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PRINTING APPARATUS 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates generally to the field of 
lettering and printing equipment and more speci?cally 
to a printing apparatus designed for high quality, ap— 
propriately spaced printing of characters onto an image 
carrier with means for compensating for letter inter 
locking. 

In the past, lettering such as that appearing on engi 
neering drawings and the like has been hand lettered 
either by free hand or through the use of mechanical 
lettering aids such as those commonly identi?ed by the 
trademark “LeROY” and manufactured by Kueffel & 
Esser Company of Morristown, New Jersey. Because it 
was desired that this lettering be uniform and of high 
quality, the skill of a trained draftsman was, of course, 
required. As a result these conventional methods were 
quite expensive, not only because of the skilled drafts 
man which was necessary, but also because such letter 
ing when done free hand or with the use of lettering 

' aids was quite time consuming. Thus, there was, and 
still is, a real need for a printing apparatus which can 
be used to accomplish the high quality, appropriately 
spaced lettering desired for engineering drawings and 
the like and which can be used by a relatively unskilled 
operator. 
One of the features which such an apparatus must 

have in order to be acceptable is a means for adjusting 
the position of the printing surface to compensate'for 
letter interlocking. Letter interlocking, as it is referred 
to in the present application is the ability of certain let 
ter combinations to interlock or appear improperly 
spaced because of the particular shape of such letters. 
For example, the letters “A” and “V” or “A” and “W” 

_ if printed as adjacent characters would appear improp 
erly spaced if no letter interlocking adjustment is made. 
The apparatus of the present invention provides means 
for physically moving the print media or surface to 
compensate for such letter interlocking when such an 
adjustment is necessary. Further, the apparatus of the 
present invention provides means for adjusting the 
amount which such print media is moved relative to the 
size of the characters being printed. These and other 
accomplishments of the present invention will become 
apparent with reference to the description of the pre 
ferred embodiment, the drawings, and the appended 
claims. ' 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of the exterior features 

of the lettering apparatus of the present invention. 
FIG. 2_ is a toplperspective view of the lettering appa 

ratus of the present invention. 
FIG. 3 is a perspective, exploded view of the internal 

elements of the present invention. 
FIG. 4 is a plan _view showing, among other things, 

the travel of the image carrier through the apparatus 
and the means for advancing the image carrier during 
the printing cycle. 
FIG. 5 is a plan view showing the travel of, among 

other things, the color carrier through the apparatus 
and the means for advancing the color carrier during 
the printing cycle. - 
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2 
FIG. 6 is a close-up view, partially in section, of the 

means for advancing the image carrier. 
FIG. 7 is a close-up view of the means for compensat 

ing for letter interlocking. 
FIG. 8 is a close-up view, partially in section, of a 

portion of the means for varying the force propelling 
the piston head upwardly toward the raised character 
in proportion to the square area of the character being 
printed. 
FIG. 9 is a plan view of one side of the cam assembly. 

FIG. 10 is a front view of the cam assembly. 
FIG. 1 1 is a close-up view, partially in section, of the 

means for activating the printing cycle and insuring 
proper alignment of the raised character prior to acti 
vation. ' 

FIG. 12 is a plan view of the font. 
FIG. 13 is a side view, partially in section, of the font. 

FIG. 14 is a view, partially in section, of the piston as 
sembly and a portion of the means for varying the force 
propelling the piston head toward the raised character. 

FIG. 15 is a view, partially in section, of the piston as 
sembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference ?rst to FIGS. 1 and 2, the printing or 
lettering apparatus of the present invention includes an 
external shell 8 covering the frame of the apparatus 
which is not speci?cally shown but which is disposed 
throughout the apparatus for supporting the shell 8 and 
various shafts, slides, springs and other elements of the 
apparatus as will hereinafter be described. 
Generally, a font 36 (individually illustrated in FIGS. 

12 and 13) is positioned on the shell 8, as shown, by 
means which permit the font 36 to be free spinning or 
freely rotatable about a center shaft 13 extending up 
wardly from the surface of the shell 8. As shown in 
FIGS. 12 and 13, a plurality of raised characters 27 are 
disposed on the underside of the font 36 near its pe 
riphery so that as the font 36 is rotated about the shaft 
13, the characters 27 pass a printing station 55 (FIGS. 
1 and 2) positioned immediately above a piston assem 
bly. A font retainer 9 adapted for limited slideable 
movement relative to the shell 8 is positioned such that 
a portion of the retainer 9 extends over the periphery 
of the font 36 in the area of the printing station 55 to 
serve as a means against which the font 36 may be sup 
ported during the printing cycle to‘oppose the upward ' 
movement of a portion of the piston assembly against 
the underside of the font 36 and to oppose movement 
of the font 36 in response to movement of analignment 
means hereinafter described. 
An image carrier or print media and a colorv carrier 

or ribbon are adapted for movement past the printing 
station 55 at right angles to each other between the 
raised character on the underside of thefont 36 andthe 
piston assembly so that when the piston is released and 
caused to move upwardly toward the font 36, an image 
of the raised character is transferred from the color 
carrier to the image carrier. It should alsoybe noted that A 
the image carrier passes the center of the font 36 dur 
ing its advancement and printing is ‘done on a center 
line of the font 36. As further illustrated in FIGS. 1 and 
2, the shell 8 contains a number of external buttons and 
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selector wheels which control the operation of the let~ 
tering apparatus. In this respect, a print button 28 oper 
ates to activate a motor and commence the printing cy 
cle, a word space button 82 serves to advance the 
image carrier an appropriate amount between adjacent 
words, a lettering spacing selector wheel 63 functions 
to adjust the amount of the image carrier which is ad— 
vanced between each printed character, a tape advance 
button 94 operates to advance the image carrier when 
relatively large advancement is desired and to allow 
proper cut-off length, a letter interlock button 142 
serves to physically backspace the image carrier a spec 
ified amount to obtain proper spacings for certain com 
binations of letters and to compensate for letter inter 
locking, a font size selector wheel 124 functions to pro 
vide for proper ribbon spacing, letter spacing and letter 
interlock spacing corresponding to the character size of 
a particular font, and the button 83 operates to cut the 
image carrier for removal from the apparatus when 
such is desired. 
The internal elements of the lettering apparatus can 

