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This invention relates to printing mechanisms, and 
more particularly to a positioning printer. 

in printing mechanism it is known to use a cylinder 
and to divide the selection between axial motion, and ro 
tation, with consequent reduced inertia and higher speed 
operation. In the present case it is desired to print on 
a flat recording medium mounted on a block or back 
board, so that no hammer can be used on the opposite 
side. In such case it is not feasible to use a cylinder. 

In accordance with one object of the present inven 
tion a working cylinder is made up of individual wheels 
disposed side by side and rotated in unison. They act 
as a cylinder. for most purposes, but are arranged so 
that one wheel or another may be moved toward the 
recording medium for printing. Still another object is 
to maintain parallelism as between the character or type 
face, and the flat recording medium. 
A further object of the present invention is to provide 

the foregoing mechanism in a positioning printer, that is, 
one which may be moved axially over a substantial dis 
tance, either backward or forward, so ... that characters 
may be printed in any one of a large number of col 
umns. Another object is to provide mechanism for such 
column selection, and to combine such mechanism with 
the mechanism for side to side character selection. 

Still another object is to provide relatively large char 
acters which are easily legible, and which are printed at 
close spacing despite the fact that the characters are on 
individual print wheels with associated mechanism mak 
ing it impossible for the wheels to be at an equally close 
spacing. In accordance with this object of the inven 
tion, the spacing of the print wheels is larger than and 
is independent of the spacing of the characters printed 
on the recording medium. 
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A further object is to provide such a positioning print 
er which is small enough to be moved bodily in a ver 
tical direction, for vertical positioning of the printing 
point. - 

Another object is to provide a printing unit adapted 
for use in a computing machine employed for aircraft 
traffic control. 
To accomplish the foregoing general objects, and 

other more specific objects which will hereinafter ap 
pear, my invention resides in the positioning printer and 
the elements thereof and their relation one to another, 
as are hereinafter more particularly described in the fol 
lowing specification. The specification is accompanied by 
drawings in which: 

FIG. 1 is a partially sectioned front elevation of a 
positioning printer embodying features of my invention, 
with the inking band removed; 

FIG. 2 is a schematic plan view, drawn to small scale, 
and showing the location of the printer relative to a com 
puter console on which it is used; 
FIG. 3 is a transverse section taken approximately in 

the plane of the line 3-3 of FIG. 1; 
FIG. 3A shows a distributor stator for a four-posi 

tion cam and clutch; 
FIG. 3B shows the wiper or rotor of the electrical 

distributor; - 

FIG. 4 is a bottom view of a typical cam follower 
and pulley arm; 

FIG. 5 is a plan view of the printer, with the ink 
band removed; - - 
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FIG. 6 is an inverted transverse section of the rear 

portion of the printer, taken through one of the clutches, 
and in the plane of the line 6-6 of FIG.8; - 

FIG. 7 is an inverted transverse section through the 
clutch taken in the plane of the line 7-7 of FIG. 8: 

FIG. 8 is a section taken diametrically through a dis 
tributor-clutch-cam combination; 

FIG. 9 is a perspective and schematic view explana 
tory of the cable and pulley system of the printer; 

FIG. 10 is a fragmentary end elevation showing a 
locking pawl and drums for the return spring tension of 
the cables; 

FIG. 11 is a fragmentary front elevation showing one 
of the print wheels; 

FIG. 12 is a partially sectioned elevation showing the 
print wheel with associated gearing, and the arm carry 
ing the same; 

FIG. 13 is a fragmentary section taken in the plane 
of the line 13-13 of FIG. 12; 

F.G. 14 is a perspective view looking toward the front 
of the printer from one end, with the ink band removed; 

FIG. 15 is a wiring diagram explanatory of the elec 
trical circuitry of the printer; 

FIG. 16 is a more complete diagram showing how 
the printer may be controlled and operated by a perfo 
rated tape; 

FIG. 17 shows one of a large number of diodes used 
in FIG. 16; 

FIG. 18 is a top view of a yoke which causes sliding 
movement of the cylinder of type wheels; 

FIG. 19 is a section taken on the line 19-19 of FIG. 
18; 

FIG. 20 is a perspective view looking toward the back 
of the printer in inverted position with the ink band in place; 

FIG. 21 shows a four-position cam forming a part 
of the column selection mechanism; 

FIG. 22 shows a five-position cam forming a part of 
the column selection mechanism; 

FIG. 23 shows a six-position cam forming a part of 
the character selecting mechanism; 

FIG. 24 is a front elevation of the print hammer; and . 
FIG.25 is a side elevation of the same. 
Referring to the drawing, and more particularly to 

FIG. 14, the printer P comprises a group of print wheels 
W making up a print cylinder, and character selection 
is obtained by rotation and by axial movement. Al 
though the wheels make up a cylinder for many pur 
poses, any one wheel may be struck forward by means 
of a print hammer, thus making it possible to print from 
one side only of the recording medium, which then may 
be a stiff cardboard or a sheet mounted on a block or 
backboard. In addition, the cylinder and print hammer 
may be bodily moved axially back and forth to print 
in any desired column, as required for a so-called up 
dating computer. The mechanism for character selection 
and positioning is located behind the print wheels. Ink 
ing may be provided by means of a wide ink band ex 
tending entirely around the mechanism, as shown at B in 
FIG. 20. - 

Referring now to FIG. 2 of the drawing, which is a 
plan view, the printer P in the present case is mounted 
on an arm 10 which forms a part of a computer con 
sole C, and which is moved vertically on upright guide 
rods 12 by console mechanism not shown and not form 
ing a part of the present invention. The printer operates 
on a recording medium 14 mounted on a backboard 16. 
In the specific case here shown, the updating computer 

is for aircraft traffic control, and at the front of the 
console there are inserted a large number of superposed 
blocks 16, each having a height of say one inch and 
each carrying a narrow rectangular card for receiving 
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four or five lines of data. This data is printed twenty 
columns wide in the present case. Each block and card 
represents a stacked aircraft waiting to come in. The 
blocks 16 are stacked at the front of the console, and 
the printer P moves vertically in front of the blocks. 
The arm 10 is carried at one side of the console, beyond 
the blocks, and may carry appropriate apparatus includ 
ing a driving motor 18 with reduction gearing 9 for 
driving the printer P by means of a timing belt 20. There 
is a small pulley at the motor and a large pulley 358 at 
the printer, and there is an overall gear reduction, in this 
case of 9 to 1 from 3600 to 400 rp.m. 
A multi-wire flexible loop of cable leads to the printer 

from the console circuitry, and controls the printer as is 
described later. The printer P has spacers 440 at its right 
end which are secured to arm 10. A sheet metal cover is 
U-shaped in section and is slid around the printer from 
the front toward the recording medium 4. 

Rotary Character Selection 
Referring to FIG. 3, the print wheel W is rotatably ad 

justed by means of a splined shaft 22 carrying a gear 24 
meshing with an idler 26 which meshes with gear teeth 
on or combined with the print wheel W. These parts are 
more clearly shown in FIGS. 11, 12, and 13, referring to 
which it will be seen that the print wheel W is combined 
with a gear 28 meshing with idler 26 which in turn meshes 
with gear 24 on the splined shaft 22. 
These figures also show how the parts referred to are 

carried by a flat plate-like carrier arm. 30. FIG. 13 
shows how gear 28 and its hub 32 are rotatably carried 
by a headed bearing stud 34 which is fixedly riveted to 
plate 30 at 36. The type carrying print wheel W is Se 
cured to the hub 32, as by means of two Allen head set 
screws 29. The idler 26 has a hub 38 and is similarly 
rotatably carried on a headed bearing stud 40 which is 
riveted to carrier arm 30 at 42. 
The lower end of the carrier arm is provided with a 

hub 44 (FIG. 11) and is freely rotatable an a sleeve 46 
which is about as long as the group of print wheels mak 
ing up the print cylinder. The gear 24 is keyed on Splined 
sleeve 46, as is indicated at 48 in FIG. 12, and the sleeve 
46 is freely slidable along shaft 22, these parts also 
being splined as indicated by the keys 49 in FIG. 12. In 
the specific case here shown, there are six print wheels, 
each having six characters, providing thirty-six characters 
in all. The splined shaft 22 assumes any one of six posi 
tions which are 60° apart, and turns all of the gears and 
print wheels in unison. 

