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57 ABSTRACT 
Type font changing in a teleprinter having a type font 
supporting carriage which positions the font unit along 
a writing line is facilitated by employing carriage 
movement in one direction to remove the presently 
installed type font unit from its character selection 
driving member and place it in a storage receptacle, 
and carriage movement in the opposite direction to 
retrieve a different font unit from a stored position 
and install it on the driving member. 
Manual and electrical controls are provided. Font 
units can be changed automatically in response to a 
single coded signal defining the desired font unit. 
Automatic tabular position memory is provided to 
record the carriage position at the time of initiation of 
font unit change so that after font unit removal and 
change the carriage can be automatically returned to 
the original position along the writing line and printing 
resumed. 

11 Claims, 8 Drawing Figures 
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TYPE FONT CHANGING MECHANISM AND 
CONTROLS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

The following U.S. Patents and patent applications 
are referenced herein: 
A. U.S. Pat. No. 3,461,235, Aug. 8, 1969, Willcox et 

al., Data Transmission System and Printer, 
U.S. Pat. No. 3,534,847, Oct. 10, 1970, Willcox, 
High Speed Teleprinter; 

C. Application Ser. No. 54,876, filed July 15, 1970, 
Willcox, for Printer Having Individual Chips, now 
U.S. Pat. No. 3,73,778; 

D. Application Ser. No. 69,104, filed Sept. 2, 1970, 
Willcox, for Printer Format Controls. 

BACKGROUND 
The prior art contains many examples of machines 

and mechanisms for changing work pieces. In the print 
ing art, interchangeable type font magazines are em 
ployed in type casting machines. Various methods of 
font shifting are used in photo-composing machines. 
Typewriters and printers have been patented which 
employ multiple typeface-bearing elements generally 
mounted on a carrousel with differential drive. Recent 
art in the typewriter field shows mechanically complex, 
externally mounted means for changing and storing sin 
gle type font elements. Type font element or unit 
changing, as applied to typewriters and teleprinters is 
quite closely akin to automatic tool changing as em 
ployed in computer controlled machine tools. 
Inasmuch as most single element typewriters employ 

a carriage to support the single type font unit and posi 
tion it along the writing line, the movement of this car 
riage is used in this invention to effect font unit re 
moval, installation after changing and, in one structure, 
to effect storing and retrieval from storing. By doing 
this the mechanical structure required has been greatly 
simplified and can be totally enclosed in the normal 
confines of the printer case. 
Code-signal control of the font changing is essential 

to maintaining maximum machine speed. This inven 
tion provides this and also provides a control structure 
for the complex font changing operation that requires 
only one input signal which defines the stored location 
of the type font element that is wanted. Inasmuch as the 
font units are stored in respective locations, this defin 
ing of the stored unit thus defines the font unit itself. 
The addition of a temporary tabular memory to re 

cord the position of the carriage at the time of initiating 
font exchange and the associated controls to effect car 
riage return to the recorded position after exchanging 
is a novel feature of the invention and also aids in in 
creasing the throughput of the machine. It, too, is 
shown coupled into the over-all code-controlled sys 
tem. Prior art in the tabular structure field is not gener 
ally applicable for such temporary use. There is one ex 
ception, however, and this is incorporated herein by 
reference. 
The following U.S. Patents are considered the closest 

prior art to this invention: 
U.S. Pat. No. 3,645,372, Feb. 2, 1972 Noel et al., 

which is to an automatic font changing apparatus and 
which cites patents: 

U.S. Pat. No. 3,417,379 Dec. 12, 1968 Heard et al., 
and 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
U.S. Pat. No. 3,404,766, Oct. 10, 1968 Castle et al. 

U.S. Pat. No. 3,613,224, Oct. 10, 1971, Newton et al., 
and U.S. Pat. No. 3,657,627, Apr. 4, 1972, Inaba 
et al., which are typical references showing auto 
matic tool changing in machine tools; 

U.S. Pat. No. 3,554,347, Jan. 1, 1971, Perkins, show 
ing a magnetic memory in relation to carriage 
travel; 

U.S. Pat. No. 2,971,626, Feb. 2, 1961, Dirks, show 
ing a drum magnetic memory in a typewriter which 
is used in relation to justification; 

U.S. Pat. No. 3,484,768, Dec. 2, 1969, Willcox et 
al., incremental magnetic buffer storage; 

U.S. Pat. No. 3,403,386, Sept. 9, 1968, Perkins et al., 
format control; 

FIG. 1 is an isometric view of a printer mechanism 
incorporating automatic font unit changing and stor 
age, 
FIG. 2 is a partial front view of a vertically mounted 

type font unit showing method of type font removal and 
storage; 
FIG. 3 is a partial top view of FIG. 2; 
FIG. 4 is a side view of a printer incorporating a type 

font unit changing mechanism and an internally located 
storage drum; 
FIG. S shows a top view of the storage drum and a 

portion of the changing mechanism; 
FIG. 6 shows a top view of a sliding storage box and 

a portion of the font changing mechanism and also 
shows power positioning devices for font changing and 
selecting. 
FIG. 7 is a block diagram of a printer incorporating 

font unit changing, carriage position memory, and 
code-signal-responsive controls; and 
FIG. 8 is a block diagram similar to FIG. 7 incorpo 

rating the type of carriage position memory shown in 
F.G. 1. 

DESCRIPTION OF THE INVENTION 

FIGS. 1 to 6 incorporate a type font unit or element 
of the type shown in detail in Cross-Ref. C. This type 
font unit has a plurality of type-face bearing chips 
which are stowed in a drum. Any one of the chips may 
be selected, extracted, used to print with, and then re 
stowed in the drum. 
The type font unit shown and described in Cross-Ref. 

B could easily be substituted in the mechanisms shown 
in FIGS. 1, 4, 5, and 6. This font unit is spool-shaped 
and has the type faces located on the ends of small arms 
which are stowed parallel to the spool axis. The se 
lected arm, and type face, is swung out from its stored 
position, and, after printing is swung back to storage. 