be seen best with reference to FIG. 3. As shown, the ap 
paratus is driven by a motor 10 having a shaft 12 upon 
which is mounted an anti-reverse clutch 11 designed, 
among other things, to permit revolution of the clutch, 
and thus a cam assembly 14 secured to it, in one direc 
tion only. The motor 10 is a conventional skeleton 
frame motor which, in the preferred embodiment, is a 
Model No. PF 4515U12I supplied by Merkle-Korff 
Gear Co. of Franklin Park, Illinois. As illustrated, the 
clutch 11 is mounted to the shaft 12 and together with 
a single revolution clutch assembly 15, serves as a ro 
tatable support for the cam assembly 14 during the 
printing cycle. As will be described in more detail 
throughout the speci?cation and with reference to 
other Figures, the cam assembly 14 has four cam sur~ 
faces which, during a single revolution, drive a piston 
assembly 49, a means for advancing the print media 
and a means for advancing the color carrier, and serve 
to insure proper alignment of the character being 
printed. The single revolution clutch 15 is a relatively 
cylindrical element disposed between the clutch 11 and 
the cam assembly 14 and has means designed to limit 
the cam assembly 14 and also the motor 10 to single 
revolution during a printing cycle. 
A catch 16 is integrally formed with the clutch 15 

and extends outwardly therefrom for engagement with 
one end of an elongated member 18 of a trigger assem 
bly 19. As illustrated, the member 18 is bifurcated at 
one end for operative engagement with a trigger stem 
20 and a trigger stem connection 21 and is pivotally 
connected between its ends at the pivot 22 to the frame 
of the apparatus. The end of the member 18 adapted 
for engagement with the catch 16 includes a cut-out 
portion 25 designed to fit over the catch 16 and a latch 
24 designed to engage the catch 16 to limit the rota 
tional movement of the clutch 15 and thus the entire 
cam assembly 14. 
The trigger stem connection 21 which is rigidly se 

cured to the trigger stem-20 includes a transversely ex— 
tending pin 26 adapted to ?t between the bifurcated 
portions of the member 18 for transferring reciprocal 
movement of the stem 20 to the member 18, thereby 
causing the member 18 to pivot about its pivot 22. The 
trigger stem 20 extends upwardly from the connection 
21, through one end of a bracket 29 and is connected 
with a print button 28 at its upper end. The bracket 29, 
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4 
is pivotally connected to the frame of the apparatus at 
the pivot 30 and has one end operatively connected 
with the trigger assembly 19 for transferring reciprocal 
movement of the stem 20 to a pair of alignment pins or 
font locking pins 31, 31. The reciprocal movement of 
the stem 20 is transferred to the bracket 29 by a washer 
32 rigidly secured to the stem 20 immediately above 
the point at which the stem 20 passes through an elon 
gated opening in the bracket 29. When the button 28 
is depressed the bracket 29 pivots in a counterclock 
wise direction about the pivot 30 as a result of engage 
ment with the washer 32. It should be noted that the 
opening in the bracket 29 must be elongated to com 
pensate for the pivotal movement of the bracket 29 and 
the reciprocal movement of the stem 20. 
The other end of the bracket 29 is rigidly connected 

with a pin support member 34 which supports a pair of 
upstanding font locking pins 31, 31. As illustrated best 
in FIG. 11, the pair of pins 31, 31 are tapered at their 
upper ends and are adapted to fit into corresponding 
tapered notches 35 in the underside of the printing font 
36 which appropriately positioned to insure proper 
alignment of the character to be printed, and thus the 
font 36, during the printing cycle. The pins 31, 31 ex 
tend through a pair of conventional spring members 38, 
38 which abut a portion of the apparatus frame 39 and 
which serve to continuously bias the support member 
34, and thus the pins 31, 31, downwardly as viewed in 
FIG. 11. This force on the member 34, and thus the 
bracket 29, opposes depression of the print button 28 
(FIG. 3) A microswitch, illustrated in FIG. 11 by the 
reference numeral 40, has a switch member 41 con 
nected to the pin support member 34 in such a manner 
that the upward movement of the support 34 and the 
pins 31, 31 into the corresponding notches 35 activates 
the switch 40 which in turn activates the motor 10 
(FIG. 3). It should be noted that the switch 40 is posi 
tioned such that it will be activated only when the pins 
31, 31 are fully extended into the notches 35. This in 
sures proper alignment of the font 36 upon commence 
ment of the printing cycle. For example, if the font 36 
is manually positioned so that the pins 31, 31 engage a 
portion of the font 36 between the notches 35, the 
switch 40, and thus the motor 10 (FIG. 3) will not be 
activated when the print button 28 is depressed since 
the pins 31, 31 will not have moved a distance suffi 
cient to trigger such activation. If the font 36 is posi 
tioned so that the pins 31, 31, although not perfectly 
aligned, have their upper tapered points disposed any 
where in the notches 35, proper alignment will be 
achieved as a result of the wedging action between the 
opposing tapered surfaces of the tips of the pins 31, 31 
and their respective notches 35 and the upward move 
ment of the pins 31, 31. For example, if the font 36, as 
viewed in FIG. 1 1, were misaligned slightly to the right, 
upward movement of the pins 31, 31 upon depression 
of the print button 28 would cause the free spinning 
font 36 to be moved slightly to the left, thereby achiev 
ing proper alignment prior to commencement of the 
printing cycle. It should be noted that the font retainer 
9 shown best in FIGS. 1, 2 and 14 has a portion extend 
ing over the periphery of the font 36 to oppose upward 
movement of the font 36 and to allow for the above 
mentioned wedging action to occur. Thus, it can be 
seen that the above discussed elements provide a 
means for properly aligning the character to be printed 
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and insuring such proper alignment upon commence 
ment of the printing cycle. 
With general reference to FIG. 3 and speci?c refer 

ence to FIGS. 4, 5, 9 and 10, it can be seen that the cam 
assembly 14 has four cam surfaces 42, 45, 48 and 50 
which function to drive the apparatus of the present in 
vention during a single revolution of the cam 14. First, 
the cam surface 42, best shown in FIGS. 3 and 4, is lo 
cated at the outermost periphery of the assembly 14 
and functions to drive the image carrier advance mech 
anism. Second, the cam surface 45, best shown in 

' FIGS. 3, 5 and 10, is disposed on one side of the assem 
bly 14 and drives the color carrier advance mechanism 
indicated generally in FIG. 5 by reference numeral 46. 
Third, the cam surface 48, which is an interior surface 
illustrated best in FIGS. 3, 9, l4 and 15, drives the pis 
ton assembly 49. The operation of each of these sur 
faces and the elements which they drive will be de 
scribed in more detail later in the speci?cation. 