Referring now to FIG. 9 of the drawing, the splined : 
shaft 22 is turned by means of a cable 50 connected to a 
wheel 52 on said shaft. The opposite end of the cable 
is fixed at 54, and the cable may be effectively shortened 
or lengthened by means of a movable selector pulley 56 
carried by a cam follower arm 58 pivoted at 60 and co- : 
operating with a six-position cam 62. The cable 50 is 
trained about a guide pulley 63 so that the strands lead 
ing to and from the movable pulley 56 are in U shape and 
parallel in the direction of movement of the pulley. This 
applies also to three more selector pulleys to be described 
later. It will be evident that rotary character selection is 
obtained by rotary positioning of the cam 62 in any de 
sired one of six positions having different radii. 
The rotational selection provided by cable 50 requires 

a return spring, suggested at 51 in FIG. 9, and referring 
now to FIG. 1, the return spring is shown at 5, it being 
a spiral spring surrounding an extension of splined shaft 
22 and having its inner end connected to or passing 
through a slit in the shaft. It outer end is fixed to a 
housing 53, but may be adjusted to vary the spring ten 
sion. An adjustment for this purpose is shown in FIG. 
10, in which the housing 53 is held agains rotation by the 
tooth at the lower end of a lock dog 55. 
released the housing may be turned to tighten or loosen 
the spring, and then may be locked in its new position 

When this is , 
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4. 
by means of the dog 55, the tooth of which is received in 
one of a number of radial passages 57. 

FIG. 1 also shows the cable 50 which is wrapped 
around and connected to the drum 52 on splined shaft 
22. 

Axial Character Selection 
Referring again to FIG. 1 of the drawing, the six car 

rier arms 30 with their type wheels W and gears 24 and 
28 are mounted between the arms 64 of a yoke 66. This 
yoke is slidable on and is guided by a round rod 68 ex 
tending parallel to the splined shaft 22. The yoke also 
rests on the sleeve 46 on the splined shaft 22, and there 
fore is not rotatable although it is slidable. 

Referring now to FIGS. 3, 18, and 19, the shape of 
the yoke arms is shown at 64, while the guide rod is 
located at 68. In the present case the yoke is a single cast 
member. The yoke arms partially surround the sleeve 
and splined shaft at 69 (FIG. 19). The yoke is moved 
by a cable 70, clamped in position by means of a screw 
72. The main purpose of the yoke is to transfer the 
cable movement to the type wheels for axial movement 
thereof. 

Referring now to FIG. 9, the cable 70 is shown con 
nected to yoke 66, which is slidable on guide rod 68 as 
well as splined shaft 22. One end of the cable turns on 
guide pulley 7, and is connected to a return spring 74. 
For clarity this is shown as a simple pull spring, but in 
practice the cable is connected to a large diameter wheel 
76 which is spring actuated in proper direction by means 
of a spiral spring inside the wheel. The other end of 
cable 70 is trained around guide pulleys 78, 8.0, 82 and 
84 to a movable selector pulley 86 carried on a cam fol 
lower arm 88 pivoted on rod 69 and cooperating with a 
selector cam 90. With six type wheels as here shown, 
the selector can 90 has six positions, and pulley 86 serves 
to shorten or lengthen the cable 70 in increments corre 
sponding to the spacing between the print wheels, in order 
to position the selected print wheel in front of the de 
sired printing point. The latter corresponds also to the 
position of a print hammer 1690 which moves the proper 
print wheel forward against the recording medium. The 
end 92 of cable 70 is connected to an integrating drum 
94, and for the present purpose it may be assumed that 
the integrating drum is stationary so that the end 92 of 
cable 70 is fixed in position. 
FIGURE 10 also shows the cable 70 guided by pulley 

71 to spring drum 76, mounted outside one end of the 
printer. These parts also show at the left end of FIG. 5. 

The Print Action 

Referring to FIGS. 3, 5, and 12, there is a print ham 
mer 100 disposed behind an upstanding finger 102 form 
ing a part of the print wheel carrier 30. The hammer 
when moved forward to the broken line position 06' 
(FIG. 3) moves the carrier 30 and the print wheel W. 
forward to the broken line position W, so that the type 
strikes the recording medium (not shown), with the ink 
band B (FIG. 20) therebetween. The hammer is dimen 
sioned to strike only one of the six carriers, that one 
being determined by the axial selection previously de 
scribed, because the wheels are moved relative to the 
hammer. 

Referring now to FIG. 12 the carrier 30 has a rear 
wardly extending arm 04 connected to the upper end of 
a restoring spring 106, the lower end of which is con 
nected to a bar 08 (FIGS. 18 and 19) having a length 
corresponding to that of the yoke 66. The bar 108 has 
six holes 109 for the springs. There is also an integral 
support 12 to which the cable 76 is clamped, and the 
entire yoke is slidable on and guided by stationary rod 
68. The sides 64 of the yoke are held rigidly in spaced 
apart relation by the bar 108 with its adjacent integral 
sleeve 07, and by a rod at 14. FIGS. 3 and 14 show 
the rod. The return or clockwise movement of the up 
right flat carrier 30 as viewed in FIG. 12 is limited by a 

s 
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stop arm 116 formed on each of the carriers 30 and bear 
ing against the flat top of the bar 108 of the cast yoke. 
The particular gear arrangement shown here for rotary 

selection has important advantages. The forward motion 
of the carrier arm 30 takes place about the axis of the 
splined shaft 22 and therefore the gears remain in mesh 
despite the movement of the type wheel. Moreover, in 
the present case the gears 24 and 28 are made equal in 
diameter, and a direction changing idler 26 is interposed 
between the gears 24 and 28. The result of this arrange 
ment is that the type wheel W turns clockwise an amount 
corresponding to the counter-clockwise rotation of the 
carrier arm 30, and therefore the front or printing face 
of the type wheel maintains parallelism. If the type is 
vertical as shown in FIG. 3, it remains vertical as it moves 
forward, and will print properly on a backed vertical 
recording medium. This is particularly important when 
as in the present case the distance between the recording 
medium and the printer may vary slightly because of im 
perfect vertical alignment of the removable blocks on 
which the cards are secured. 

Reverting to FIGS. 1 and 3, the hammer 100 is actuated 
by a pair of widely spaced hammer arms 120 connected 
at their upper ends by a bar 122 which slidably carries 
the hammer. The lower ends of arms 120 are secured to 
a shaft 124 which is rocked by means of a cam follower 
arm 126 cooperating with a cam 340 (FIG. 3) on a 
master camshaft 128. In the present case the cam turns 
a half revolution and has two drops. The arm 126 is 
moved by a spring 127. In FIG. 3 the cam 340 has 
already turned about a quarter turn. 

Referring to FIG. 1, this rock shaft 124 is carried 
in bearings 130 in side plates 132, 134. The arms 120 
are located just inside the plates and are connected at 
their upper ends by screws 136 to the hammer bar 122. 
The hub of the cam follower arm is shown at 126. Re 
verting to FIG. 3, the arm 126 is secured to rock shaft 
124 by means of a pin 137. 

Column Selection 
It has already been mentioned that the entire group of 

print wheels or print cylinder is axially movable to print 
in any desired one of a number of columns, in this case 
twenty columns. Referring to FIG. 9, this axial move 
ment is obtained by means of the same cable 70 as was 
previously referred to. It will be recalled that the cable 
passes around guide pulleys 78, 80, 82 and 84 to selector 
pulley 86 and thence to an integrator drum 94. Another 
cable 140 is connected to drum 94 and is trained about 
a movable selector pulley 142, and thence over guide 
pulleys 144 and 46 to another movable selector pulley 
148, and thence to a fixed point 150. Selector pulley 142 
is carried at the end of a cam follower arm 152, and 
selector pulley 148 is carried at the end of a cam follower 
arm 154. These are like the arms 58 and 88 previously 
referred to, and are similarly pivoted on the rod 60, and 
are similarly moved by multiple position cams (not shown 
in FIG. 9) on the master cam shaft 128. 

In the present case one cam has four dwell positions 
which move the cable 140 a substantial amount covering 
four main areas or groups of columns comprising five 
columns in each area or group. The other cam is a five 
position cam which shortens or lengthens the cable 140 
in small increments corresponding to the spacing of the 
columns in any of the four areas. By appropriate con 
binations of campositions, the cable 140 may be changed 
to locate the printing point at any desired column. For 
this purpose it may be assumed that cables 140 and 70 
are simply connected end to end, as though the integra 
tor drum 94 were a mere direction changing pulley, and 
as so far described it might be a pulley and the cables 
might be one cable. - 

However, the integrator drum 94 is used in order to 
separate the axial movement of the print wheel into its 
two components, one component being for character se 
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6 
lection is convenient because it is also necessary to move 
the print hammer for column selection, but the hammer 
must not move in response to character selection. 