In either referenced structure, the type font unit is 
removable from the character selection driving means 
and readily replaceable with a different font unit having 
a different type style, size, or character make-up. Both 
references also show various means of supporting the 
front unit and its positioning along the writing line by 
a carriage or carrier. 
The type font unit supporting structure and method 

of removal as shown in FIGS. 2 and 3 can be readily ap 
plied to type font unit structures of the unitary element 
variety such as spherical-surfaced or cylindrical sur 
faced one-piece moldings which have a plurality of type 
faces on the surface thereof. 
FIG. 1 shows the basic elements of a serial printer in 

corporating a simple type font unit changing mecha 
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nism and the basic controls for automatic code-signal 
responsive operation. A type front drum 10 is slidably 
supported or mounted on a drive member or shaft 12 
and is rotatably positioned on a selected character by 
a front drive 14. Character to is effected by printer con 
trols 16 in response to an input command. The charac 
ter selection part of controls 16 compares the input sig 
nal with the present font position signal received from 
shaft position encoder 18 which is mounted on font 
drive 14. Controls 16 are connected to certain ele 
ments of the printer including drive 14 and encoder 18 
by a cable means generally designated 17. 
When character selection has been completed, chip 

ejector magnet 20 is actuated by controls 16 over leads 
21 pushing a type-face bearing chip, (not shown), into 
printing arm 22. Arm 22 is then rotated to printing po 
sition as indicated by the dotted line position 24 by 
print actuator 26 which is also energised by controls 16 
over leads 27. A recording material, such as a pressure 
sensitive paper, is indicated generally at 28, and is sup 
ported by a platen or roller 30. 
Font drum 10 is moved along shaft 12 by a carriage 

indicated generally by 32. Carriage side plates 34 and 
36 straddle drum 10 and respectively support actuator 
26 and magnet 20. A chip retaining disc 38 is fixed to 
side plate 34 and is cut away to clear arm 22. Shaft 12 
is slidably and rotatably journaled in a boss (not 
shown) on side plate 34. Suitable structures for this 
dual bearing are shown in Cross-Refs. B and C. Side 
plate 36 has an aperture which closely surrounds shaft 
12 but does not touch it. 
Carriage 32 is slidably mounted on guide ways, (not 

shown), for positioning along the writing line. A cable 
40 is anchored to carriage 32 and is wrapped around 
cable drum 42 and idler sheave 43. Cable drum 42 is 
fastened on one end of motor shaft 44. Carriage motor 
46 incrementally positions carriage 32 and font drum 
10 along the writing line. Motor 46 has a feedback 
commutator 48. A belt pulley 50 is fastened on the 
other end of shaft 44. 
A carriage tabular position memory, indicated gener 

ally by 52, comprises a magnetic drum 54 and a mag 
netic write, read, erase, transducer head 56 which is 
connected to controls 16, Drum 54 is connected to a 
belt pulley 58 and is driven by belt 60 in synchronism 
with the positioning of carriage 32. The ratio of pulleys 
50 and 58 is nominally selected to give almost one rev 
olution of the magnetic drum 54 for the maximum 
travel distance of carriage 32. Belt 60 may be of the 
toothed timing variety. 
A type font unit transfer member or receiver is shown 

generally at 62 and is mounted on shaft 64 for rotation 
about its axis. Receiver 62 is shown with four type font 
unit receiving positions. Inasmuch as receiver 62 is 
somewhat skeletonized, the receiving positions are lo 
cated at the ends of respective arms 66, 68,70, and 72. 
Arms 66, 68, and 70 are shown with type font units 
stowed or retained thereby. Four detent positions are 
provided for receiver 62. A non-rotating guide plate 
74, supported by the machine frame, is closely posi 
tioned to transfer member or receiver 62 and to the 
faces of the spare font drums retained by receiver 62 
to keep the type chips from falling out of their respec 
tive drums when the receiver 62 is rotated to transfer 
a font drum from one position to the next. 
Arm 72 is shown in position to receive drum 10 

should the printer operator decide to use a different 
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4 
font. Member 62 is held in receiving position by the 
head end of shaft support 76. This support 76 is slidably 
journalled in a boss 78 on the machine frame and is 
urged into engagement with the outboard end of shaft 
12 by spring 79. The head end of support 76 encloses 
a bearing which, when engaged, journals a reduced di 
ameter projection on the end of shaft 12. It should be 
noted that the forked ends of arms 66-72 may be 
slightly resilient to aid in drum retention and, further, 
that the receiving positions in receiver 62 could be ap 
ertures or cavities with each having a radial cut away 
portion to permit the passage of carriage side plate 34. 
Upon receipt of a font change signal, printer controls 

16 effects rotation of drum 10 to a character position 
which also represents the removal alignment position 
of drum 10. This brings pin 80 on drum 10 into align 
ment for entering hole 82 in arm 72. Printing with this 
character chip which has been selected is inhibited by 
the font change signal and, when drum 10 has been 
aligned or indexed to font change position, carriage 
motor 46 is energized by controls 16 and carriage 32 
moves toward the transfer member and receiver 62. 
At the time carriage motor 46 is actuated to begin a 

font change operation, controls 16 sends a “write' sig 
nal pulse to transducer head 56 to record the position 
of carriage 32 at the time font change was initiated. In 
actual practice, the “write' pulse would be sent to head 
56 after one or two or more incremental positioning 
pulses had been sent to carriage motor 46 so that after 
font unit change and the carriage is returned to the re 
corded position, the recorded position would be “read 
out' by head 56 in advance of the final stopping posi 
tion to provide time for decelerating and stopping car 
riage 32. 
As the carriage moves toward the receiver, side plate 