Finally, the cam surface 50, illustrated best in FIGS. 
3 and 4, comprises a partially cylindrical surface and‘ 
serves to lock the trigger assembly 19 out and the font 
locking pins 31, 31 in during the printing cycle. For ex 
ample, when the print button 28 is depressed, the trig 
ger stem 20 and connection 21 are moved downwardly 
causing the member 18 to pivot about its pivot 22 to re 
lease the latch 24 from the catch 16. Simultaneously, 
the downward movement of the stem 20 causes the 
washer 32 to engage and pivot the bracket 29 about the 
pivot 30, thereby causing upward movement of the pins 
31, 31 into the notches 35 and the activation of the 
switch 40 (FIG. 4) to commence the printing cycle. Ac 
tivation of the switch 40 in turn causes activation of the 
motor 10 to rotate the clutch 11 and the cam assembly 
14 in a clockwise direction as indicated. As the cam as 
sembly l4 and thus the cam surface 50 rotate, the outer 
surface 50 engages the portion 51 of the member 18 to 
keep the trigger assembly 19 and latch 24 open and the 
pins 31, 31 locked into the notches 35 (FIG. 11). When 
the cam assembly 14 has rotated sufficiently so that the 
partial cylindrical surface 50 passes the point 51, the 
member 18 is caused to move in a clockwise direction 
as a result of the force exerted on the member 34 by the 
springs 38, 38 which in turn causes the latch 24 to en 
gage the catch 16 to prevent further movement of the 
clutch 15 and the cam assembly 14. It should be noted 
that the clutch 15, in addition to including means to 
limit the movement of the assembly 14 to a single revo 
lution, also includes an internal spring means for brak 
ing the assembly 14 to prevent a sudden stop when the 
latch 24 engages the catch 16., 
With general reference to FIG. 3 and speci?c refer 

ence to FIG. 4, a print media or image carrier in the 
form of the printing tape 52 is fed from the roll of tape 
54, through the means for advancing the media and 
past the printing station 55. As illustrated, the printing 
station 55 is located immediately above the piston as 
sembly 49 to enable the printing of a desired character 
onto the tape 52 through the cooperative action of the 
piston assembly 49 and the font 36 in the manner here 
inafter described. The roll of printing tape 54 is rotat 
ably mounted on the center spindle 56 of a cartridge 58 
supported within the frame of the apparatus to allow 
the tape 52 to be freely taken from the roll 54. 
The means for advancing the print media 52 includes 

a double crank lever or motion transfer arm 59 rotat 
ably supported with respect to the apparatus frame by 
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the shaft 60. One arm of the transfer lever 59 serves to 
rotatably support a roller 61 adapted for rolling en 
gagement with the cam surface 42. A second arm of the 
lever 59 is anchored via the spring member 62 to the 
apparatus frame thereby causing the member 59 to be 
continuously biased in a clockwise direction and the 
roller 61 biased toward engagement with the surface 
42. The third arm of the transfer lever 59 is connected 
via the connecting member 64 to one arm of a bell 
crank member 65. The connecting member 64 extends 
through the end of the third arm of the lever 59 and 
into an elongated slot 66 formed in the bellcrank 65 to 
transfer movement from the lever 59 to the bellcrank 
65. The bellcrank 65 is secured to a spring clutch 69 
which in turn is mounted to a shaft 68 in a ‘manner 
which permits free rotational movement of the clutch 
69 and thus the bellcrank 65 about the shaft 68 in a 
clockwise direction, but which grips the shaft 68 and 
causes the clutch 69, the bellcrank 65 and the shaft 68 
to rotate in unison when the bellcrank 65 is moved in 
a counterclockwise direction. 
As shown best in FIG. 6, a drive roller 70 is mounted 

to the shaft 68 for rotational movement therewith and 
an idler roller 71 is disposed immediately above the 
drive roller 70 in sufficient proximity thereto to cause 
the image carrier 52 passing between the rollers 70 and 
71 to move in the direction indicated upon counter 
clockwise movement of the drive roller 70. A rubber 
“O” ring 72 is disposed in a groove on the periphery of 
the roller 70 to aid in gripping the print media 52 and 
advancing it. A letter spacing arm 74 is connected to 
a second arm of the bellcrank 65 for variably advancing 
the media 52 during the printing cycle. As illustrated, 
the spacing arm 74 has a forwardly extending portion 
75 adapted for engagement with a notch 76 formed in 
the letter spacing ring 77 (FIG. 12) of the font 36 to 
limit the counterclockwise movement of the bellcrank 

' 65 and thus similar movement of the drive roller 70. 
This in turn limits the advancement of the image carrier 
52 during each printing cycle. This arrangement pro 
vides means for variably advancing the media 52 in ac 
cordance with the particular character being printed. 
For example, as shown in FIG. 12, the underside of the 
font 36 includes a letter spacing ring 77 having a plural 
ity of notches 76 of different size for controlling the 
image carrier advance following the printing of each 
character. It should be noted that the particular size of 
the notch 76 and thus the permissible forward move 
ment of the spacing arm 74 during the printing of any 
particular character will depend upon the character 
being printed. For example, the size of notch 76 associ 
ated with each of the letters I and W will be different 
since the letter 1 takes less printing space than the letter 
W and consequently, the advance of media following 
the printing of the I would be less. Thus, the notch 76 
for the letter I is such that it allows less forward move‘ 
ment of the arm 74 than that for the letter W thus ad 
vancing the print media a lesser amount. Thus, the. 
above discussed elements afford a means for properly 
spacing the characters to be printed despite the amount 
of printing space required for the various characters. . 
With reference to FIGS. 3, 4 and 5, the operation of 