In FIG. 9 the hammer 100 is secured to a cable 160, 
one end of which passes around pulley 167 and is con 
nected to a spring drum 62, here more simply sym 
bolized by. a pull spring 164. FIG. 10 also shows pulley 
367, cable 169, and a part of spring drum 162. These 
are also shown at the left of FIG. 5. Reverting to FIG. 
9, the other end of cable 60 passes around pulleys 166, 
i58 and 178 to the integrator drum 94. The direction 
in which it is connected is the same as the direction of 
cable 146, so that both cables move the same amount 
in the same direction. Thus, the bodily movement of 
the print cylinder is accompanied by an equal movement 
of the hammer, and the amount of this movement is 
determined by the integrator drum 94, which in turn is 
determined by the column selection pulleys 142 and 148. 
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In addition, the cable 79 has a further movement which 
the cable 166 does not have, namely, the movement im 
parted by the character selection pulley 86, which in 
effect will cause the type wheels to slide one way or the 
other relative to the hammer for selection of the ap 
propriate type wheel which is to be used. 
One more advantage of the present arrangement is that 

the length of single increments of movement for charac 
ter-selection is independent of and may differ substan 
tially from the length of single increments of movement 
for column selection. This is important so that the 
characters may be printed closely together, that is, the 
columns may be nearly as narrow as the characters, even 
though the print wheels require a greater spacing because 
of the room needed for the carrier arms and the gears 
carried thereby. In the particular case here shown the 
print wheels are at a spacing of one-quarter inch, and 
the character selecting increments are therefore 0.25', 
but the characters have a width of only 0.125', and are 
printed at a spacing of 0.15', which is substantially less 
than the type wheel spacing of 0.25'. 

Referring now to FIGS. 24 and 25, the type hammer 
100 is formed on a somewhat larger body i72 which is 
slidable on the hammer bar 122 previously referred to. 
The body 172 has depending ears 174 to which the cable 
160 is connected through a generally upright pivoted 
link 176. Link 176 has cable 160 clamped thereto by 
means of a clamp 178 and screw 179. It will be evident 
that link 176 accommodates the forward movement of 
the hammer without pulling the cable forward. Instead 
the cable is given only a slight twist on its own axis. 

Clutch-Cann-Distributor Combination 
As so far described, the apparatus requires four mul 

tiple position cams, one for rotary character selection, 
another for axial character selection, and two for column 
selection. The first two cams are six-position cams in 
the present printer, and referring to FIG. 23, the cam 
188 has six equally spaced dwell positions indicated at 
182, 184, 186, 188, 190 and 192. Each dwell position 
has a uniform radius, and between the dwell positions the 
cam rises from smaller to larger radius, with a sharp 
drop between positions 192 and 182. A cam of this 
type may be used for both rotary and axial character 
selection. 
The column selection employs a four-position cam 

and a five-position can to handle twenty columns. The 
four-position cam 200 is shown in FIG. 21, it having four 
dwell positions each of uniform radius at 202, 204, 206 
and 208. The cam rises from smaller to larger radius 
between the dwell positions, and then drops between 
positions 208 and 202. The difference in radius is sub 
stantial because the change here sought is the major 
change from one area or group of columns to another. 
The five-position cam 210 is shown in FIG. 22, it 

having five dwell positions each of uniform radius at 
212, 214, 216, 218 and 220. The can rises between 
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dwell positions, and drops between positions 228 and 22. 
The rise here is small, compared to cam 200, because 
the change is for one column spacing. 
The cams are associated with clutches mounted on a 

continuously rotating drive shaft. The clutch and drive 
shaft arrangement may be like that described in greater 
detail in my prior U.S. application Serial No. 637,184, 
filed January 30, 1957, now Patent No. 2,965,204, granted 
December 20, 1960, and entitled “Multiple Clutch.” 
FIGS. 6, 7 and 8 here are inverted for easier understand 
ing, and for closer relation to said prior application. 
The continuously rotating drive shaft is shown at 128. 
Each clutch comprises a cage disc 222 (FIG. 8) held be 
tween housing discs 224 and 226. Referring to FIG. 7, 
the cage 222 has notches 228 which locate rollers 239 
(in this case four) in spaced relation around the shaft 
i28. These rollers are longer than the thickness of the 
cage disc so that the rollers extend also through the 
housing disc at each side of the cage disc. 

Referring now to FIG. 6, the housing disc 226 has 
sloping cam or wedge surfaces 232 which cooperate with 
the rollers 230. The opposite housing disc (226 in FIG. 
8) has similar wedge surfaces. Counter-clockwise ro 
tation of shaft 128 will wedge the rollers and cause corre 
sponding rotation of the housing discs 224 and 226, which 
are the driven parts of the clutch. These housing discs 
are fixedly connected to one another by means of four 
rivets 234. These have tubular spacers between the two 
housing discs, and the spacers are slightly longer than 
the thickness of the cage disc, so that the cage disc can 
turn relative to the housing discs. 

Reverting now to FIG. 7, the rivets 234 with their 
tubular spacers 236 pass through slots 238 and 249 in 
the cage disc. Compression springs 242 are inserted in 
slots 240 and they urge the cage disc in counter-clockwise 
or Wedging direction relative to the housing disc, so that 
the springs 242 further ensure the normal tendency of the 
clutch to engage. 

However, the cage disc 222 has a series of stop teeth 
244 which may be engaged by a stop finger 246 pivoted at 
248. In the present case the stop finger is hook shaped 
and acts in tension, but it may be disposed in opposite 
direction and act in compression. The stop finger is urged 
into engagement with the stop teeth by means of a pull 
spring 250 connected at 252. Referring to FIG. 6, the 
other end of spring 250 is connected to a stationary hook 
254. The spring action may be adjustably stopped by 
means of an adjustable stop screw 256, running parallel 
to and alongside the spring, or behind the spring as viewed 
in FIG. 6. The adjustment of screw 256 may be locked 
by means of a lock nut 258. 
The stop finger is pulled away from the stop tooth by 

means of a magnet 260 having poles 262 adjacent an 
armature 264 movable with the stop finger. The mag 
net core is U-shaped and is built up of U-shaped lamina 
tions which are perpendicular to the drawing. When the 
magnet is energized the clutch is engaged, and when the 
magnet is de-energized the clutch is disengaged. With six 
stop teeth as here shown, the clutch may be stopped in 
any of six positions. There are two such clutches. A 
third clutch has five stop teeth, and a fourth has four stop 
teeth. A fifth clutch which operates the print hammer 
may have any desired number of teeth depending on the 
particular cam used, and in the present case it has two 
stop teeth because the cam (340 in FIG. 3) has two lobes. 
The magnet 269 is carried on a spacer 261 mounted on 

a support bar 263 having a stepped cross section. The 
stop screw 256 is threaded through the lowest step, and 
spring 250 passes through a hole in that step. The spring 
support 254 is secured to an intermediate step. The same 
bar 263 carries all of the magnets, screws, and springs. 
One of the two housing discs may be provided with 

back stop teeth, and in FIG. 6 the housing dirc 226 has 
back stop teeth 266 which face in a direction opposite to 
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by a back stop dog 268 pivoted on the same rod 60 which 
also carries the cam follower pulley arms, in this case the 
arm 58. (its cam is not shown.) The back stop dog 
268 is normally urged into engagement by means of a 
pull spring 270 connected to angle lever arm 272 formed 
integrally with the back stop dog 268. The other end of 
spring 270 is connected at 274 to a screw 276. The back 
Stop arrangement is not essential but is convenient in 
order to avoid possible clutch chatter. For this purpose 
the position of the dog is preferably accurately adjustable, 
and in the present case the dog is split at 278 and clamped 
by a screw 280 around a bushing which is eccentrically 
related to the rod 60, so that by changing the angular 
position of the eccentric, the position of the dog may be 
adjusted. 

Reverting now to FIG. 8, one of the cams, in this case 
the six-position cam 89, is secured to the housing discs 
224 and 226. This is preferably done by some or all of 
the same rivets 234 that were previously referred to. 
In the present case a spacer disc 282 is interposed be 
tween housing disc 226 and cam 480 in order to afford 
more clearance for the can follower pulley arm previously 
referred to. The general configuration of this arm is 
shown in FIG. 6, it having a cam follower roller 284 in 
addition to the movable pulley 56 for cable 50. A sheet 
metal guard 286 may be positioned around a part of the 
pulley to help confine the cable 56. 