36 engages shaft support 76 pushing it off the end of 
shaft 12 and out of the forked end of arm 72 so that hub 
84 of drum 10 can enter the forked end of arm 72. A 
limit switch 86, supported by the machine frame to en 
gage a portion of carriage 32 at its limit of travel, ef 
fects termination of carriage motion by sending a signal 
to controls 16 over leads 87 when actuated by the car 
riage. 
When drum 10 is fully against arm 72 and pin 80 has 

entered hole 82, the drum 10 is completely disengaged 
from shaft 12. Guard plate 74 is cut out at 88 so as to 
clear chip retaining disc 38 which, at the end of car 
riage travel or motion, comes into alignment with the 
guard plate. It will be noted that the external dimen 
sions and configuration of side plate 36 are such that 
the plate can freely pass through the forked end of arm 
72. 
At this point, with the carriage stopped at its limit of 

travel, transfer member or receiver 62 can be rotated 
by actuator 90 affixed to shaft 64 to transfer font drum 
10 from its position between side plates 34 and 36 and 
bring the next desired font unit or drum into position 
for installation on shaft 12. Actuator 90 may be nothing 
more than a manually operated knob or, as shown, a 
selection device actuated by controls 16 over leads 92 
in response to an input signal calling for a specific font 
unit or drum, generally identified by its location in re 
ceiver 62. The spare font drums as indicated at 63, 65, 
and 67, previously placed in storage and retained by 
the arms of receiver 62, just clear guard plate 74 when 
the receiver is rotated. 
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When the specific, selected font drum has been 
brought into alignment with shaft 12, controls 16, in re 
sponse to a font restore signal, again energizes carriage 
motor 46 with a series of positioning pulses to move the 
carriage away from its limit of travel and back toward 
the recorded position previously described. As the car 
riage moves away from the limit stop, the newly se 
lected font drum is slid out of the forked end of the re 
spective receiver arm and onto shaft 12. As carriage 32 
continues travel support 76 follows side plate 36 until 
it has engaged the end of shaft 12. Carriage 32 contin 
ues travel in this return, or font restore, direction until 
transducer head 56 "reads out' the previously re 
corded position and thus effects stopping of motor 46 
by controls 16. The memory drum 54 is erased when 
the first following carriage return operation is exe 
cuted. This erasure takes place automatically. 

In the foregoing description the font selection drive 
14 and carriage motor 46 are assumed to be stepping 
motors. Obviously there are many possible equivalents 
as shown, for example, in Cross-Ref. B. Carriage move 
ment, in one direction, can be spring-powered with 
suitable stopping and detent means. Further, mechani 
cal limit stops and interlocks can be used. 
From the foregoing description of the structure 

shown in FIG. 1 it can be seen that 
a. the font drum or element is transported from its 

position along the writing line and is removed from 
its driving means and stored by one single motion; 

b. the removed or 'old' font drum is then transferred 
from its carriage confinement and a "new" font 
drum is brought into installing position by another 
single motion; and 

c. the new font drum or element is installed on the 
driving means simultaneously with its extraction 
from its stowed position and is transported back to 
printing position by a final single motion in a direc 
tion reverse to the first motion. 

FIGS. 2 and 3 illustrate the application of the same 
type of transfer member or receiver as shown in FIG. 
1 but horizontally mounted so as to receive and ex 
change font elements or drums that are supported on 
a vertical axis. In FIG. 2 font drum 100 is retained on 
a short slidable drive member 102 which is rotated 
through spiral gears by an off-carriage font drive mo 
tors as shown in FIG. 1. Drive member 102 passes 
through carriage 104 which is slidably mounted for 
movement and positioning along the writing line. Car 
riage 104 also supports the chip ejection and printing 
means, as shown for example in FIGS. 4 & 5 of Cross 
Ref. C. 
A font transfer and storage member on font receiver 

is generally indicated at 106 and is mounted principally 
on a hollow tubular shaft 108 journalled in support 
110, and is rotated by knob 112. Member 106 has four 
font drum storage arms which are generally like those 
of receiver 62, except that the ends of the arms are bi 
furcated by a long slot 114 as shown in FIG. 3 so as to 
be slightly springy to retain a font drum and, also, to 
guide the drum indexing or alignment pin 116. 
When carriage 104 travels to the right, in FIG. 2, in 

response to a font change signal, the hub 118 of drum 
100 starts to enter arm 120 of member 106, drive shaft 
or member 102 is extracted from drum 100 by action 
of bellcrank 122 which is pivoted on a pin projecting 
from a bracket extension of carriage 104. End 124, 
(generally forked), of bellcrank 122 engages a circum 
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6 
ferential groove 126 in the enlarged end of member 
102 and keeps member 102 in engagement with drum 
100 under the urging of spring 128 bearing upon the 
upper end of bellcrank arm 130. 
As carriage 104 moves to the right as indicated, the 

head on upper arm 130 strikes spring plate 132, bell 
crank 122 is rotated to the dotted line position and 
member 102 is moved downward to the dotted line po 
sition and out of engagement with drum 100. When 
carriage 104 has reached the limit of its travel, knob 
112 can be rotated to remove drum 100 from its con 
finement on carriage 104 and to bring a new font drum 
or element into installing position. Inasmuch as the 
springy ends of the arms of member 106 tend to retain 
the hub of the drum, it is necessary for member 102 to 
engage the hub of the newly selected drum before car 
riage return to the original position is initiated. This is 
accomplished by pushing font restore button 134 on 
plunger 136. The end of plunger 136 presses spring 
plate 132 downward and thus releases the head of bell 
crank arm 130 so that spring 128, acting through the 
bellcrank, forces shaft or member 102 into the newly 
selected drum or font element. A font restore switch 
138 can be so positioned as to be actuated by the mo 
tion of plunger 136 so as to initiate carriage return to 
the desired printing position. This desired printing posi 
tion may have been previously recorded as a temporary 
tabulaion position as described in relation to FIG. 1. 
Drum 100 is shown as having similar construction to 

drum 10 of FIG. 1 to facilitate illustration. In actual 
practice, a font drum for vertical support as in FIG. 2, 
may well be hub-less and the upper end of member 102 
may well be a disc, slightly larger in diameter than the 
hub shown and fitted with driving pins or the like. The 
disc would retract into a cavity in the top of carriage 
104. With either this method of driving support, or that 
shown, the font drum 100, is held in its installed posi 
tion on the driving member by an overarm plate 105 
which is essentially part of the carriage structure. The 
font drums are retained in a similar manner in member 
106 by fixed overarm plate 107. 
FIG. 4 shows a side view of a printer similar to that 

previously illustrated but incorporating a separate and 
larger capacity font storage magazine or bin which is 
wholly contained within the normal confines of the 
printer case. 
The printer case is indicated generally by 140, and 

the keyboard is indicated at 142. A type font drum 150 
is confined by side plates 152 and 154 of carriage 156 
and is rotated for character selection or removal align 
ment by shaft 158. The chip ejection, printing, and re 
stowing mechanism is similar to that shown in FIGS. 1 
and 2 of Cross-Ref. C. Printing arm 160 accepts a type 
chip ejected from drum 150 by solenoid 162 and is 
swung up into printing position as shown by the dotted 
lines. Impression paper is indicated at 164 and is sup 
ported by platen 166. 
Carriage 156 is incrementally positioned along guide 