the means for advancing the print media 52 may be de 
scribed as follows: Following’depression of the print 
button 28, the latch 24 is releasedfrom the catch Y16. 
and the cam assembly 14 is rotatedin a clockwise di 
rection by the motor 10. Because of the tension in the 
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spring member 62, the roller 61 is caused to roll along 
the surface 42 during rotation of the cam assembly 14. ' 
As the assembly 14 begins to rotate, the shape of the 
surface 42 is such that it causes movement of the lever 
59 in a counterclockwise direction, corresponding 
clockwise movement of the bellcrank 65 and rearward 
movement of the letter spacing arm 74. During this 
movement, the shaft 68 and drive wheel 70 do not ro 
tate because of the orientation of the clutch 69 with re 
spect to the shaft 68. It should be noted that during this 
portion of the printing cycle, the radial distance be 
tween the shaft 12 and the point on the surface 41 en 
gaged by the roller 61 is increasing or remaining con 
stant. If this condition is not met, the media 52 would 
begin to advance prior to the printing portion of the 
printing cycle. At a preselected point during the print 
ing cycle, the piston assembly 49 is released and the 
image of the character being printed is transferred to 
the media 52. Following this, the surface 42 at the point 
engaged by the roller 61 is such that the radial distance 
between the shaft 12 and this point is decreasing, 
thereby allowing for clockwise movement of the lever 
59, counterclockwise movement of the bellcrank 65 
and forward movement of the spacing arm 74 into en 
gagement with the notch 76. This movement also 
causes counterclockwise movement of the shaft 68 and 
drive wheel 70 and advancement of the print media 52. 
Although the surface 42 may have several operable al 
ternative shapes, it is necessary that the radial distance 
between the portion of the surface 42 engaged by the 
roller 61 and the shaft 12 prior to or during the printing 
step never be decreasing since this would cause ad 
vancement of the print media 52 before or during the 
printing step, thus resulting in an inferior or improperly 
spaced printed character. 
As further illustrated in FIG. 3, means is provided in 

the form of the eccentric shaft 53 for adjusting the 
spacing between adjacent printed characters. As is evi 
dent from FIGS. 3 and 4 and from the description of 
the means for advancing the image carrier the distance 
which the image carrier 52 is advanced between 
printed characters is dependent on, among other 
things, the position of the axis 60 about which the 
member 59 rotates relative to the surface 42. For ex 
ample, the greater the distance which the axis 60 is 
spaced from the surface 42, the smaller the counter— 
clockwise movement during revolution of the assembly 
14, and thus, the smaller the advancement of the media 
52. Similarly, positioning the axis 60 closer to the sur 
face 42 would result in a greater rotational movement 
of the member 59 during a printing cycle and thus 
greater advancement of the media. Because of the ec 
centric shaft 53, one end of which supports the member 
59 and the other end of which is supported by the appa 
ratus frame, the position of the axis 60 about which the 
member 59 rotates relative to the cam surface 42 can 
be varied by rotation of the shaft 53. As pointed out 
above, this in turn varies the advancement of the media 
between adjacent characters. Rotation of the shaft 53 
is accomplished by manual rotation, of a letter spacing 
selector wheel 63 which is operatively connected to the 
shaft 53 via a plurality of gears 57a and 57b. 
Associated with the shaft 68 as shown in FIG. 3 is a 

means for advancing the image carrier 52 (FIG. 4) to 
provide proper spacing between printed words. Such 
means includes a word space lever 78 freely pivotable 
at one end about the shaft 68 and moveable at its other 
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end between a stop member 79 and one end of a lever 
arm 80. The arm 80 is pivotally connected at its other 
end 81 to the frame of the apparatus and is connected 
between its ends to a word space button 82 operatively 
disposed in the apparatus frame. Although not specifi 
cally illustrated in the drawings, the lever arm 80 has 
a shoulder portion adapted to engage a portion 84 of 
a directional clutch 85 to rotate the clutch 85 in a 
counterclockwise direction upon depression of the 
word space button 82. The clutch 85 is a conventional 
directional clutch mounted on the shaft 68 in a manner 
which causes the clutch 85 to be freely rotated about 
the shaft 68 in a clockwise direction, but which grips 
the shaft 68 and rotates it therewith when the clutch 85 
is moved in a counterclockwise direction. Thus, de 
pression of the button 82 and consequential downward 
movement of the arm 78 and counterclockwise move 
ment of the clutch 85 causes counterclockwise rotation 
of the shaft 68 and drive wheel 70, thereby advancing 
the print media. As can be seen, the distance which the 
media 52 is advanced is directly dependent upon the 
permissible downward movement of the arm 78 against 
the vertical stop 79. In this respect, means which will 
be discussed later is provided for automatically adjust 
ing the vertical position of the stop 79 in relation to the 
size of the characters being printed, thereby providing 
the proper word spacing for the various sizes of charac 
ters. 
Also associated with the shaft 68 and the clutch 85 

as illustrated in FIG. 3 is a means for feeding the print 
media 52 (FIG. 4) when a relatively large advancement 
of the media is desired such as, for example, when the 
printing or a particular group of words has been com 
pleted and the media is desired to be advanced for cut 
ting and removal from the apparatus. This means in 
cludes a cammed gear segment 86 pivotally connected 
at the pivot 88 to the apparatus frame and having a plu 
rality of gear teeth 89 adapted to operatively engage 
corresponding gear teeth 90 formed in the clutch 85. 
Disposed against a lower portion of the gear segment 
86 is one end of a spacing linkage 81 which is pivotally 
mounted to the frame at the pivot 92 and which is con 
nected at its other end to a tape feed button 94. Upon 
depression of the button 94, the linkage 91 moves 
about the pivot 92 causing upward movement of the 
segment 86 and corresponding counterclockwise 
movement of the clutch 85. As discussed earlier, such 
movement of the clutch 85 also causes counterclock 
wise movement of the shaft 68 and drive wheel 70 and 
advancement of the print media 52. A spring member 
97 is attached to the gear segment as shown to bias the 
segment 86 downwardly and against depression of the 
button 94. This also biases the clutch 85 in a clockwise 
direction against the shoulder of the arm 78 (not 
shown) and thus biases the arm 78 upwardly against the 
end of the arm 80. 