Referring to FIG. 4, the pulley arm 58 comprises spaced 
sides 288 and 290 welded or otherwise secured to a hub 
292 which is received on the rod 66. The cam follower 
roller 284 and the pulley 56 are rotatable between the 
sides 288 and 290. The cam follower pulley arms have 
Substantially the same construction for each of the other 
three cams, although there may be slight changes in con 
figuration where the cam shape is quite different. It is 
because of the two-sided construction of the cam fol 
lower arm that it is preferred to space the cam 180 (FIG. 
8) by means of the spacer disc 282, so that the sides of 
the cam follower arm can straddle the cam somewhat. 

The stop position of the clutch and cam is here con 
trolled by means of an electrical distributor, the rotor of 
which is also secured to the clutch and cam. In FIG. 8 
the rotor is shown at 292, and turns relative to a stator 
2.94. The latter rests on and floats with the master cam 
shaft 128, but it does no rotate. For this purpose the 
insulation body 294 of the stator is cemented at 296 
to the flange 298 of a bushing 300 made of appropriate 
Wear-resisting material. Referring to FIGS. 6 and 7, the 
Stator 294 has an outwardly projecting part 302 which 
acts as a terminal board for electrical connections to the 
segments of the stator, and it also has a radially project 
ing arm. 304, the bifurcated end of which fits around the 
rod 60, thereby preventing rotation of the stator without, 
however, unduly restraining it against floating freely on 
the cam shaft 28. 
The stators have four, five or six segments, depend 

ing on whether the clutch is a four, five or six-position 
clutch. In FIGS. 6 and 7 there are six segments, and 
therefore seven terminals, the seventh being for the slip 
ring or common connection. The stator with four seg 
ments is shown in FIG. 3A. The segments are deposited 
on the insulation body 306 by means of printed cir 
cuitry techniques, and there is some printing on both sides 
of the stator. 
the back of the stator, which has printed thereon only 
the connections 308, 310 and 312. The four segments . 
are printed on the opposite face of the stator and are 
shown in dotted lines at 34, 316, 38 and 320. The 
terminal connection to segment 314 is on the same side 
of the stator and is shown at 322. Similarly, the termi 
nal connection for the segment 320 is shown at 324. 
These connections require no crossover. However, the 
connections 308 and 312 leading to segments 38 and 
326 would cross the other segments and it is therefore 

the stop teeth 244. The back stop teeth are acted on 75 convenient to print them on the reverse side of the 

FIG. 3A shows what might be termed 
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stator. There are more such connections for the six-posi 
tion stator, as will be seen in FIGS. 6 and 7. Only the 
adjacent two segments are connected on the same side 
as the segments. 

For a common connection to the rotor a slip ring 
326 (FIG. 3A) is provided, and the connection 310 
leads to the slip ring 326. 
The cooperating rotor is shown in FIG. 3B, and it 

comprises a resilient metal wiper secured to the insulation 
disc 292 previously referred to. The wiper may consist 
of a single piece of sheet metal stamped to provide an 
inner wiper 328 which engages the slip ring 326 (FIG. 
3A) and an outer wiper 330 (FIG. 3B) which engages 
the segments. The metal wiper is secured to the insula 
tion disc 292 by means of diametrically placed rivets at 
332. At its center the disc 292 may be fitted with a 
hardened bushing 334 to reduce wear against the con 
tinuously rotating clutch shaft 128. This bushing is 
shown in FIG. 8, which also shows the offset of the 
wipers 328 and 330 to resiliently engage the stator 294. 
The distributor rotor 292 is secured to the housing 

disc 224 (FIG. 8) of the clutch by means of several 
short rivets 235 passing through holes which are out 
of alignment with the long rivets 234 extending through 
the clutch and cam. The rotor first may be assembled 
to the housing disc 224 by rivets 235. Later the clutch 
and cam may be assembled, to facilitate which the rotor 
has holes 237 (FIG. 3B) which are large enough to 
pass the heads of the long rivets (234 in FIG. 8). Other 
methods of assembly may be used, including for ex 
ample, long rivets through the entire assembly. 

It will be understood that the rotor is the same for 
each of the four distributors. The stators are sub 
stantially the same in physical dimension and construc 
tion, but the stator for the five-position clutch has five 
segments instead of four, with six terminals instead of 
five, while the stator for the six-position clutch has six 
segments and seven terminals. In each case the extra 
terminal is for the slip ring which connects the circuit to 
the rotor. 

In FIG. 8 the complete distributor-clutch-cam assem 
bly is held against axial movement on the cam shaft 
128 by means of snap rings 336 received in grooves 
338. The use of snap rings in this fashion makes it 
possible to dispose the distributor-clutch-cam assem 
blies in immediate end to end relation, where necessary. 
The print hammer cam is shown in FIG. 3, it having 

two main lobes 340. This cam is secured directly to a 
clutch having cage and housing discs all as previously 
described, except that the cage disc has only two stop 
teeth 180° apart. The clutch is released by a magnet 
as previously described, but there is no distributor. In 
stead the clutch, after being engaged by a pulse from 
the computer circuitry, is invariably disengaged after a 
half revolution, therefore no distributor is needed. Dur 
ing the half revolution the print hammer operates to 
print a previously selected character. For this purpose 
the cam cooperates with the cam follower 26. The 
latter is pulled upward by means of a pull Spring 127. 
The shaft 28 turns in clockwise direction and after the 
cam has turned about a quarter turn, the abrupt cam 
drop is reached and the cam follower is pulled upward 
by the spring 127 at which time the hammer is moved 
forward from the solid line position 100 to the broken 
line position 100'. This takes place regardless of the 
sideward location of the hammer along the hammer bar 
122. 

Can Shaft Assembly 
The manner in which the various clutch-cam-distrib 

utor assemblies are put on a single cam shaft is shown 
in FIG. 5. The main clutch drive shaft is shown 
at 128, and is carried at one end in a bearing in end plate 
134. The other end is carried in a bearing in end plate 
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plate, where it is split at 138 to receive a driving shaft 
belted to the driving motor as is indicated in FIG. 2. 
The projecting end carries a gear 354 driving a gear 356 
for ribbon feed. 
The clutch for the print hammer comprises cage disc 

360 (FiG. 5) between housing discs 362. The print 
cam 340 is secured to the clutch with a spacer 364 there 
between. The clutch is controlled by a stop finger 366 
which is like the stop finger 246 in FIGS. 6 and 7 and 
which is similarly pivoted on rod 248. This extends all 
the way between the end plates, and serves to pivot all 
five clutch stop fingers for the five clutches. The stop 
finger is normally engaged by means of a pull spring 368 
(like spring 250 in FIG. 6), and is released to engage 
the clutch by means of an electromagnet (like magnet 
269 in FIG. 6). The adjustable stop screw is shown at 
379 (like screw 256 in FIG. 6). 

In FIG. 5 the clutch at the left is a six-position clutch 
driving the six-position cam 62 for rotary character Se 
lection. The next clutch 360, 362 is the aforesaid two 
position clutch driving the two-position can 340 to 
operate the print hammer. The next clutch is a six-posi 
tion clutch driving a six-position cam 90 for axial char 
acter selection. The next clutch is a five-position clutch 
driving a five-position cam 216 for column. Selection 
within one of four areas. The final or righthand clutch 
is a four-position clutch driving a four-position can 
200 for major column selection by area or groups of 
columns. 

All clutches except the print hammer clutch have 
rotors and distributors, and the harness 400 (part of which 
is broken away to expose shaft coupling 138) carries 
conductors leading as shown to the terminals of the dif 
ferent distributors. 

I have made this unit with five instead of six character 
wheels, thus providing thirty instead of thirty-six char 
acters. In such case the essential change is the use of 
a five-position clutch and a five-position cam at cam 98 
for axial character selection. There then are six and 
five-position clutches for character selection, and five 
and four-position clutches for column selection. Such 
a machine is capable of somewhat higher printing Speed. 

