition. 
When the key is released, the spring 3101 pivots the stop 
member 3094 back in a clockwise direction toward its 
original position. As the spring 3101 rotates the stop 
member, the stop element 3098 is released from engage 
ment with the actuator lobe 3039 and the actuator is 
again released for movement in response to the frictional 
coupling with the drive disc 3032 on the shaft 3025. 
The annular actuator 303.6 accordingly rotates further in 
a clockwise direction until its movement is interrupted 
by engagement with the first stop element 3097 of the 
stop member 3094, which is now re-positioned in the path 
of the actuator lobe. Accordingly, upon completion of 
the keyboard operating cycle, the parts are again in the 
position illustrated in FIGS. 38 and 38A except that the 
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lobe 3039 is now engaged with the stop 3097. Stated 
differently, the full operating cycle for the keyboard, with 
respect to a given function, entails a 180° rotation of one 
of the actuator rings 3036. 
The keyboard K further includes a cycle-control de 

vice, comprising an elongated bail or lockout member 
321 that is pivotally mounted upon a shaft or rod 3212 
that extends across the upper part of the keyboard. A 
spring 323 is connected to the bail 3211 and urges the 
bail toward rotational movement in a clockwise direction 
about the axis of the shaft 3212. The left-hand portion 
3214 of the bail 3211 comprises a magnetic member that 
is aligned with an electromagnet 3215. Ordinarily, the 
magnet 3215 is energized, holding the left-hand portion 
3214 of the bail 3211 down and maintaining the bail in 
the position shown in FIG. 38A. 
The electromagnet 325 is connected in an operating 

circuit that is effective to de-energize the magnet as soon 
as any of the switches 32.01 and 3202 is actuated to its 
Second operating condition. For example, this can be 
accomplished by a series energizing circuit for the elec 
tromagnet that includes all of the upper contact pairs of 
the devices 3201 and all of the lower contact pairs of the 
devices 3202, since these particular contact pairs are nor 
mally closed but are opened upon actuation of the signal 
ling devices. When the electromagnet 3215 is de-ener 
gized, the spring 3213 pulls the interlock bail 3211 down 
wardly and it engages the right-hand side of the particu 
lar stop member (FIG. 38A) that has been actuated to 
its alternate position 3094A. At the same time, the bail 
engages the other side of each of the remaining stop 
members 3094 and prevents actuation thereof. It is thus 
seen that all of the stop members are locked up, including 
both the one that has moved to its second operating posi 
tion 3094A and all of those that have not been so moved. 
Accordingly, the keyboard remains in actuated position 
with respect to one signalling switch 3201 or 3202. 
To restore the keyboard mechanism to its original 

operating condition and permit recording of another char 
acter, or performance of another function, the electromag 
net 3215 must again be energized to release the bail 321 
from its interlock position. Of course, this must be ac 
complished after the key 3088 is released. However, 
release of the key 3088 does not automatically accomplish 
this purpose because the de-energization of the electro 
magnet 3215 was accomplished through the operation 
of one of the switches 3201, 3202. A separate ener 
gizing the circuit can be provided for the magnet 3215, 
however, to energize the magnet 3215 and release the bail 
3211, permitting the mechanism to restore itself to the 
condition of FIG. 38A, and this circuit is actuated by the 
machine with which the keyboard is used. This makes it 
possible to control the duration of an output signal from 
the keyboard in accordance with the requirements of the 
embossing machine. 
The keyboard K also includes, a mechanical interlock 

or check mechanism for preventing simultaneous action 
of two or more keys. This mechanism comprises a plu 
rality of individual balls 3221 disposed in a channel 3222 
immediately ahead of the stop members 3094. The di 
mensions of the balls are selected to leave enough slack 
between balls in the channel 3222 to permit the passage 
of one of the stop members 3094 between the individual 
balls. However, there is not enough space in the channel 
to permit the movement of two stop members 3094 be 
tween the balls. Consequently, if two keys are struck 
simultaneously, or if a second key is actuated before the 
bail. 3211 reaches its blocking position, the stop member 
controlled by the second key to be actuated cannot move 
through the ball channel 3222 to the alternate position 
3094A, being blocked by the balls in the channel. 
The keyboard further includes a separate device for 

locking out the keyboard to prevent utilization thereof. 
The lockout device 3231 shown in FIG. 38B comprises 
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a solenoid 3232 having an armature 3233 to which a 
blade-like stop member 3234 is affixed. The blade mem 
ber 3234 is movable between an initial position shown in 
Solid lines in FIG. 38B and an alternate position indicated 
by the phantom outline 3234A. A spring 3235 is included 
in the device 323i and normally biases the armature 3233 
of the solenoid downwardly to hold the stop member 3234 
in its initial position. 