Referring again to FIG. 3 and also to FIG. 5, the color 
carrier or ribbon 96 is fed from a ribbon cartridge 98 
of conventional design, past the printing station 55 
above and at right angles to the print media 52, through 
the means for advancing the ribbon and ?nally onto a 
take-up spool 99. Although not speci?cally illustrated, 
the take-up spool 99 is powered by a conventional 
stalled synch-motor such as Model No. GL33RA-46 
supplied by Hansen Manufacturing Company of 
Princeton, Indiana. 
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The means for advancing the ribbon 96 during the 
printing cycle includes a ribbon advance arm assembly 
100 pivotally mounted to the apparatus frame at the 
pivot 101 and having a pair of arms 102 and 104 inte 
grally formed with and extending outwardly therefrom. 
A roller 105 is rotatably supported by the end of the 
arm 102 for engagement with the cam surface 45 of the 
cam assembly 14. As illustrated, the surface 45 is such 
that rotation of the assembly 14 causes reciprocating 
movement of the arm 100 about the pivot 101 as a re 
sult of engagement between the surface 45 and the rol 
ler 105. The end of the arm 104 is operatively con 
nected to a clutch arm 106 by an appropriate connec 
tion member 108 for transferring the reciprocating 
movement of the arm 100 to the arm 106. Also con 
nected with the arm 104 is a spring member 107 biasing 
the entire advance arm assembly 100 in a counter 
clockwise direction about the pivot 101. integrally 
formed with the clutch arm 106 is a conventional direc 
tional clutch 109 similar to the clutch 85 used in the 
tape advance means (FIGS. 3 and 4). The clutch 109 
is mounted to a shaft 110 in a manner such that it is 
freely movable relative to the shaft 110 when moved in 
a counterclockwise direction, but such that it grips the, 
shaft 110 and rotates it and the ribbon drive wheel 11 1 
therewith when it is moved in a clockwise direction. 
Similar to the drive wheel 70, the drive wheel 111 in 
cludes an “0" ring 112 disposed in a groove about its 
periphery which, together with the roller 114, causes 
the ribbon 96 to be moved in the direction shown in re 
sponse to clockwise movement of the wheel 11 1. When 
the printing cycle is commenced, the shape of the sur 
face 45 is such that its engagement with the roller 105 
causes clockwise movement of the arm 100 about the 
pivot 101. During this movement, the clutch 109 and 
the clutch arm 106 are moved in a counterclockwise 
direction. Following release of the piston, the shape of 
the portion of the surface 45 engaging the roller 105 is 
such that it allows the arm 100 to move in a counter 

; clockwise direction because of the spring 107, thereby 
causing clockwise rotation of the wheel 111 and ad 
vancement of the ribbon 96. Similar to the cam surface 
42, the surface 45 may have several operative alterna 
tive shapes. However, it is necessary that the surface 45 
be such that before and during the release of the piston, 
the arm is precluded from movement in a counter 
clockwise direction. If such condition is not met, the 
ribbon 96 will be advanced during the actual printing 
step, thereby resulting in an inferior printed character 
and possible damage to the ribbon 96. It should also be 
noted that, for optimum performance, the shape of the 
surfaces 42 and 4S and their relation to their respective 
operative elements be such that the ribbon is advanced 
slightly ahead of the print media. Since the ribbon 96 
is quite ?imsy compared to the image carrier 52 (FIG. 
4), movement of the media prior to the ribbon would 
cause the ribbon to ruffle, thereby resulting in a 
smudge on the tape. When the ribbon is moved ?rst, 
however, the tension in the ribbon results in a free 
break away from the tape. it should be noted that the 
image carrier or media 52 (FIG. 4) is an adhesive 
backed printing media of relatively stiff construction 

' which is capable of receiving an image from the color 
carrier 96 (FIG. 5) when the same are disposed be 
tween the raised character of the font and the piston 
assembly and when the piston head of the piston assem 
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bly is propelled toward the raised character as hereinaf 
ter described. 
Extending outwardly from the upper end of the arm 

100 is a pin 116 adapted for engagement with a canted 
stop member 118 to limit the counterclockwise move 
ment of the arm 100 and thus the advancement of the 
ribbon 95. The stop member 118 forms the upper por 
tion of a ribbon advance adjustment slide 119 which is 
slideably connected relative to the apparatus frame and 
which is biased downwardly by the spring member 121 
connected between the frame and the slide 119. As il 
lustrated, the slide 119 contains an elongated opening 
120 which, together with the ribbon spacing adjust 
ment bar 122, enables adjustment of the vertical posi 
tion of the slide 119. This adjustment, in turn, controls 
the extent to which forward, counterclockwise move 
ment of the ribbon advance arm 100 is permitted. As 
is evident from the drawings, downward adjustment of 
the slide 119 permits further counterclockwise move 
ment of the arm 100, while upward adjustment of the 
slide 119 reduces such permissible movement. The stop 
member 79 which limits the downward pivotal move 
ment of the word space arm 78 is connected with the 
upper portion of the slide 119. Thus, adjustment of the 
vertical position of the slide 119 also adjusts the verti 
cal position of the stop 79 to thereby vary the advance 
ment of the media upon depression of the word space 
button 82. 
As shown best in FIG. 3, the adjustment bar 122 is an 

elongated member having one end extending through 
the opening 120 in the slide 119 and having its other 
end operatively associated with a font size selector 
wheel 124. The wheel 124 is mounted on a shaft 125 
which is joumaled at each end by appropriate means to 
the apparatus frame. A gear 126 is likewise mounted to 
the shaft 125 and contains a plurality of gear teeth 
adapted for engagement with corresponding gear teeth 
in a rack 128 integrally formed with the adjustment bar 
122. Through this arrangement, rotation of the wheel 
124, and thus the shaft 125 and the gear 126, causes 
lateral movement of the bar 122. It should be noted 
that the bar 122 is slideably mounted relative to the ap 
paratus frame by appropriate means to permit such 
movement. 
The end of the bar 122 which extends through the 