The Ink Band 

Referring to FIG. 20, which is looking toward the back 
with the printer inverted, the type is inked by means of 
a broad band B of a suitable fabric, typically nylon. 
This passes around four rollers at the four corners of 
the printer and in FIG. 20 the rollers are shown at 48, 
4:2, 436 and 418. Three of these rollers are mere 
direction changing rollers, while the fourth roller 413 
acts also as a drive roller to shift the position of the ink 
band. For this purpose the roller 418 is preferably of 
larger diameter and is preferably knurled at two spaced 
parts 428 which correspond to the edges or hems 422 
of the band. These hems 422 preferably enclose elastic 
material so that the band tends normally to contract, and 
it is the contracting hems which bear against the knurled 
parts 420. The band width is sufficient to accommodate 
the twenty columns which are to be printed. The roller 
48 is driven by means of a ratchet wheel 424. 
These parts are more clearly shown in FIG. 14 in 

which cam shaft 128 carries a gear 354 meshing with 
gear 356. This carries an eccentric 428 which recipro 
cates a pawl arm 430 carrying a pawl 432. In the 
present case this has a hook and acts as a pull pawl. 
Return motion of the ratchet wheel 424 is prevented by 
means of a check dog 434. 
The rigid spacer posts 440 serve to mount the printer 

on the arm for vertical movement by means of the con 
sole. Reverting to FIG. 2, the printer P is carried by 
arm 10. It is overhung (mounted at one end only) 
by means of the spacer posts 440. When the arm is 
cast with proper shape the posts 440 may be eliminated, 

132. At this end the shaft projects beyond the end 75 the printer being secured directly to the arm. 



3,042,174 
11. 

The ink band and printer are protected by a sheet 
metal housing. This is U-shaped in section and open 
at both ends. It is slid over the ends of the printer, 
toward the console C. The face of the printer at the 
print wheels remains open except for the ink band, 
which is there exposed adjacent the cards 14 to be 
printed. 

Electrical Circuitry and Operation 
The circuit diagram of the print head is shown in 

FIG. 15. The clutch release magnet for the print 
hammer is shown at 370. The clutch magnet for a six 
position clutch is shown at 260, its distributor stator being 
shown at 372. Similarly the clutch magnet 374 controls 
the second six-position clutch, the distributor of which 
is shown at 376. The clutch magnet 378 controls a 
five-position clutch with a five segment distributor 389. 
The clutch magnet 382 controls a four-position clutch 
with a four segment distributor 306, the rotor of which 
is indicated at 292, the latter two having been shown in 
greater detail in FGS. 3A and 3B. 

In the present circuitry, current is supplied to all of 
the segments but one, and when the segments are alive 
the associated magnet is energized and the clutch turns. 
However, on reaching a dead segment, the associated 
magnet is de-energized and the clutch is stopped. In this 
way, the cam may be stopped in any one of its positions 
depending on which segment is kept dead while the 
others are kept alive. In the event of an open circuit, 
the cam will no longer turn. This description applies to 
all four distributors, for in each case all segments are 
alive but one, as signalled from the computer. 
As so far described, the operation is as though the 

magnet were directly in series with the distributor which 
is picking up current from the slip ring, and such a 
circuit might be employed. However, in the present case 
it is preferred to energize the magnets from an inde 
pendent power supply, and the magnets are therefore 
energized from the console by means of relays in the 
console circuitry, the said relays being controlled by 
the distributor segments. 
FGS. 5, 14 and 20 show the heavy harness or multiple 

wire cable 499 which extends in a deep slack loop be 
tween the printer and the console circuitry of the com 
puter. In the present case this harness has thirty-one 
conductors, and in FIG. 15 there are thirty-one terminals 
corresponding to the thirty-one conductors. The ter 
minals , 11, 18, 25 and 29 control the magnets, with 
their common return at 36. The terminals 2-5 lead to 
the four-segment distributor; the terminals 6-10 lead to 
the five-segment distributor; the terminals 2-7 lead to 
one of the six-segment distributors; and the terminals 
19-24 lead to the other six-segment distributor. The ter 
minal 35 is a common return for the rotors of all four 
distributors. 

This leaves only the terminals 26-28. Terminals 26 
and 27 lead to a contact 402 which signals when the 
print hammer has operated. This information is wanted 
back at the computer because the present printer does not 
print at a uniform or clock rate. The printing of one 
character may take longer than the printing of another, 
as when the positioning of one stacked block or one 
character is far and requires more time. The informa 
tion for the next character is not sent out from the com 
puter until the previous character has been printed, and 
the contact 492 is operated by the print movement of 
the hammer in order to indicate to the computer that the 
previous character has been printed. The switch for this 
purpose is shown at 462 in FIGS. 5 and 14. It is a 
microswitch, the pin of which is moved by a blade 44 
Secured at its upper end and movable at its lower end. 
This is operated by a generally upright arm 406, the 
lower end of which is secured to one end of the hammer 
shaft 24. In its normal or rest position the arm. 466 
bears against the switch. Each time the print hammer 
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2 
operates, the switch is actuated by movement of arm 
406 away from the Switch. 

It may be mentioned that this circuitry with its multiple 
wire harness makes it possible for all of the clutches to 
operate simultaneously rather than sequentially. The 
printer is thus a so-called "PIP' printer, that is, a "parallel 
input printer.” 
To better explain the electrical operation in more com 

plete fashion, attention is directed to FIG. 16. This shows 
how the printer may be actuated in response to a perfo 
rated tape, and for the present purpose an eleven-level 
code is used, that is, the tape has eleven lines of perfora 
ions. A fragment of the tape is shown at 450, and it 
passes over a metal bottom plate 452, and beneath eleven 
contacts or sensing elements generally designated by ar 
rows 454. These are adapted to pass through the perfo 
rations 456 and to make contact with the bottom plate 
452. The contacts supply current from a suitable source, 
here indicated schematically by battery 458, to eleven 
circuits controlling eleven relays. The four-position dis 
tributor 306 requires only two double contact relays 461 
and 462 to establish four combinations of relay position. 
The five-position distributor 380 requires more than this, 
and consequently i provide three double contact Telays 
463,464, and 465. These three relays could provide eight 
positions for an eight-contact distributor, and thus there 
are three excess possible combinations which are not 
made use of. 

Similarly the three double contact relays 466, 467 and 
468 take care of the six-position distributor 376, with 
two combinations in excess and unused. Also the Six 
position distributor 372 is taken care of by three relays 
469, 470 and 471, again with two combinations in excess. 
Altogether there are eleven relays, 461 through 471, for 
the complete circuitry. 
The diagram also shows the clutches with four, five 

and six stop teeth respectively, and their stop pawls each 
releasable by energization of a magnet, the magnets be 
ing marked 382, 378, 374 and 260 respectively (the 
numbers corresponding to those used in FIG. 15). FIG. 
16 also shows the two-position clutch 350, the stop dog 
of which is released by magnet 370. The cams associated 
with these clutches differ, but for simplicity a uniform 
single lobe has been shown (e.g. 472) at all of the clutches 
to merely symbolize the presence of an appropriate cam. 

Referring to distributor 306 as the simplest example, 
with the relays 46 and 462 in the positions shown, cur 
rent is Supplied starting at battery 474 through relay coil 
476 and conductor 478 and clutch magnet 382 to relay 
contact 480. In its left position this supplies current 
through conductor 482 to distributor segment 484. It 
also supplies current through conductor 486 to distributor 
segment 488. . 

Current also runs from clutch magnet 382 to the other 
relay contact 490 which is in its right position and thus 
supplies current through conductor 486 to distributor seg 
ment 488 (redundantly) and supplies current through con 
ductor 492 to distributor segment 494. 

it will thus be seen that three of the four segments are 
energized, while the fourth segment 496 has no connection 
and is de-energized or dead. The clutch turns until the 
distributor rotor reaches segment 496, whereupon the 
local clutch magnet 382 is de-energized; the clutch dog 
moves in; and the clutch cam distributor combination is 
stopped with the cam in its desired position. 

If now we suppose relay 46 to be de-energized by the 
perforated tape so that contact 490 is in its left position, 
then current will be supplied through conductor 498 to the 
previously dead segment 496, but current no longer will 
be supplied to the previously live segment 494. Thus, all 
Segments will be energized except segment 494, and the 
clutch cam and distributor combination will be stopped 
in that position if the tape de-energizes both relays 461 
and 462. 