bar 168 by means of a cable 170 which is looped or 
wound around cable drum 172 affixed on the output 
shaft of carriage motor 174. A motor commutator or 
feedback pulse generator is indicated at 176. A car 
riage travel limit switch is indicated at 178. 
A bracket 180 fixed to guide bar 168 supports a font 

drum receiver or transfer arm 182 which is fixed to a 
shaft 184 pivoted in bracket 180. Arm 182 is normally 
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retained in its upper, or solid line position by a spring 
loaded shaft support such as support 76 in FIG. l. 
Arm 182 receives the font drum or element to be 

changed in exactly the same manner as previously de 
scribed in relation to FIG. l. However, in this structure, 
arm 182 is used to transfer the font unit or drum to be 
changed from confinement between carriage side 
plates 152 and 154 to a font bin or magazine 186. This 
magazine 186, shown in top view in FIG. 5, has six font 
storage positions or cavities and is supported by shaft 
188 journalled in boss 190 and may be rotated by the 
font selecting knob 192 which is adjacent the keyboard 
keys. 
When the type font unit or drum 150 is to be 

changed, the same procedure as previously described 
for FIG. 1 may be used. The hub of drum 150 enters the 
forked end of arm 182 and the drum index pin 194 en 
ters slot 196 in arm 182. A font retaining lever 198 is 
pivotted at 200 in a long slot that separates most of the 
length of arm 182 and is pulled into a spring-loaded po 
sition by spring 202. The upper end of lever 198 is 
curved so as to press the font drum hub into the forked 
end of arm 182. As the drum hub enters the forked end 
of arm 182, lever 198 is rotated slightly outward by the 
normally bevelled end of the drum hub. 
To transfer the font drum thus received to magazine 

186, arm 182 is rotated downward by a knob. 204, 
shown in FIG. 5, and the font drum is positioned in the 
empty storage cavity or receptacle of magazine 186 
where it is retained by the spring pressure of rim finger 
206 which is nominally an integral part of the magazine 
structure as shown. As arm 182 is further rotated to the 
dotted line position to clear the magazine, retaining 
lever is disengaged from the hub of the just stored font 
drum by the lower end of lever 198 riding up on cam 
surface 208 which is part of bracket 180. Magazine 186 
can now be rotated to bring a selected and desired font 
drum into position for transfer up to the installation po 
sition. Arm 182 is now rotated clockwise to pick up the 
newly selected font drum and carry it up to confine 
ment between side plates 152 and 154. As arm 182 en 
gages the hub of the drum to be installed, lever 198 
leaves the active cam surface 208 and firmly forces the 
hub into the forked end of arm 82 so that it will be in 
exact position for sliding on to shaft 158. 
Font restoring, i.e., carriage return to printing posi 

tion, is effected as described in conjunction with FIG. 
1. Obviously, the structure of FIG. 4 can be fitted with 
the temporary carriage position recording means also 
previously described. It should be noted that when arm 
182 is in its upper position, the elbow of the arm 182 
partially projects into the empty storage cavity and 
keeps the magazine 186 from being inadvertently ro 
tated. 
FIG. 5 shows a top view of magazine 186 and with 

arm 182 in the upward or ready position. This figure 
shows the structural detail of the magazine which 
would normally be molded of a suitable plastic mate 
rial. The cranked lower end of lever 198 is shown. Both 
arm 182 and lever 198 have been sectioned through a 
point just above the pivot pin 200 as shown in solid 
lines in FIG. 4. 
FIG. 6 shows an alternate front storage bin structure 

for the printer of FIG. 4. In this case the magazine is a 
box-like structure 210 which can also be contained 
within the normal confines of the printer case 140. Box 
210 is slidably supported on guides 211 for to and fro 
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8 
positioning as indicated by the double ended arrow. 
Box 210 has a rack 212 on its backside which engages 
a gear 214 which is rotated by a pinion 216 on the out 
put shaft of font selector 218, which, in turn, is actu 
ated by signals from the printer controls over leads 220. 

In FIG. 6 the drive shaft 184, which is connected to 
arm 182, is also connected to a font unit transfer actua 
tor 222, which is also connected to printer controls by 
leads 224. Font selector 218 and actuator 222 may be 
stepping motors, solenoids, or the like. Stored font 
units 226, 227, 228, and 229 are shown in place in box 
20. 

In FIG. 4 a stored or stowed font unit 187 is shown 
in place in magazine 186. In FIG. 5 this same font unit 
187 is shown in the same relative location as in the side 
view of FIG. 4. Other spare font units are indicated at 
189, 191, 193, and 195. 
FIG. 7 is a block diagram of a code-signal-responsive 

electrically controlled printer incorporating automatic 
font unit changing, carriage position memory, and font 
selection control. It shows the essential details of com 
plete control of printer structures such as shown in 
FIGS. 1 to 6 and is applicable to other printer struc 
tures as well. 
An input control 250 receives input command signal 

from either a keyboard 252 or external coded signal 
input sources 254. The external sources 254 may be a 
computer, a tape reader, or a remote source which 
sends its input command signals via radio or telephone 
links. The input control 250 may include a serial-to 
parallel converter and may control or signal the exter 
nal source. Methods of handling serial or parallel coded 
input signals are shown, for example, in Cross-Ref. A. 
Coded input signals, parallel by bit, are entered in 

command register 256 and presented to character se 
lection control 258, and to non-printing function de 
coder 260. If the input command signal does not call 
for a non-printing function, a not non-printing function 
signal NPF, serves as a start signal, through OR gate 
262, to energize selection control 258 which compares 
the command signal C with the present font position 
signal P from font drive shaft position encoder 264 
which is mounted on the font drive motor 266. If the 
signals C and P are not equal, C A P, the font motor 
266 is energized to rotate the font unit or element to 
the selected character. During the rotation or bringing 
the font unit to the selected character, the signals C and 
P are continuously compared for equality. When C=P, 
motor 266 is stopped and print control 268 is energized 
to effect printing of the selected character by printing 
drive 270. In the case of printing structures shown in 
FIGS. 1 and 4, this involves a sequence of type chip 
ejection, transport to printing position, printing with 
the chip, and then chip return and re-stowing in the 
font drum. 
At the completion of type chip-restowing, print con 

trol 268 puts out a reset signal over one lead and a let 
ter space signal over another lead. The letter space sig 
nal pulse initiates letter spacing by print carriage con 
trols 272 which, in turn, effects carriage movement 
through carriage motor 274. A feedback commutator 
276 is connected to one output shaft of motor 274 to 
provide for accurate stepping of the motor. 