In its initial position, the stop blade 3234 projects 
down into the channel 3233 between the balls 3221. The 
blade 3234 is approximately the same thickness as the 
individual stop members 3094. Hence, as long as the 
Solenoid 3232 is maintained de-energized, the presence of 
the blade 3234 in the ball channel 3222 prevents effective 
actuation of any of the stop members 3094. Of course, 
energization of the solenoid 3232 raises the blade stop 
3234 against the bias of the spring 3235 to the position 
3234A, in which its is clear of the ball channel. Thus, 
when the keyboard is to be used, the solenoid 3232 is 
energized; when an alternate input, such as the tape 
reader TR, is to be employed, the operating circuit for 
the solenoid 3232 is held open. It will be understood 
that suitable interlocking circuit arrangements may be 
employed to prevent dual input from the keyboard and 
from the tape reader by controlling the energization of 
the solenoid 3232. 

I claim: 
1. An embossing machine comprising: 
a punch and die mechanism located at an embossing 

station; 
punch and die support means supporting said punch 

and die mechanisms for movement in a plane in 
clined at a substantial angle to the horizontal; 

carriage means for supporting an article to be embossed 
in alignment with said inclined plane; 

ram means, oriented along an axis normal to said in 
clined plane, for applying embossing pressure to the 
punch and die mechanism; 

ram Support means supporting said ram means for 
movement upwardly and downwardly along said in 
clined plane; 

and line spacing means for controlling gravity-induced 
downward movement of said ram support means in 
said inclined plane in predetermined increments to 
effect line spacing in the embossure of said article. 

2. An embossing machine according to claim 1 and fur 
ther comprising means for adjusting the length of the 
incremental movements of said ram support means to 
permit selection of line spacings of different widths. 

3. An embossing machine comprising: 
a punch and die mechanism located at an embossing 

station; 
punch and die Support means supporting said punch 
and die mechanisms for movement in a plane in 
clined at a substantial angle to the horizontal; 

carriage means for gripping and supporting an article 
to be embossed to maintain said article in align 
ment with Said inclined plane, said carriage means 
being lineally movable along a horizontal path in 
Said plane for character spacing; 

ran means, oriented along an axis normal to said 
inclined plane, for applying embossing pressure to 
the punch and die mechanism; 

ram support means supporting said ram means for 
movement upwardly and downwardly along said 
inclined plane; 

and line spacing means for controlling gravity-induced 
downward movement of said ram support means in 
Said inclined plane to effect line spacing in the 
embossure of said article. 

4. An embossing machine comprising: a frame; 
inclined ways mounted on said frame at a substantial 

angle to the horizontal and parallel to a predeter 
mined inclined plane; 
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a punch and die mechanism iocated at an embossing 
station adjacent a predetermined embossing posi 
tion within said plane; 

punch and die support means supporting said punch 
and die mechanisms on said ways for movement 
parallel to said inclined plane; 

carriage means for gripping and supporting an article 
to be embossed to maintain said article in alignment 
with said inclined plane, said carriage means being 
lineally movable along a horizontal path in said 
plane for character spacing; 

ran means, oriented along an axis normal to said 
inclined plane, for applying embossing pressure to 
the punch and die mechanism; 

ran Support means Supporting said ran means on said 
ways for movement upwardly and downwardly along 
said inclined plane; 

and line spacing means for controlling gravity-induced 
downward movement of said ram support means 
along said inclined plane to effect line spacing in 
the embossure of said article. 

5. An embossing machine according to claim 4 wherein 
the line Spacing means includes a ratchet and pawl com 
bination for normally holding the ram support in a line 
position, and means for momentarily releasing said com 
bination to permit a stepped gravity-induced movement 
of the ram support to a new line position. 

6. An embossing machine according to claim 5 where 
in there are a plurality of ratchet and pawl combinations 
of the kind specified in claim 5 assigned to line spacing 
of variant width, and wherein means are afforded for 
Selecting the combination to be active for line spacing 
of a particular width. 

7. An embossing machine according to claim 4 wherein 
Said line spacing means comprises releasable stop means 
for holding the ram support at any one of a series of 
different line positions and return means for driving said 
ran Support upwardly along said inclined plane, against 
gravity, to an initial line position above all of the other 
line positions. 

8. An embossing machine comprising: 
a punch and die mechanism including a set of punches 
and matching dies, located at an embossing station; 

punch and die Support means supporting said punch 
and die mechanisms for movement in a plane in 
clined at a substantial angle to the horizontal for 
Selection of a given punch and die pair for emboss 
Ing, 

carriage means for gripping and supporting an article 
to be embossed to maintain said article in alignment 
with said inclined plane, said carriage means being 
lineally movable along a horizontal path in said 
plane for character spacing; 

ram means, comprising a pair of rams oriented along 
an axis normal to said inclined plane, for applying 
embossing pressure to said given punch and die pair 
in the punch and die mechanism; 

said ram means further comprising a pair of reciproca 
ible arms, movable along paths that intersect said 
axis, for imparting actuating forces to said rams; 

ram support means supporting said ram means for 
movement upwardly and downwardly along said in 
clined plane; 

and line spacing means for controlling gravity-induced 
downward movement of said ram support means in 
said inclined plane to effect line spacing in the 
embossure of Said article. 