Similar reasoning will apply to the remaining positions 



3,042,174 
3. 

of distributor 396, and the circuitry similarly may be 
traced for the other distributors. However, in tracing the 
wiring for the other distributors some apparent possibili 
ties of full energization may be found but these correspond 
to the excess combinations previously referred to, which 
arise from the fact that three double contact relays make 
eight combinations possible, which is greater than the 
number of distributer segments here used. They are un 
used combinations. The coinbinations that are used have 
one dead segment each. 
The various distributors and clutches function in parai 

lel and therefore operate simultaneously. So iong as any 
clutch is still turning, the relay 475 remains energized, 
and the clutch magnet 370 of the print cam 348 is de 
energized. However, the instant all clutches cone to a 
stop, which means that the selected character is ready to 
be printed in the selected column, the relay 475 is de 
energized because all distributors are on a dead segment. 
Clatch magnet 370 then is energized, thus releasing the 
print clutch, and causing operation of the print hammer 
to print the selected character. 
When the tape moves to the next line of perforations, 

another character is selected, positioned, and printed, and 
So on. For purpose of the present circuitry it is assumed 
that the tape is moved step by step, with each step cor 
responding to the printing of another character. Inter 
locking means such as the contact 432 shown in F.G. 14 
may be provided to cause the next step or feed of the 
tape after each printing operation. 

In FIG. 16 the connections or "matrix” between the 
double contact relays and their local distributor are shown 
as hollow circles. These represent diodes, and the said 
connections are preferably made through diodes. FIG. 
17 shows one of these circles drawn to larger scale, and 
it will be seen that the horizontal conductor 520 is con 
nected to the vertical conductor 502 through a diode 
594. Thus, the current flow is unidirectional, and this is 
convenient when working with a matrix of connections as 
here shown, because it eliminates concern over possible 
completion of an undesired circuit by reason of current 
flow in reverse direction. 

It is believed that the construction and operation of 
my improved positioning printer, as well as the advan 
tages thereof, will be apparent from the foregoing de 
tailed description. It will be also be apparent that while 
I have shown and described my invention in a preferred 
form, changes may be made in the structure shown with 
out departing from the scope of the invention as sought 
to be defined in the following claims. 

claim: 
1. A printer comprising a print wheel, a carrier arm 

carrying said print wheel, a shaft spaced from the axis 
of the print wheel and carrying said arm to afford move 
ment of the print wheel toward or away from a recording 
medium, a driving gear rotated by said shaft, an idler 
carried by said arm and meshing wtih said gear, and a 
driven gear rotatable with the print wheel and meshing 
with the idler, means for rotating said shaft to select a 
desired character on the print wheel, and means for nov 
ing the free end of the arm toward the recording medium 
when a character is to be printed, said driving and driven 
gears having the same diameter whereby the print wheel 
maintains parallelism to the recording medium as it is 
moved toward or away from said medium. 

2. A printer comprising a print wheel, a flat plate 
like carrier arm carrying said print wheel, a shaft spaced 
from the axis of the print wheel and carrying said arm to 
afford movement of the print wheel toward or away from 
a recording medium, a driving gear splined to said shaft, 
an idler carried by said arm and meshing with said gear, 
and a driven gear rotatable with the print wheel and mesh 
ing with the idler, means for rotating said shaft to select 
a desired character on the print wheel, resilient means for 
retracting the arm, and a print hammer for striking the 
free end of the arm toward the recording medium when 
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4. 
a character is to be printed, said driving and driven gears 
having the same diameter, whereby the print wheel main 
tains parallelism to the recording medium as it is moved 
toward or away from said medium. 

3. A printer comprising a plurality of adjacent print 
wheels, a plurality of carrier arms carrying said print 
wheels, a shaft spaced from the axis of the print wheels, 
and carrying said arms to afford movement of said print 
wheels toward or away from a recording medium, a driv 
ing gear for each wheel splined to said shaft, an idler 
for each wheel carried by its arm and meshing with said 
gear, and a driven gear rotatable with each print wheel 
and meshing with its idler, means for rotating said shaft 
to select a desired character on a print wheel, resilient 
means for retracting the arms, and a print hammer for 
moving one of the arms toward the recording medium 
when a character is to be printed, said driving and driven 
gears having the same diameter whereby the print wheel 
maintains parallelism to the recording medium as it is 
moved toward or away from said medium. 

4. A printer comprising a plurality of adjacent print 
wheels, a plurality of flat plate-like carrier arms carrying 
said print wheels, a shaft spaced from the axis of the 
print wheels and carrying said arms to afford movement 
of said print wheels toward or away from a recording 
medium, a driving gear for each wheel splined to said 
shaft, an idler for each wheel carried by its arm and 
meshing with said gear, and a driven gear rotatable with 
each print wheel and meshing with its idler, means for 
rotating said shaft to select a desired character on a print 
wheel, resilient means for retracting the arms, a print 
hammer for striking the free end of one of the arms to 
ward the recording medium when a character is to be 
printed, said driving and driven gears having the same 
diameter whereby the print wheel maintains parallelism 
to the recording medium as it is moved toward or away 
from said medium, and means to shift the group of wheels 
axially on the shaft relative to the hammer in order to 
select which wheel is to print. 

5. A printer comprising a print wheel, means for caus 
ing rotational selection of a character, and means for 
bodily moving the print wheel axially to print a character 
in any one of a substantial number of columns, said last 
means including a cable, a pulley around which the 
cable is trained in U form, a drive shaft, a multiple radius 
cam connected to said pulley for moving the same in in 
crements, and a multiple position stop clutch between 
said drive shaft and said cam. 

6. A printer comprising a print wheel, means for caus 
ing rotational selection of a character, and means for 
bodily moving the print wheel axially to print a character 
in any one of a substantial number of columns, said last 
means including a cable, a first pulley around which the 
cable is trained in U form, a second pulley around which 
another part of the cable is trained in U form, a drive 
shaft, a cam connected to one of said pulleys for mov 
ing the same, a stop clutch between said drive shaft and 
said cam, another cam connected to the other of said 
pulleys for moving the same a different amount, and a 
stop clutch between said drive shaft and said second cam. 

7. A printer comprising a print wheel, means for caus 
ing rotational selection of a character, and means for 
bodily moving the print wheel axially to print a character 
in any one of a substantial number of columns, said last 
means including a cable, a first pulley around which the 
cable is trained in U form, a second pulley around which 
another part of the cable is trained in U form, a drive 
shaft, a multiple radius cam connected to one of said 
pulleys for moving the same over large increments, a 
multiple position stop clutch between said drive shaft and 
said cam, another multiple radius cam connected to the 
other of said pulleys for moving the same over Small in 
crements, and a multiple position stop clutch between 
said drive shaft and said second cam. 

8. A printer comprising a print cylinder, means for 
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causing rotational selection of a character, a print ham 
mer, means for causing axial selection of a character rela 
tive to the hammer, and means for additionally bodily 
moving the hammer and cylinder axially back and forth 
to print a character in any one of a substantial number 
of columns, said last means including a cable, a pulley 
around which the cable is trained in U form, a drive 
shaft, a multiple radius cam connected to said pulley 
for moving the same in increments, and a multiple posi 
tion stop clutch between said drive shaft and said cam. 

9. A printer comprising a print cylinder, means for 
causing rotational selection of a character, a print ham 
mer, means for causing axial selection of a character rela 
tive to the hammer, and means for additionally bodily 
moving the hammer and cylinder axially back and forth 
to print a character in any one of a substantial number 
of columns, said last means including a cable, a first pulley 
around which the cable is trained in U form, a second 
pulley around which another part of the cable is trained 
in U form, a drive shaft, a cam connected to one of 
said pulleys for moving the same, a stop clutch between 
said drive shaft and said cam, another cam connected to 
the other of said pulleys for moving the same a different 
amount, and a stop clutch between said drive shaft and 
said second cam. 

10. A printer comprising a print cylinder, means for 
causing rotational Selection of a character, a print ham 
mer, means for causing axial selection of a character 
relative to the hammer, and means for additionally bodily 
moving the hammer, and cylinder axially back and forth 
to print a character in any one of a substantial number 
of columns, said last means including a cable, a first 
pulley around which the cable is trained in U form, a 
Second pulley around which another part of the cable is 
trained in U form, a drive shaft, a multiple radius cam 
connected to one of said pulleys for moving the same 
over large increments, a multiple position stop clutch 
between said drive shaft and said cam, another multiple 
radius cam connected to the other of Said pulleys for 
moving the same over Small increments, and a multiple 
position stop clutch between said drive shaft and said 
Second cam. 