If the input command signal is for a non-printing 
function involving line feeding, line feed controls and 
drive 278 is energized to carry out the command. If the 
input command signal is for a particular carriage opera 
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tion such as return, tabulating, spacing, etc., the car 
riage positioning controls 272 is appropriately ener 
gized. Likewise, other non-printing functions (not 
shown), such as bell, etc., would be appropriately ef 
fected. 
A reset signal pulse is put out by line feed controls 

and drive 278 at the completion of each operation such 
as line feed, vertical tabulating, and the like. Print car 
riage positioning controls 272 also puts out a reset 
pulse after all operations which it effects except letter 
space. As previously described print control 268 puts 
out a reset pulse after the printing of a selected charac 
ter. This is done so that the next command can be en 
tered into register 256 and selection initiated during 
the completion of letter spacing, i.e., some overlap is 
permitted. to avoid possible interference such as would 
occur when a repeat character is selected, print control 
268 incorporates a time delay circuit which holds off 
acting on a C=P signal until the end of the delay period 
to insure that letter spacing has indeed taken place. 
Other types of interlock circuits can, of course, be 
used. Regardless of the source of the reset pulse, desig 
nated R in the diagram, all the various functional ele 
ments of the system that require resetting so as to be 
ready for the next command are connected to receive 
this reset pulse. This same pulse can be reflected back 
to the input sources to indicate a ready condition. 

If the input command signal is a non-printing func 
tion signal calling for a type font unit change by desig 
nating the font unit to be selected, or more properly its 
respective location in the storage magazine, the de 
coded command for a specific font unit location in stor 
age is sent over a respective lead from function decoder 
260 to a font selection set-up unit generally designated 
280. This unit contains a limited memory 282 which 
may be a small group of flip-flops, a code generator 284 
which may be no more than a single-shot followed by 
a limited array of diodes, and certain control circuits 
for putting out signal pulses. 
When the specific font unit location signal, such as 

might designate one of six possible locations of font 
unit storage in the magazine, is received by the set-up 
unit 280, the appropriate memory cell latches up. Fol 
lowing this set-up unit 280 puts out a dump signal to 
reset register 256 and remove the command. Following 
this dump signal by a brief delay to insure resetting of 
register 256, code generator 284 puts out a parallel-by 
bit coded signal to register 256 which accepts this as a 
new command signal. 
The coded signal put out by generator 284 is the code 

for a particular character location in the font unit 
which also represents the removal alignment position 
of the font unit as previously described. Although this 
new command is "seen' by the selector control 258 as 
a character to be selected, the selection operation can 
not be initiated because function decoder 260 has not 
been reset and hence cannot put out a NPF signal to 
start selection. However, after generator 284 has put 
out its coded signal, set-up unit 280 puts out a com 
bined start, print inhibit, and record signal. This signal 
goes out over lead 286 to OR gate 262 to effect start 
of character selection to the font removal alignment 
position, to AND gate 268, and to print inhibit circuit 
290. Print inhibit circuit 290 holds off any printing op 
eration by print control 268 until the system receives 
a reset pulse. 
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10 
When character selection to the removal alignment 

position has been effected, selector control 258 puts 
out a normal C-P signal which is prevented from initi 
ating a printing sequence by inhibit 290, but is also 
presented to AND gate 288 which, inasmuch as a signal 
is already present on lead 286, now puts out a record 
signal to carriage position memory 292 and a run out 
signal to print carriage positioning controls 272. Posi 
tion memory 292 records the instant incremental posi 
tion of the carriage on receipt of this signal. The appli 
cation of the run out signal to controls 272 effects the 
start of high speed carriage movement to its limit stop 
position, as previously described for FIGS. 1 and 4, and 
also inhibits any margin or tabulation stopping of the 
carriage during this travel. The high speed run out 
travel to the limit stop is terminated by a stop signal 
from limit switch 294. This run out of the carriage re 
moves the font unit from its drive means and positions 
it for transfer to storage. 

Position memory 292 is composed of appropriate 
switching and control circuits and a memory system 
which may be a code-controlled tabular memory as dis 
closed in Cross-Ref. D. Memory 292 may also be com 
posed of a magnetic transducer and a magnetic record 
ing drum as shown in FIG. 1 and switched as shown in 
FIG. 7. Further, memory 292 can comprise any one of 
the following: a pin cam mechanical memory; reversa 
ble optochemical recording means; an up-down 
counter; an up-down shift register; or the like. 
Assuming that memory 292 includes an up-down 

counter (to facilitate operational function description), 
the presence or application of the record signal readies 
the counter for operation. When carriage positioning 
controls 272 responds to the run out signal, it operates 
motor 274, (nominally a stepping motor), by putting 
out a series of incrementing pulses. When operating in 
the run out direction these pulses are also applied to 
the memory 292 as up count pulses. When the carriage 
is returned from the limit stop in response to a run back 
signal, the incremental drive pulses are supplied to the 
memory as down count pulses, and when the count re 
turns to zero, the memory 292 puts out a stop pulse to 
controls 272. Depending upon the speed of carriage 
run back, memory 272 may be arranged to put out the 
stop pulse one or more counts before the count gets 
down to zero. This early stop pulse provides time for 
the carriage to be slowed down and stopped without 
overshoot on the part of motor 274. 