9. An embossing machine according to claim 8 where 
in the ram means further includes a rotatable shaft ar 
ranged parallel to said axis, and cam means on said 
shaft and associated with said reciprocal arms for trans 
lating rotary movement of the shaft into linear move 
ment of said reciprocal arms. 

10. An embossing machine according to claim 9 where 
in rotary movement of said shaft is induced through a 
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clutch and occurs subsequent to movement of said given 
punch and die pair to embossing position under control 
of another clutch. 

11. In an embossing machine wherein sets of punch 
and die elements are moved bodily relative to an index 
position represented by the position of a punch and die 
ram mechanism, for presenting a particular punch and 
die to the ram mechanism incidental to forming an 
embossure on a plate or the like, an inclined guide, in 
clined at a substantial angle to the horizontal, a support 
for said ram mechanism, said support being mounted 
on said inclined guide in the machine for controlled 
gravity-induced movement therealong, and line spacing 
means for controlling movement of the Support through 
a single line step. m 

12. A machine according to claim 11 wherein said sup 
port comprises a frame member afforded by a pair of 
spaced plates, and rack and gear means active on at 
least one of said plates to effect return movement of 
the support to a position corresponding to the first line 
of embossures to be formed. 

13. A machine according to claim 12 wherein the line 
spacing means includes a releasable pawl active on a 
line spacing ratchet associated with the gear means. 

14. In an embossing machine, ram mechanism. Sup 
ported for gravity-induced movement to positions prede 
termined as corresponding to the various line positions 
where characters are to be embossed one after another on 
a plate or the like, and means-effective until released for 
holding the ram mechanism against such movement, Said 
means including a rotatable shaft so connected to the ram 
mechanism as to be turned upon gravity movement of the 
ram mechanism, a plurality of ratchets secured to said 
shaft and of which one at a time is to be active, said 
ratchets having spaced teeth the spacing of which is vari 
ant from one ratchet to the next for limiting the extent 
of rotation of the shaft through an arc corresponding to 
the desired extent of movement of the ram mechanism, 
each of said ratchets having a holding pawl assigned 
thereto that is active until released to prevent rotation of 
said shaft, and selective means enabling a single pawl at a 
time to be selected for operation. 

15. In an embossing machine, ram mechanism sup 
ported for step-wise gravity-induced movement to posi 
tions predetermined as corresponding to the various line 
positions where characters are to be emobssed one after 
another on a plate or the like, and means effective until 
released for holding the ram mechanism against such 
movement, said means including a rotatable shaft so con 
nected to the ram mechanism as to be turned upon gravity 
movement of the ram mechanism, means for limiting the 
extent of rotation of the shaft through an arc correspond 
ing to the extent of step-wise movement of the ram mech 
anism, and settable means to permit variant arcs in rota 
tion to be selected for said shaft to produce resultant vari 
ant movement of said ram mechanism, and selective means 
enabling a particular arc to be selected for operaiton. 

16. In an embossing machine, ram mechanism ar 
ranged for movement to positions predetermined as cor 
responding to the various line positions where characters 
are to be embossed one after another on a plate or the like, 
and means effective until released for holding the ram 
mechanism against Such movement, said means including 
a rotatable shaft so connected to the ram mechanism as 
to be turned upon movement of the ram mechanism, a 
plurality of ratchets secured to said shaft and of which 
one at a time is to be active, said ratchets having spaced 
teeth the spacing of which is variant from one ratchet to 
the next, for limiting the extent of rotation of the shaft 
through an arc corresponding to the desired extent of 
movement of the ram mechanism, each of said ratchets 
having a holding pawl assigned thereto that is active until 
released to prevent rotation of said shaft, and selective 
means enabling a pawl to be selected for operation. 



3,253,691 
91. 

17. In an embossing machine, ram mechanism arranged 
for movement to positions predetermined as correspond 
ing to the various line positions where characters are to 
be embossed one after another on a plate or the like, and 
means effective until released for holding the ram mecha 
nism against such movement, said means including a plu 
rality of ratchets of which one at a time is to be active, 
said ratchets having spaced teeth the spacing of which is 
variant from one ratchet to the next, for limiting the ex 
tent of line spacing movement of the ram mechanism, 
each of said ratchets having a holding pawl assigned 
thereto that is active until released to prevent line spacing 
movement of said ram mechanism, and selective means 
enabling a pawl to be selected for operation. 

18. An embossing machine according to claim in 
which said punch and die support means is mounted on 
said ram support means to provide for simultaneous line 
spacing movement of both said ram means and said punch 
and die mechanism. 

19. An embossing machine according to claim 11 in 
which said sets of punch and die elements are movably 
mounted on said ram mechanism support for simultaneous 
line spacing movement of both said ram mechanism and 
said sets of punch and die elements. 
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