11. A printer comprising a print cylinder, means for 
causing rotational selection of a character, a print ham 
mer, a first cable and pulley System for causing axial 
selection of a character relative to the hammer, and means 
for additionally bodily moving the hammer and cylinder 
axially back and forth to print a character in any one 
of a substantial number of columns, said last means in 
cluding a second cable, a pulley around which the cable 
is trained in U form, a drive shaft, a multiple radius cam 
connected to said pulley for moving the same in incre 
ments, a multiple position stop clutch between said drive 
shaft and said cam, an integrating drum, said first cable 
being connected to said drum, said second cable being 
connected to said drum as though end to end, the other 
end of one cable being connected to the cylinder, the other 
end of the other cable being fixed, and a third cable 
connected at one end to the hammer and at its other 
end to the drum. 

12. A printer comprising a print cylinder, means for 
causing rotational Selection of a character, a print ham 
mer, a first cable and pulley System for causing axial 
Selection of a character relative to the hammer, and means 
for additionally bodily moving the hammer and cylinder 
axially back and forth to print a character in any one of 
a substantial number of columns, said last means includ 
ing a second cable, a first pulley around which the cable 
is trained in U form, a second pulley around which an 
other part of the cable is trained in U form, a drive shaft, 
a cam connected to one of said pulleys for moving the 
same, a stop clutch between said drive shaft and said 
cam, another cam connected to the other of said pulleys 
for moving the same a different amount, a stop clutch 
between said drive shaft and said second cam, an integrat 
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ing drum, said first cable being connected to said drum, 
said Second cable being connected to said drum as though 
end to end, the other end of one cable being connected 
to the cylinder, the other end of the other cable being 
fixed, and a third cable connected at one end to the ham 
mer and at its other end to the drum. - 

13. A printer comprising a print cylinder, means for 
causing rotational selection of a character, a print ham 
mer, a first cable and pulley system for causing axial 
Selection of a character relative to the hammer, and means 
for additionally bodily moving the hammer and cylinder 
axially back and forth to print a character in any one 
of a Substantial number of columns, said last means in 
cluding a second cable, a first pulley around which the 
cable is trained in U form, a second pulley around which 
another part of the cable is trained in U form, a drive 
shaft, a multiple radius cam connected to one of said 
pulleys for moving the same over large increments, a 
nultiple position stop clutch between said drive shaft 
and Said cam, another multiple radius cam connected to 
the other of Said pulleys for moving the same over small 
increments, a multiple position stop clutch between said 
drive shaft and said second cam, an integrating drum, said 
first cable being connected to said drum, said second 
cable being connected to said drum as though end to end, 
the other end of one cable being connected to the cylin 
der, the other end of the other cable being fixed, and a 
third cable connected at one end to the hammer and at 
its other end to the drum. 

14. A printer comprising a print wheel, means to move 
the same axially to print a character on a recording 
medium in any desired one of a plurality of columns on 
Said medium, an ink fabric in the form of a wide end 
less band Surrounding the printer mechanism, and rollers 
on Said mechanism to support the band, one of said rollers 
having driving mechanism, whereby the ink band is dis 
posed between the print wheel and the recording medium 
to be printed regardless of the position of the print wheel. 

15. A printer comprising a print wheel, means to move 
the same axially to print a character on a recording 
medium in any desired one of a plurality of columns on 
Said medium, an ink fabric in the form of a wide endless 
band Surrounding the printer mechanism, and rollers on 
said mechanism to support the band, one of said rollers 
having driving mechanism and having projections and 
recesses where it receives the edges of the ink band, the 
said edges being provided with means to better engage 
the projections and recesses of the roller, whereby the 
ink band is disposed between the print wheel and the 
recording medium to be printed regardless of the posi 
tion of the print wheel. 

16. A printer comprising a print wheel, means to move 
the same axially to print a character on a recording 
medium in any desired one of a plurality of columns on 
Siad medium, an ink fabric in the form of a wide endless 
band Surrounding the pirnter mechanism in a direction 
covering the top, front, bottom and back of said mecha 
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nism, and four long rollers extending parallel to the 
recording medium at the corners of said mechanism to 
Support the band, one of said rollers having driving 
mechanism, and said band having a width as wide as the 
plurality of columns to be printed, whereby the ink band 
is disposed between the print wheel and recording medium 
to be printed regardless of the position of the print wheel. 

17. A printer comprising a print wheel, means to move 
the same axially to print a character on a recording 
medium in any desired one of a plurality of columns on 
said medium, an ink fabric in the form of a wide endless 
band surrounding the printer mechanism in a direction 
covering the top, front, bottom and back of said mecha 
nism, and four long rollers extending parallel to the re 
cording medium at the corners of said mechanisms to 
support the band, one of said rollers having driving 
mechanisms and having projections and recesses where it 
receives the edges of the ink band, the said edges being 
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provided with means to better engage the projections 
and recesses of the roller, and said band having a width 
as wide as the plurality of columns to be printed, where 
by the ink band is disposed between the print wheel and 
the recording medium to be printed regardless of the 
position of the print wheel. 

18. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying the 
arms to afford movement of said wheels toward or away 
from a recording medium, gearing between said shaft and 
said wheels to select a character, a print hammer to 
move a carrier arm and its wheel, means for causing axial 
selection of a character relative to the hammer, and 
means for additionally bodily moving the hammer and 
cylinder axially back and forth to print a character in any 
one of a substantial number of columns, said last means 
including a cable, a pulley around which the cable is 
trained in U form, a drive shaft, a multiple radius cam 
connected to said pulley for moving the same in incre 
ments, and a multiple position stop clutch between said 
drive shaft and said cam. 

19. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying 
the arms to afford movement of said wheels, toward or 
away from a recording medium, gearing between said 
shaft and said wheels to select a character, a print hammer 
to move a carrier arm and its wheel, means for causing 
axial selection of a character relative to the hammer, and 
means for additionally bodily moving the hammer and 
cylinder axially back and forth to print a character in 
any one of a substantial number of columns, said last 
means including a cable, first pulley around which the 
cable is trained in U form, a second pulley around which 
another part of the cable is trained in U form, a drive 
shaft, a cam connected to one of said pulleys for moving 
the same, a stop clutch between said drive shaft and said 
cam, another cam connected to the other of said pulleys 
for moving the same a different amount, and a stop clutch 
between said drive shaft and said second cam. 

20. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying 
the arms to afford movement of said wheels toward or 
away from a recording medium, gearing between said 
shaft and said wheels to select a character, a print ham 
mer to move a carrier arm and its wheel, means for caus 
ing axial selection of a character relative to the hammer, 
and means for additionally bodily moving the hammer and 
cylinder axially back and forth to print a character in 
any one of a substantial number of columns, said last 
means including a cable, a first pulley around which the 
cable is trained in U form, a second pulley around which 
another part of the cable is trained in U form, a drive 
shaft, a multiple radius cam connected to one of said 
pulleys for moving the same over large increments, a 
multiple position stop clutch between said drive shaft 
and said cam, another multiple radius cam connected 
to the other of said pulleys for moving the same over 
small increments, and a multiple position stop clutch 
between said drive shaft and said Second cam. 

21. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying the 
arms to afford movement of said wheels toward or away 
from a recording medium, gearing between said shaft and 
said wheels to select a character, a print hammer to move 
a carrier arm and its wheel, a first cable and pulley System 
for causing axial selection of a character relative to the 
hammer, and means for additionally bodily moving the 
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hammer and cylinder axially back and forth to print a 
character in any one of a substantial number of columns, 
said last means including a second cable, a pulley around 
which the cable is trained in U form, a drive shaft, a mul 
tiple radius cam connected to said pulley for moving the 
same in increments, a multiple position stop. clutch be 
tween said drive shaft and said cam, an integrating drum, 
said first cable being connected to said drum, said second 
cable being connected to said drum as though end to end, 
the other end of one cable being connected to the cylinder, 
the other end of the other cable being fixed, and a third 
cable connected at one end to the hammer and at its other 
end to the drum. 

22. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying the 
arms to afford movement of said wheels toward or away 
from a recording medium, gearing between said shaft and 
said wheels to select a character, a print hammer to move 
a carrier arm and its wheel, a first cable and pulley system 
for causing axial selection of a character relative to the 
hammer, and means for additionally bodily moving the 
hammer and cylinder axially back and forth to print a 
character in any one of a substantial number of columns, 
said last means including a second cable, a first pulley 
around which the cable is trained in U form, a second 
pulley around which another part of the cable is trained in 
U form, a drive shaft, a can connected to one of said 
pulleys for moving the same, a stop clutch between said 
drive shaft and said cam, another cam connected to the 
other of said pulleys for moving the same a different 
amount, a stop clutch between said drive shaft and said 
Second can, an integrating drum, said first cable being 
connected to said drum, said second cable being connected 
to said drum as though end to end, the other end of one 
cable being connected to the cylinder, the other end of the 
other cable being fixed, and a third cable connected at one 
end to the hammer and at its other end to the drum. 

23. A printer comprising a print cylinder, said cylinder 
being made up of a plurality of adjacent print wheels, a 
plurality of carrier arms carrying said wheels, a splined 
shaft spaced from the axis of the wheels and carrying the 
arms to afford movement of said wheels toward or away. 
from a recording medium, gearing between said shaft 
and Said wheels to select a character, a print hammer to 
move a carrier arm and its wheel, a first cable and pulley 
System for causing axial selection of a character relative 
to the hammer, and means for additionally bodily moving 
the hammer and cylinder axially back and forth to print 
a character in any one of a substantial number of col 
lumns, said last means including a second cable, a first 
pulley around which the cable is trained in U form, a sec 
ond pulley around which another part of the cable is 
trained in U form, a drive shaft, a multiple radius cam 
connected to one of said pulleys for moving the same over 
large increments, a multiple position stop clutch between 
Said drive shaft and said cam, another multiple radius 
can connected to the other of said pulleys for moving 
the same over small increments, a multiple position stop 
clutch between said drive shaft and said second cam, an 
integrating drum, said first cable being connected to said 
drum, Said second cable being connected to said drum as 
though end to end, the other end of one cable being con 
nected to the cylinder, the other end of the other cable 
being fixed, and a third cable connected at one end to the 
hammer and at its other end to the drum. 

24. A printer comprising a plurality of adjacent print 
wheels making up a cylinder, means for causing rotational 
selection of a character, a print hammer for moving one 
print wheel forward to print, means for causing axial se 
lection of a character relative to the hammer, and means 
for additionally bodily moving the hammer and cylinder 
axially back and forth to print a character in any one of 
a substantial number of columns, said means for causing 
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axial selection operating to move the cylinder in increments 
corresponding to the axial spacing between wheels, and 
said means for bodily moving the hammer and cylinder 
operating to move the same in smaller increments corre 
sponding to the desired spacing between characters, 
whereby characters may be printed at closer spacing than 
that of the wheels. 

25. A printer as defined in claim 18 in which said means 
for causing axial selection operates to move the cylinder 
in increments corresponding to the axial spacing between 
wheels, and said means for bodily moving the hammer 
and cylinder operates to move the same in Smaller incre 
ments corresponding to the desired spacing between char 
acters, whereby the characters may be printed at closer 
spacing than that of the wheels. 

26. A printer as defined in claim 19 in which said 
means for causing axial selection operates to move the 
cylinder in increments corresponding to the axial Spac 
ing between wheels, and said means for bodily moving 
the hammer and cylinder operates to move the Sarne in 
smaller increments corresponding to the desired Spacing 
between characters, whereby the characters may be printed 
at closer spacing than that of the wheels. 

27. A printer as defined in claim 20 in which said means 
for causing axial selection operates to move the cylinder 
in increments corresponding to the axial spacing between 
wheels, and said means for bodily moving the hammer 
and cylinder operates to move the same in Smaller incre 
ments corresponding to the desired spacing between char 
acters, whereby the characters may be printed at closer 
spacing than that of the wheels. 

28. A printer comprising a plurality of adjacent print 
wheels, a plurality of flat plate-like carrier arms carrying 
said print wheels, a shaft spaced from the axis of the 
print wheels and carrying said arms to afford movement 
of said print wheels toward or away from a recording 
medium, a driving gear for each wheel splined to said 
shaft, and a driven gear rotatable with each print wheel, 
means for rotating said shaft to select a desired character 
on a print wheel, resilient means for retracting the arms, 
a print hammer for striking the free end of one of the 
arms toward the recording medium when a character is 
to be printed, and means to shift the group of wheels 
axially on the shaft relative to the hammer in order to 
select which wheel is to print. 

29. A printer comprising a print body, and means for 
causing selection of a character, said means including a 
cable operatively connected to the print body to move 
the same, a pulley around which the cable is trained in 
U-form, a main drive shaft, a multiple radius cam com 
nected to said pulley for moving the same in at least three 
increments, and a multiple position stop clutch between 
said drive shaft and said cam to select any desired one of 
the multiple increments. 

30. A printer comprising a print wheel, and means for 
causing rotational selection of a character, said means 
including a cable operatively connected to the print wheel 
to rotate the same, a pulley around which the cable is 
trained in U-form, a main drive shaft, a multiple radius 
cam connected to said pulley for moving the same in at 
least three increments, and a multiple position stop 
clutch between said drive shaft and said cam to select any 
desired one of the multiple increments. 

31. A printer comprising a print cylinder, and means 
for causing rotational and axial selection of a character, 
said means including a first cable operatively connected 
to the print cylinder to rotate the same, a first pulley 
around which the cable is trained in U-form, a main drive 
shaft, a multiple radius cam connected to said pulley for 
moving the same in at least three increments, a multiple 
position stop clutch between said drive shaft and said 
cam to select any desired one of the multiple increments, 
a second cable operatively connected to said print cylin 
der to move the same axially, a pulley around which the 
Second cable is trained in U-form, a second multiple 

O 

15 

20 

25 

30 

35 

40 

5 5 

60 

65 

70 

75 

3.0 
radius cam connected to said pulley for moving the same 
in at least three increments, and a second multiple posi 
tion stop clutch between said main drive shaft and said 
second cam to select any desired one of the multiple in 
CrementS. 

32. A printer comprising a print body, and means for 
moving the print body, said means including a cable op 
eratively connected to the print body, a first pulley around 
which the cable is trained in U-form, a second pulley 
around which another part of the cable is trained in U 
form, a main drive shaft, a multiple radius can con 
nected to one of said pulleys for moving the same over 
at least three increments, a multiple position stop clutch 
between said drive shaft and said cam to select any de 
sired one of said multiple increments, another multiple 
radius cam connected to the other of said pulleys for 
moving the same over at least three increments, and a 
multiple position stop clutch between said drive shaft and 
said second cam to select any desired one of said multi 
ple increments. 

33. A printer comprising a print body, and means for 
moving the print body, said means including a cable op 
eratively connected to the print body, a first pulley around 
which the cable is trained in U form, a second pulley 
around which another part of the cable is trained in U 
form, a main drive shaft, a multiple radius cam con 
nected to one of said pulleys for moving the same over 
at least three large increments, a multiple position stop 
clutch between said drive shaft and said cam to select 
any desired one of said multiple large increments, anoth 
er multiple radius cam connected to the other of said 
pulleys for moving the same over at least three Small in 
crements, and a multiple position stop clutch between 
said drive shaft and said second cam to select any desired 
one of said multiple small increments. 

34. A printer as defined in claim 5 in which the clutch 
and cam have associated therewith an electrical distribu 
tor with a stationary part and a rotatable part, the rotat 
able part of said distributor being secured to said cam for 
rotation therewith, and electrical circuitry including said 
distributor for controlling said clutch. 

35. A printer as defined in claim 6 in which each clutch 
and cam has associated therewith an electrical distributor 
with a stationary part and a rotatable part, the rotatable 
part of each distributor being secured to its respective 
cam for rotation therewith, and electrical circuitry in 
cluding said distributors for controlling said clutches. 

36. A printer as defined in claim 29 in which the clutch 
and cam have associated therewith an electrical distribu 
tor with a stationary part and a rotatable part, the rotat 
able part of said distributor being secured to said cam for 
Totation therewith, and electrical circuitry including said 
distributor for controlling said clutch. 

37. A printer as defined in claim 31 in which each 
clutch and cam have associated therewith an electrical 
distributor with a stationary part and a rotatable part, 
the rotatable part of each distributor being secured to 
its respective cam for rotation therewith, and electrical 
circuitry including said distributors for controlling said 
clutches. 

38. A printer as defined in claim 32 in which each 
clutch and cam has associated therewith an electrical 
distributor with a stationary part and a rotatable part, the 
rotatable part of each distributor being secured to its re 
spective cam for rotation therewith, and electrical circuitry 
including said distributors for controlling said clutches. 
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