After the carriage run out has been completed and 
the carriage halted by the previously mentioned stop 
signal from limit switch 294 the font unit has been re 
moved from its driving means as earlier described for 
FIGS. 1 and 4. The same stop signal from the limit 
switch is also presented to time delay 296 which, after 
a brief delay of several milliseconds to assure that the 
carriage has come to a complete rest at the limit stop, 
puts out a stow signal to font transfer control and drive 
298. Drive 298 may be a unit such as actuator 222 
shown in FIG, 6. Drive 298 transfers the font unit from 
its received position and stows it in the storage maga 
zine. Upon completion of the transfer, drive 298 puts 
out a select signal to font selection control and drive 
300, which may be a unit such as shown in FIG. 6 which 
has a selector 218. Selection control and drive 300, in 
response to the select signal, moves the magazine to the 
location previously commanded and held for reference 
in the set-up memory 282 and, when that location has 
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been reached, drive 300 stops and puts out an un-stow 
signal to transfer control and drive 298. Drive 298 then 
un-stows the selected font unit from the magazine and 
transfers it into position for installing on the driving 

aS. 
When this un-stowing and transfering motion is com 

pleted, drive 298 puts out a run back signal to carriage 
positioning controls 272 to effect return of the carriage 
to the position recorded by memory 292. Installation of 
the font unit takes place during the first part of the car 
riage return motion. When the motion of the carriage 
has been terminated as a result of a stop signal from 
memory 292, positioning controls 272 puts out a reset 
pulse which resets the system including set-up 280, de 
coder 260, register 256, and input control 250. 

It should be noted that the control system of FIG. 7 
can be simplified in the interests of economy by the de 
letion of the carriage position memory 292 and drives 
298 and 300 can be actuated by specific command sig 
mals sent to the system. For further economy drives 298 
and 300 can also be eliminated and font unit transfer 
effected by manual operation as shown in FIG. 5, and 
font selection effected as shown in FIG. 4. 
The system of FIG. 7 is also provided with a system 

power supply indicated at 310. 
FIG. 8 shows a block diagram similar to that of FIG. 

7, but provides for the use of separate command signals 
to initiate font changing and font return after manual 
font selection and incorporates the control detail for a 
recording memory which may be the magnetic type 
shown in FIG. 1. This control system may be applied to 
a structure such as illustrated in FIGS. 4, 5, and 6 and 
is, of course, particularly applicable to the structure of 
FIGS. 1, 2, and 3 wherein the font receiver or storage 
means is manually rotated to effect font unit selection. 
The control system of FIG, 8 has a system power sup 

ply 340 and the following means, similarly numbered 
and named as those in FIG. 7, which perform the same 
functions as described for FIG. 7: input control 350, 
keyboard 352, external input sources 354, input com 
mand register 356, selection control 358, function de 
coder 360, OR gate 362, font drive motor 366, shaft 
position encoder 364, print control 368, printing drive 
370, print carriage positioning controls 372, carriage 
motor 374, feedback commutator 376, and line feed 
controls and drive 378. 
Character selection and printing and line feeding and 

carriage positioning are similar to that described for 
FIG. 7. In the system of FIG. 8 however, two input sig 
nals are required to effect certain font change opera 
tions. The first input command signal, which calls for 
a font change, is decoded by decoder 360 and sent to 
font change circuit 380 which puts out a multi-purpose 
signal which serves as a start signal to selection control 
358 to bring the font unit to removal alignment orienta 
tion or position, as an inhibit signal to print inhibit cir 
cuit 390 to hold off printing until font change has been 
effected, and as a record signal to AND gate 382. In 
this system it is assumed that the coded input command 
signal calling for a font change is coded in such a man 
ner that except for a difference in higher order bits or 
bit, it is also the code for the particular character which 
represents the font unit removal alignment position, 
(assuming that the font unit does indeed have to be 
aligned for removal - in some printers the font unit may 
have a normal home position thus obviating the need 
for this alignment procedure). With this special font 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

65 

12 
change coded command signal, non-printing function 
decoder and switch 360 sees the signal as a non 
printing function and hence does not put out a NPF or 
start signal to selection control 358. In this type of op 
eration the higher order bit, or bits as required, are not 
presented to control 358 by register 356. 
When character selection has been completed to the 

special position, the C-FP signal put out by control 358 
goes to AND gate 382 which now, with the other input 
from font change 380 being already present, puts out 
a signal which serves to set recording head switch 384 
to its 1 position to accept a write signal when it is pres 
ented. The signal from AND gate 382 also serves to set 
margin and tabulation inhibit circuit 386 which latches 
up and puts out a continuous inhibit signal to position 
ing controls 372. At the same time, the signal from 
AND 382 further serves to initiate run out of the car 
riage by controls 372 as described for FIG. 7. As car 
riage motor 374 responds to the incrementing pulses 
from controls 372, its feedback commutator 376 puts 
out what amounts to an increment completed pulse 
back to controls 372 to effect presentation of the next 
incrementing pulse. These feedback pulses are also 
presented to counter 388 which is arranged to put out 
a pulse after a given input count. In this case taken as 
three increments, so as to delay the recording of the 
carriage position at the time of initiation of font change 
by that number of increments so as to provide an early 
readout of the recorded position to provide stopping 
time for carriage motion when it is returned to the re 
corded position. 
The output pulse from counter 388 goes to the single 

shot circuit 394 which then puts out a pulse of proper 
length to write amplifier 396 which, in turn, puts out a 
recording signal through switch 384 to transducer or 
recording head 398 which records the pulse on a mem 
ory such as a magnetic drum as shown in FIG. 1. The 
transducer or recording head 398 is nominally of the 
write, read, and erase type. 
When the carriage reaches its limit of travel or a few 

increments prior thereto, it actuates limit switch 400. 
The output of switch 400 serves to effect stopping of 
carriage motion to the run out limit through OR gate 
402 as shown. The output of switch 400 also goes to re 
cording head switch 384 to effect setting of switch 384 
to its position 3 which is the read position. 
After the carriage has reached the run out limit posi 

tion, the font unit has been removed from its driving 
means and the exchange of the just removed font unit 
for a desired font unit is effected by manual operation 
as previously described. When manual exchange has 
been effected, a font return key is depressed on the 
keyboard to initiate the return of the carriage to the 
previously recorded position so that printing can be re 
sumed. Again, as previously described, the newly se 
lected font unit or element is installed on the driving 
means by motion of the carriage. This latter action of 
installation by carriage motion, or unit removal for that 
matter, would not be necessary if the font element is 
manually or otherwise removed from its driving means. 
When the print carriage has reached the limit stop as 