opening 120 includes a generally inclined surface hav 
ing a plurality of steps or intermediate levels 129 in- ~ 
tended for engagement with the upper end of the open 
ing 120 to support the slide 119 and oppose the down 
ward force of the spring 121. Because of the inclined 
nature of the end of the bar 122, the vertical position - 
of the slide 119 will depend upon the lateral position of 
the bar 122. For example, if the bar 122 is moved to 
ward the left as viewed in FIG. 3 resulting‘ from a clock 
wise movement of the wheel 124, the slide 119 will be 
moved upwardly as a result of engagement between the 
upper end of the opening 120 and the inclined surface 
at the end of the bar 122. The steps 129 in the inclined 
surface enable definite vertical positions of the slide to 
be achieved in response to a particular-setting of the 
wheel 124. As discussed above, such vertical adjust 
ment of the slide 119 controls the extent of ribbon ad 
vance and the word space advance of the print media 
during each printing cycle. The wheel 124 includes var 
ious numerical settings corresponding to the various 
sizes of characters normally printed thereby enabling 
the operator to properly set the selector wheel to 
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achieve the correct ribbon advance and word space ad~ 
justments. 

Referring next again to FIG. 3 and also to FIG. 7, a 
means adapted to compensate for letter interlocking is 
indicated generally by the reference numeral 130. In 
the present application, the term letter interlocking re 
fers to the ability of certain combinations of adjacent 
letters to fit together or interlock because of their par 
ticular shape. Because of such interlocking, a space ad 
justment is required to make such combinations visu 
ally satisfactory. For example. if the letters A and V or 
the letters A and W were printed adjacent to each other 
without any such adjustment, the space between such 
letters would appear to be greater than that between 
other letters because of the particular shape of such let 
ters. To compensate for this, a means 130 is provided 
for physically moving the image carrier 52 (FIG. 4) 
backward an appropriate amount to compensate for 
the apparent difference in spacing. 
More speci?cally, as shown best in FIG. 7, the means 

130 includes a first elongated member 131 pivotally 
connected near its lower end to the apparatus frame at 
the pivot 132. The upper end of the member 131 is 
connected to the apparatus frame by the ?oating pivot 
134 which permits limited rotational movement of the 
member 131 about the pivot 132. A second elongated 
member or linkage 135 is pivotally connected at one 
end of the member 131 by the pivot 134 and is con 
nected at its other end to an intermediate portion of the 
member 131 by a connecting pin 136 in a manner per 
mitting limited pivotal movement of the link 135 rela 
tive to the member 131 about the pivot 134. The limita 
tion of such movement is accomplished by an elon~ 
gated slot indicated by the broken line 138 in the mem 
ber 131. The upper end of each of the members 131 
and 135 have integrally connected thereto. a print 
media guide 139 and 140 respectively, each of which 
are designed to guide the advancement of the media 
52. Further, when a letter interlocking adjustment is 
necessary, the guides 139 and 140 are adapted to grip 
the media 52 and move it to the right as viewed in FIG. 
7 to compensate for such letter interlocking. 
Associated with the members 131 and 135 is a means 

for causing movement of said members in the form of 
a letter interlock slide 141 which is slideably connected 
to the apparatus frame by appropriate slide means and 
which is connected for vertical, reciprocal movement 
in response to the depression and release of a letter in 
terlock button 142. The movement of the button 142 
is transferred to the slide 141 via the connecting link 
144 pivotally connected to the apparatus frame at the 
pivot 145. The slide 141 includes an elongated, diago 
nally disposed slot 146 through which the pin 136 ex 
tends with the slot being disposed such that vertical 
movement of the slide 141 causes pivotal movement of 
the member 135 about the pivot 134. Upon upward 
movement of the slide 141, the link 135 is moved in a 
counterclockwise direction about the pivot 134 relative 
to the member 131 as a result of the pin 136 being 
guided and urged to the right by the lower side of the 
diagonal slot 146. During this relative rotational move 
ment between the members 131 and 135, the guide 140 
is moved upwardly toward the guide 139 until the 
media 52 is nipped by a portion 148 of the guide 140 
and is gripped between the portion 148 and the guide 
139. When this is accomplished, the rotated position of 
the link 135 is such that further upward movement of 
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12 
the slide 141 causes engagement between the pin 136 
and the right hand end of the slot 138 to thereby result 
in clockwise rotation of the member 131 about its pivot 
132. During this latter movement of the member 131, 
the media 52, which has been gripped between the por 
tion 148 and the guide 139. is moved toward the right, 
thereby affording proper spacing between those certain 
letter combinations for which adjustment is necessary. 
It should be noted that the letter interlocking adjust 
ment is made subsequent to the printing of the first let 
ter of those various combinations of letters and prior to 
the second. For example. when printing the letters AV, 
the button 142 is depressed and adjustment is made 
after the letter A is printed and prior to the printing of 
the letter V. 

It can be seen that the extent to which the media 52 
is physically moved to the right is dependent upon the 
extent to which the slide 141 is moved upwardly. This, 
in turn, is dependent upon the extent to which the but 
ton 142 is moved downwardly. As illustrated best in 
FIG. 3, the permissible downward movement of the 
button 142 is dependent upon the lateral position of an 
adjustment slide 149. The slide 149 is slideably con 
nected to the apparatus frame by appropriate means 
and includes an inclined surface at one end with a plu 
rality of steps or levels 150 adapted for engagement 
with the link 144 and serving to limit the pivotal move 
ment of the link 144 about its pivot 145. The slide 149 
is keyed to the rotation of the font size selector wheel 
124 by a rack 151 integrally formed with the slide 145 
and a corresponding gear 152 secured to the shaft 125. 
Upon rotation of the selector wheel 124, the lateral po 
sition of the slide 149 and thus the permissible rota 
tional movement of the link 144 and I the extent to 
which the media 52 (FIG. 11) is moved rearwardly is 
adjusted. Because the ribbon advance and the word 
space adjustments are also controlled by adjustment of 
the wheel 124, the various operative elements by which 
each of the ribbon advance. the word space and the let 
ter interlocking is controlled, are constructed such that 
for a particular character size setting of the wheel 124, 
the proper spacings and advancements for such charac 
ter size will be achieved. 