described, the controls 372 puts out a reset signal 
which conditions the input control 350, register 356, 
and decoder 360 to receive a font restore signal from 
the keyboard 352. This restore or return signal is de 
coded by decoder 360 and sent to font return circuit 
404 which then puts out a run back signal to position 
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ing controls 372. This run back signal initiates carriage 
return to the previously recorded position. As the car 
riage is incremented in the run back direction, the mag 
netic memory drum or other memory means responds 
in synchronism. When head 398 reads out the recorded 
pulse, it puts out a signal through switch 384 to read 
amplifier 404 which then puts out a multi-purpose sig 
nal which serves to effect stopping of carriage move 
ment by controls 372. The signal passes through OR 
gate 402. This same output from read amplifier 404 
also goes through a time delay 406 which delays the sig 
nal by a sufficient amount to assure that the carriage 
has been stopped, and is used to effect reset of margin 
and tabulation inhibit 386 and to effect setting of head 
switch 384 to position 2. When head switch is in posi 
tion 2, erase amplifier 406 is connected to head 398. 
This erase signal is left on and present until the head 
switch is conditioned to pass a write pulse. The system 
is reset by the output pulse from the controls 272. With 
the new font in place, printing is resumed. 

It should be noted in FIGS. 7 and 8 that other car 
riage positioning signals such as space, tabulation, etc. 
are sent to the print carriage positioning controls over 
respective leads or cables from the decoder and 
switcher to the positioning controls. The temporary tab 
position recording sub-system, including memory types 
and method of control as described herein to record 
carriage position at the time of initiation of font chang 
ing can also be used for other tabulation applications. 
Many variations in the controls and structures are 

possible without departing from the spirit of this inven 
tion. For example, the various font storage means 
shown all have a cavity or aperture of some type to hold 
the stored font element. The receiver shown in FIG. 1 
could equally well have been fitted with stub shafts for 
retaining removed font units. 

In the control system of FIG. 8, where it is assumed 
that there are two keys on the keyboard for font chang 
ing operations, there could easily be other keys for font 
selection designation and the printer and control sys 
tem fitted with a font selection motor, and further, ad 
ditional interlocks could be provided. 
Both FIGS. 1 and 4 show the use of a long, transverse 

font unit drive shaft which necessitates positioning the 
carriage or transporter at either the left or right ex 
treme of travel for font unit, element, or spool ex 
change. If the long shaft is dispensed with and either a 
horizontal or vertical stub shaft driving arrangement is 
used, the “home' position of the carriage can be at any 
location where it is mechanically convenient to place 
the exchange mechanisms. If the font unit changing 
mechanisms are manually operated, the right side loca 
tion, when facing the printer, is preferred in order to 
satisfy human engineering requirements. 

Further, in the figures and description, it has been as 
sumed that the font unit character selection motion, 
that is, rotation, is either one of always rotating in one 
direction to get from one character to the next; or 
shortest distance, i.e. minor arc, rotation in either di 
rection to get to the next selected character. This 
means that the font unit or element has no "home' po 
sition and therefore, rotational alignment or indexing is 
necessary before removal. If character selection is ef 
fected by back-and-forth rotation about a "home' po 
sition, as in some single element typewriters, this align 
ment procedure is generally unnecessary. 

I claim: 
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1. In a printer for producing printing along a writing 

line on a recording material, and of the type having a 
changeable type font unit normally installed in opera 
tional position therein which can be removed there 
from and exchanged with a second font unit having a 
different set of characters, and having signal responsive 
means for effecting and controlling character selection, 
printing and non-printing functions such as spacing, 
tabulation, line feeding the recording material, and the 
like, the combination comprising: 

a. character selection means having driving means 
for positioning an installed type font unit to bring 
a selected character into position for the printing 
thereof; 

b. carriage means, movable parallel to said writing 
line and along the length thereof, for supporting a 
type font unit in installed position in engagement 
with said driving means for character selection and 
in position for printing and spacing; 

c. carriage positioning means for moving and incre 
mentally positioning the carriage means to printing 
positions along the writing line, and also to a limit 
of travel in one direction which is at least one posi 
tioning increment beyond the end of the writing 
line whereat type font units can be exchanged; and 

d. means for removing a type font unit from said in 
stalled position for exchange with a second font 
unit, and for installing said second font unit in said 
installed position, said means comprising said car 
riage means which does said removing as it ap 
proaches said limit of travel and, after said ex 
change, does said installing as it leaves said limit of 
travel, 

e. said last-named means further comprising 
l, means receiving a type font unit from the car 
riage means as it approaches the limit of travel, 
and holding said font unit when it is disengaged, 

2. means exchanging said font unit with a second 
font unit, and 

3. means positioning said second font unit for en 
gagement with the driving means, and removal 
from said receiving and exchanging means by 
said carriage means as it leaves said limit of 
travel. 

2. The combination of claim 1 further comprising a 
carriage position memory and signalling means, coop 
erative with said signal responsive means and with said 
carriage positioning means, for temporarily recording 
the instant incremental position of the carriage means 
whenever carriage movement to said limit of travel for 
font unit exchange is initiated, and, after an exchange 
has occurred and carriage movement away from said 
limit of travel has been initiated, for putting out a signal 
to effect stopping of the carriage means at said re 
corded position. 

3. The combination of claim 2 further comprising: 
a. positionable storage means, generally adjacent said 

limit of travel, for receiving and holding a plurality 
of type font units including the installed font unit 
when it is removed from installed position; 

b. means for stowing a just removed font unit in the 
storage means, and for un-stowing a second font 
unit from the storage means; and, 

c. type font unit selection means for positioning the 
storage means after said just removed font unit has 
been stowed therein to bring said second font unit 
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into position for the un-stowing and subsequent in 
stallation thereof. 

4. The combination of claim 3 wherein the carriage 
means further comprises said means for stowing and 
un-stowing, whereby the carriage means stows a font 
unit in the storage means during the removing thereof, 
and, after the storage means has been positioned to 
bring a second font unit into position for un-stowing, 
un-stows said second font unit from the storage means 
during the installing thereof. 

5. The combination of claim 3 wherein said means 
for stowing an un-stowing type font units comprises: 

a. movable transfer means, cooperative with said car 
riage means and said storage means, and supported 
adjacent said limit of travel for: 
l. receiving and supporting a type font unit as it is 
removed from said installed position by the car 
riage means, 

2. transferring said font unit from the carriage 
means to the storage means and stowing it 
therein; and, after the storage means has been 
positioned to bring a second font unit into un 
stowing position, 

3. un-stowing said second font unit and transferring 
it to the carriage means for subsequent installa 
tion thereof, and, 

b. actuating means connected to said transfer means 
for: 
1. normally positioning the transfer means for said 
receiving; 

2. moving the transfer means in one direction for 
said transferring and stowing, and, after said po 
sitioning of the storage means. 

3. moving the transfer means in the opposite direc 
tion for said un-stowing and transferring to the 
carriage means. 

6. The combination of claim 3 wherein said signal re 
sponsive means further comprises control means re 
sponsive to type font unit changing signals for: 

a. effecting positioning of an installed font unit to a 
pre-assigned character position which represents 
the alignment position for the removing thereof 
and the installing of a second font unit; 

b. inhibiting printing of the pre-assigned character 
when said installed font unit is so aligned for said 
removing; and, 

c. initiating movement of the carriage means to said 
limit of travel for said removing. 

7. In a printer for producing printing along a writing 
line on a recording material, and of the type having a 
changeable type font unit normally installed in opera 
tional position therein which can be removed there 
from and exchanged with a second font unit having a 
different set of characters, and having signal responsive 
means for effecting and controlling character selection, 
printing, and non-printing functions such as spacing, 
tabulation, line feeding the recording material, and the 
like, the combination comprising: 

a. character selection means having driving means 
for positioning an installed type font unit to bring 
a selected character into position for the printing 
thereof, 

b. carriage means, movable parallel to said writing 
line and along the length thereof, for supporting an 
installed type font unit in engagement with said 
driving means for character selection and in posi 
tion for printing and spacing; 
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c. carriage positioning means for moving and incre 

mentally positioning the carriage means to printing 
positions along the writing line, and also to a limit 
of travel in one direction which is at least one posi 
tioning increment beyond the end of the writing 
line whereat type font units can be exchanged; 

d. means supported by the carriage means and means 
located adjacent said limit of travel and arranged 
for conjoint operation for successively disengaging 
and engaging type font units with the driving 
means, and, 

e. receiving and exchanging means adjacent said limit 
of travel for: 
1. receiving a type font unit from the carriage 
means as it approaches said limit of travel; 

2. holding said font unit when it is disengaged; 
3. exchanging said font unit with a second font unit; 
and, 

4. positioning said second font unit for engagement 
with the driving means, and removal from said 
receiving and exchanging means by said carriage 
means as it leaves said limit of travel. 

8. In a printer for producing printing along a writing 
line on a recording material, and of the type having a 
changeable type font unit normally installed in opera 
tional position therein which can be removed there 
from and exchanged with a second font unit having a 
different set of characters, and having signal responsive 
means for effecting and controlling character selection, 
printing, and non-printing functions such as spacing, 
tabulation, line feeding the recording material, and the 
like, the combination comprising: 

a. carriage means, movable parallel to said writing 
line and along the length thereof, for supporting an 
installed type font unit in operational position for 
character selection, printing, and spacing; 

b. carriage positioning means for moving and incre 
mentally positioning the carriage means to printing 
positions along the writing line, and to a limit of 
travel in one direction whereat type font units can 
be exchanged; 

e. type font unit changing means, generally adjacent 
said limit of travel, for removing a type font unit 
from said operational position, for exchanging said 
font unit with a second font unit, and for installing 
said second font unit in said operational position; 
and, 

d. carriage position memory and signalling means, 
cooperative with said signal responsive means and 
said carriage positioning means, for temporarily re 
cording the instant incremental position of the car 
riage means whenever carriage movement to said 
limit of travel for font unit changing is initiated, 
and, after font unit changing has occured and car 
riage movement away from said limit of travel has 
been initiated, for putting out a signal to effect 
stopping of the carriage means at said temporarily 
recorded position. 

9. The combination of claim 8 wherein said carriage 
position memory and signalling means comprises a 
magnetic recording and control means having a mag 
netic recording medium and a cooperating electro 
magnetic transducer means for temporarily recording, 
reading out, and then erasing a record of said instant 
incremental position of the carriage means, and 
wherein said recording medium and said transducer 
means are supported for relative motion there between 
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and in synchronism with the positioning of the carriage 
eaS. 

10. The combination of claim 8 wherein said carriage 
position memory and signalling means comprises a re 
versible counting means for temporarily recording said 
instant position by counting in incremental synchro 
nism with the movement of the carriage means when 
ever it is moved to and from said limit of travel, and 
wherein said stopping signal is put out when a counting 
sequence has returned to either the start of count, or 10 
to one or more increments therebefore to provide an 
adequate time interval for stopping the carriage means 
at the exact position represented by the start of count. 

11. In a printer for producing printing along a writing 
line on a recording material, and of the type having a 
changeable type font unit normally installed in opera 
tional position therein which can be removed there 
from and exchanged with a second font unit having a 
different set of characters, and having signal responsive 
means for effecting and controlling character selection, 
printing, and non-printing functions such as spacing, 
tubulation, line feeding the recording material, and the 
like, the combination comprising: 

a. character selection means having driving means 
for positioning an installed type font unit to bring 
a selected character into position for the printing 
thereof; 

b. carriage means, movable parallel to said writing 
line and along the length thereof, for supporting a 
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type font unit in installed position in engagement 
with said driving means for character selection and 
in position for printing and spacing; 

c. carriage positioning means for moving and incre 
mentally positioning the carriage means to printing 
positions along the writing line, and to a limit of 
travel in one direction whereat type font units can 
be exchanged; 

d. type font unit changing means, generally adjacent 
said limit of travel, for removing a type font unit 
from said installed position, for exchanging said 
font unit for a second font unit, and for installing 
said second font unit in said installed position; and, 

e. control means, cooperative with said signal respon 
sive means and responsive to signals calling for 
type font unit changing, for: 
1. effecting positioning of an installed type font 
unit to a pre-assigned character position which 
represents the alignment position for the remov 
ing thereof and the installing of a second font 
unit; 

2. inhibiting printing of the pre-assigned character 
when said installed font unit is so aligned for said 
removing; and, 

3. initiating movement of the carriage means to 
said limit of travel for said removing and subse 
quent operations of font unit exchange and said 
installing of said second font unit. 

k ck sk k k 

  