Referring generally again to FIG. 3 and more specifi 
cally to FIGS. 4, 5, 14 and 15, a piston assembly 49 is 
positioned immediately below the printing station 55 
and comprises a cylindrical body 154 housing a piston 
head 155 mounted to one end of a piston stem 158 and 
a spring member 156 biasing the piston head 155 up 
wardly. As best illustrated in FIGS. 14 and 15, the pis 
ton stem 158 extends through and below the cylindrical 
member 154 and includes a portion 159 at its lower end 
to which a roller 160 is rotatably mounted. The roller 
160 is designed for rolling engagement with the internal 
cam surface 48 shown best in FIGS. 14 and 9. 
One end of the spring 156 is disposed against the bot 

tom surface of the piston head 155 and the other end 
is supported by a spring retaining member or cup 162 
positioned immediately below the spring 156. The cup 
162 is supported at its lower end by a spring lifter 165. 
During the printing cycle, the stem 158 and piston head 
155 are caused to move downwardly in opposition to 
the force of the spring 156 as a result of engagement 
between the roller 160 and the cam surface 48. When 
the rotation of the cam assembly 14 is such that the rol 
ler 160 reaches the point 164 of the surface 48 (FIG. 
9), the roller 160 is released and the spring 156 which 



3,834,507 
13 

has been compressed during downward movement of 
the head 155 expands, propelling the piston head 155 
upwardly toward the raised characters on the underside 
of the font 36 thereby transferring the image of the 
raised character from the color carrier 96 to the image 
carrier 52 disposed immediately below they raised char 
acter. When this is accomplished, the printing step is 
complete and the piston assembly elements return to 
the position illustrated in FIG. 14. As shown in FIGS. 
14 and 15, the color carrier 96 and the image carrier 
52 cross at right angles to each other immediately 
below the raised character 27 which is aligned with the 
printing head 155. It should be noted that the image 
carrier 52 is disposed below the color carrier 96. Al 
though the printing head 155 may be composed of a va 
riety of materials, it is important that such material 
have a good memory so that impressions of previously 
printed characters do not remain in the head and that 
the material be softer than the material from which the 
raised characters on the font are composed to reduce 
wear on the font. It should also be noted that a font re 
tainer 9 is slideably mounted to the frame of the appa 
ratus with a portion extending over the periphery of the 
font 36 to oppose and prevent upward movement of the 
font 36 as a result of the piston head 155 being pro 
pelled toward the font and as a result of the alignment 
pins 31, 31 (FIG. 11) being moved upwardly into the 
notches 35. 

Associated with the piston assembly 49 is a means for 
varying the vertical position of the retaining cup 162 
and thus the base against which the spring member 156 
rests. As will be discussed below, this also varies the up 
ward force of the spring 156 on the piston head 155 
when the piston roller 160 has been released from the 
surface 48 and thus the force with which the head 155 - 
is propelled toward the raised characters 27 of the font 
36. In general, such a means is designed to vary the 
force urging the head 155 toward the font 36 in propor 
tion to the size or area of the character being printed. 
Thus a “period” or a “comma” would be printed with 
less force than, for example, the letters M or W. Such 
means is necessary to achieve uniform printing of the 
various characters. 
The means for varying the printing pressure exerted 

by the piston head 155 on the raised characters 27 on 
the font 36 includes a spring lifter 165 having one end 
integrally connected to a rack 166, and having its other 
end extending through an elongated opening 168 in the 
cylinder member 154 and engaging a lower portion of 
the retaining cup 162. With this arrangement, the verti 
cal position of the cup 162 is dependent upon the verti 
cal movement of the lifter 165. Associated with the 
rack 166 and having teeth adapted for engagement 
with corresponding teeth on the rack 166 is a gear 169 
whose rotational movement causes vertical movement 
of the rack 166 and the lifter 165. vWith reference to 
FIG. 3, the gear 169 is mounted to one end of a shaft 
170 whose other end is connected to a gear 171. The 
shaft 170 is supported by appropriate means to the ap 
paratus frame. The gear 171 is operatively connected 
via an intermediate gear 172 to a rack 174 mounted for 
sliding movement by appropriate slides -to the appara- ' 
tus frame. A character sensing means in the form of the 
sensing pin 175 is connected to the top of the rack 174 
as shown best in FIG. 8 and extends above the surface 
of the apparatus 176 for engagement with a portion 
178 on the underside of the font 36 adapted for engage 
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14 
ment with the pin 175 for limiting the lateral movement 
thereof. This controlled lateral movement of the pin 
175, as a result of the corresponding operation of the 
racks 174 and 166 and the gears 172, 171 and 169, 
controls the vertical position of the cup 162 and thus 
the force with which the head 155 is propelled up 
wardly toward the font 36 during the printing cycle. 
For example, referring to FIGS. 14 and 15, if the verti 
cal position of the cup 162 is near the bottom of the cy 
lindrical member 154, the force by the spring 156 pro 
pelling the piston head 155 upwardly when the roller 
160 is released from the surface 48 is much less than 
if the vertical position of the lifter 162 is higher since 
the spring 156 would not be compressed as much. It 
should be noted that the portion 178 (FIG. 8) corre 
sponds to the pressure control ring 177 (FIG. 12) dis 
posed on the underside of the font 36 whose particular 
shape and orientation relative to the characters on the 
font is such that the movement of the pin 175 against 
the portion 178 as shown in FIG. 8 provides for the 
proper vertical positioning of the cup 162, and thus the 
proper printing pressure relative to the size or area of 
the character being printed. It should be noted that this 
means varies the printing force so that it is generally in 
proportion to the size of the character printing. Ideally, 
the force would vary in direct proportion to the square 
area of the character printed. ’ 
With general reference now to FIG. 3 and more spe 

ci?c reference to the other figures, the general opera 
tion of the lettering apparatus of the present invention 
may be understood as follows: First, as illustrated in 
FIGS. 1 and 2, the font 36 is manually rotated about its 
center support shaft 13 until the character desired to be 
printed is positioned in alignment with the printing sta 
tion 55. Although exact alignment of the character with 
the printing station through this manual rotation is not 
necessary, it is necessary that the character be suffi 
ciently aligned so that the font locking pins 31, 31 will 
engage the tapered notches 35 as shown in FIG. 11. 
After the desired character is so aligned, the print but 
ton 28 is depressed causing the member 18 to pivot 
about the point 22 releasing the catch 16 and causing 
the font locking pins 31, 31 to be moved’ upwardly to 
ward engagement with the tapered notches 35 (FIG. 
11) on the underside of the font 36. When the pins 31, 
31 are fully extended into the notches 35, the motor 10 
is activated, causing the cam assembly 14 to rotate 
about the shaft 12. Such activation of the motor 10 
constitutes the commencement of the printing cycle. 
During the initial portion of the printing cycle, the sur 
face 42 engages the roller 61 in a manner which causes 
counterclockwise movement of the member 59 about 
its axis 60. This movement, in turn, causes clockwise 
movement of the bellcrank member 65 about the shaft 
68. During this same initial portion of the printing cy 
cle, the surface 45 engages the roller 105 to pivot the 
assembly 100 in a clockwise direction above the pivot 
101. As illustrated, this movement causes correspond 
ing counterclockwise movement of the arm 106 and 
the clutch 109. Also, during this initial portion of the 
printing cycle, the surface 48, best illustrated in FIGS. 
9 and 14, engages the roller 160 attached to the end of 
the piston stem 158. As the cam assembly 14 and thus 
the surface 48 rotate, the engagement between the sur 
face 48 and the roller 160 causes downward movement 
of the printing head 155 and compression‘of the spring 
'156. 



3,834,507 
15 

When the cam assembly 14 has rotated to the point 
at which the roller 160 reaches the point 164 of the sur 
face 48 (FIG. 9), the piston assembly is released, caus 
ing the piston head 155, as a result of the spring 156, 
to be propelled upwardly toward the raised character 
on the underside of the font 36. Because the image car 
rier and the color carrier are disposed immediately 
below the raised character, an image of the raised char 
acter is transferred from the color carrier to the image 
carrier. The propelling of the piston head 155 toward 
the font 36 is referred to as the printing step. Following 
the printing step, the elements of the piston assembly 
49 return to the position illustrated in FIG. 14. Also, 
following the printing step, the surfaces 42 and 45 of 
the cam assembly 14 are such that clockwise move 
ment of the member 59 and counterclockwise move 
ment of the assembly 100 are permitted. These move 
ments, in turn, permit counterclockwise movement of 
the tape drive wheel 70 and clockwise movement of the 

' ribbon drive wheel 111 respectively. As described 
above, the movement of the wheels 70 and Ill cause 
appropriate advancement of the image carrier and the 
color carrier so that the image carrier and color carrier 
are appropriately positioned for the next printing cycle. 

As also described in the above speci?cation, the pre 
ferred embodiment of the printing apparatus of the 
present invention includes a means for variably spacing 
the characters being printed in accordance with the 
space needed to print such characters, a means for 
backspacing the image carrier a speci?ed amount to 
compensate for the interlocking of certain letter com 
binations, and a means for varying the force with which 
the piston head 155 is propelled against the raised char 
acter on the underside of the font in direct proportion 
to the square area of the character being printed. Fi 
nally, means are also provided for advancing the image 
carrier to provide proper spacing between words and a 
means for adjusting the above features and elements to 
provide for proper spacings, advancements and back 
spacing in accordance with the particular size of char~ 
acters being printed. 
Although the description of preferred embodiment of 

the present invention has been quite speci?c, it is con 
templated that various modi?cations may be made to 
the embodiment disclosed without deviating from the 
spirit of the present invention. Consequently, the scope 
of the present invention is intended to be dictated by 
the appended claims, rather than by the description of 
the preferred embodiment. 

I claim: 
1. A printing apparatus having means for providing 

proper spacing between the printed characters of cer» 
tain two character combinations whose spacing ap 
pears visually improper because of the comparative 
shape of such characters when positioned adjacent to 
each other comprising: 
a printing station; 
an image carrier; 
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a font having a plurality of raised characters, each se 

lectively positionable in alignment with said print 
ing station to thereby de?ne an aligned character; 

means for causing an image of said aligned character 
to be transferred to said image carrier; 

means for guiding said image carrier between said 
aligned character and said printing station and for 
advancing said image carrier relative to said print 
ing station subsequent to each transfer of an image 
of said aligned character to said image carrier; 

backspace means for causing the selective rearward 
movement of said image carrier a speci?ed dis 
tance relative to said printing station, such rear 
ward movement occurring subsequent to the print 
ing of the ?rst character of certain two character 
combinations and prior to the printing of the sec 
ond character of such two character combinations 
and said speci?ed distance corresponding to the 
distance necessary to provide proper spacing be 
tween the characters of said certain two character 

_ combinations. 

2. The printing apparatus of claim 1 wherein said 
backspace means includes first and second elongated 
members pivotally connected to each other at one end 
for limited relative pivotal movement, each of said first 
and second elongated members including means for 
gripping said image carrier upon said limited relative 
pivotal movement. 

3. The printing apparatus of claim 2 wherein the con 
nection between said ?rst and second elongated mem 
bers is such that subsequent to said limited relative piv 
otal movement, further movement of said ?rst and sec 
ond elongated members results in corresponding move 
ment of said image carrier. 

4. The printing apparatus of claim 3 having means for 
moving said ?rst and second elongated members. 

5. The printing apparatus of claim 4 wherein said 
means for moving said ?rst and second elongated mem 
bers includes a slide member adapted for reciprocal 
movement and having an elongated slot transversely 
disposed with respect to the direction of reciprocal 
movement of said slide member. 

6. The printing apparatus of claim 5 wherein said 
means for moving said first and second elongated mem 
bers includes a pin connected with said ?rst and second 
elongated members and extending through said elon 
gated slot. 

7. The printing apparatus of claim 6 wherein said pin 
is securely fastened to one of said ?rst and second elon 
gated members and associated with the other for lim 
ited movement relative thereto. 

8. The printing apparatus of claim 7 having means for 
limiting the movement of said ?rst and second elon 
gated members, the extent to which said movement is 
limited being dependent upon the size of the characters 
on said font. 

* * * * * 


