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9 Claims. (Cl. 101-96) 

This invention relates to printing mechanism, and has 
more particular reference to a printing mechanism utiliz 
ing a type carrier which is differentially controlled for 
Selecting the character to be printed. The mechanism 
is particularly adaptable for business machines of all 
types, including card or tape-controlled tabulators, inter 
preters, Teletype machines, and the like. 
One object of the invention is to enable improved print 

ing of data by a differentially controlled printing mem 
ber. 
Another object is to enable printing of data by a dif 

ferentially controlled type carrier at high speeds. 
A further object is to provide improved means for 

stopping a rotary type carrier in differential printing 
positions. 
A still further object is to provide improved means 

for controlling the operation of a differential type carrier. 
In many forms of known business machines, type car 

riers heretofore assumed the form of a wheel or rack 
differentially settable according to the character to be 
printed. Normal printing operation required time inter 
vals for the releasing movement of the type carrier from 
a normal position to a selected character position, the 
holding of the type carrier in the selected position while 
the printing imprint is effected, and the restoring move 
ment of the type carrier to normal position prior to an 
other printing operation. For this reason, a considerable 
portion of the over all time required to perform a print 
ing operation was devoted to motion of the type carrier 
to arrive at the selected position and to restore to nor 
mal position. Accordingly, such time interval neces 
sitated limitation of the maximum speed at which the 
machine could be operated. Also, any increase in capac 
ity of the type carrier necessitated still lower machine 
speeds due to the greater time interval required for the 
type carrier in traversing increased distances during selec 
tion and restoration movement. 
Mechanism according to the invention herein disclosed 

utilizes a type carrier which is a part of a constantly ro 
tating gear train. Selection of a desired character is 
accomplished without stopping the motion of the gear 
train, and the type carrier is halted only during the very 
brief interval of a printing stroke thereof. In this man 
ner, the factors tending to lengthen the time interval re 
quired for each printing operation are greatly reduced, 
thus making it possible to achieve much higher printing 
speeds than heretofore attainable, and to provide a large 
increase in capacity of the type carrier. 

Other objects and structural details of the invention 
will be apparent from the following description when 
read in connection with the accompanying drawing, 
wherein: 

Fig. 1 is a view in rear elevation of the mechanism; 
Fig. 2 is a view in side elevation taken from the left 

hand side of the machine; 
Fig. 3 is a sectional view taken along the lines 3-3 

of Fig. 1; 

10 

20 

25 

3 5 

40 

45 

50 

55 

60 

65 

70 

2 
Fig. 4 is a sectional view of a portion of the drive 

mechanism taken along lines 4-4 of Fig. 2; 
Fig. 5 is a sectional view of another portion of the 

drive mechanism taken along lines 5-5 of Fig. 2; 
Fig. 6 is a sectional detail view showing the type wheel 

and associated driving gear at the completion of a print 
ing stroke; 

Fig. 7 is a detail view of a type wheel illustrating the 
arrangement of type characters thereon; 

Figs. 8, 9 and 10 are section views of the escapement 
controlled interposer slide each showing the mechanism 
in a different setting; 

Figs. 11, 12 and 13 are sectional views of the print 
actuating clutch in different positions; 

Fig. 14 is a wiring diagram of the control circuit; and 
Fig. 15 is a view of a tabulating punched card illus 

trating the alpha-numeric code for which the instant con 
trol circuit is adapted. 
The invention is hereby disclosed and described in an 

embodiment adapted for a punched card machine, such 
as a tabulator although the invention is not to be limited 
to the exact form or application thereof shown herein. 
A punched card tabulator nominally comprises a plu 

rality of differentially settable type carriers, each carrier 
being under control of an item of data contained in the 
corresponding column of a record card. In such a ma 
chine, the type carriers will correspond in number to at 
least the number of columns contained in the record card 
and may be greater in number than the number of col 
umns contained in the record card. 
As may be seen in Fig. 1, which is a rear view, the 

printing mechanism of the invention is supported by a 
right-hand frame plate 1 and a left-hand frame plate 12, 
the main drive gearing being supported by and between 
the plate 12 and an outwardly disposed auxiliary frame 
plate 13. Each of said upright frame plates are suitably 
secured to a base frame 14. A main drive shaft 15, jour 
naled in said upright frame plates and provided with a 
pulley i6 for driving connection with a suitable source 
of power, carries a hub or sleeve 17 fast on said shaft and 
extending between the frame plates 11 and 12. A drive 
gear 18, of which there is one for each print member, 
loose on the gear hub 17, has an ear 19 (Fig. 3) formed 
off the inner circumference thereof for engagement with 
a keyway cut in said gear hub sleeves. Construction is 
such that slight angular clearance is provided between 
the ear i9 and the keyway for reasons hereinafter men 
tioned. 
An idler gear 21, one for each drive gear 18, is ro 

tatably supported on an individual gear carrying slide 
member 22. The slides 22 are actuable to one of four 
lateral positions and are restored to a normal for "first" 
position by means described hereinafter. 

Type wheel carriers 23, pivotally supported by a cross 
rod 24, each have a type wheel 25 pivotally mounted near 
the upper end thereof. A spring 26 serves to urge the 
carrier arm 23 leftward, as seen in Fig. 3, to a normal 
non-print position. Said carrier arms are guided in a 
transverse comb 27 and are rocked rightward momen 
tarily to a print position by suitable control means, de 
scribed hereinafter, for the purpose of printing a desired 
character formed on the outer periphery of the type wheel 
on teeth which are shaped for engagement with the gear 
teeth of the idler gear 21. The number of teeth on the 
type wheel is determined by the total number of char 
acters that it is desired to print, allowing one such char 
acter for each of said teeth, there being an additional 
number of blank teeth necessitated by inherent opera 
tional characteristics of the mechanism herein disclosed. 
In the present instance, the type wheel is provided with 
sixty-four teeth as follows: fifty-three teeth provided 



3 
with characters for printing, three unused teeth which 
may be used for additional printing capacity, and eight 
blank teeth to permit sufficient time interval for inherent 
mechanism functions. Each character is formed on the 
outer periphery of a respective one of the type wheel 
teeth, and relative character location on the type wheel 
in the present instance is shown in Fig. 7. 
The main drive shaft 15 is driven by suitable means 

during machine operation such that the motion of the 
gear train formed by the drive gear 18, the idler gear 
21, and the type wheel 25 causes. rotation of said type 
wheel in timed relation to the machine operating cycle. 
In the case of a card controlled tabulator, the main drive 
shaft 15 is operated to cause the type wheel to rotate 
once during each sensing cycle. 
A main drive gear 31, fast on the main drive shaft 

15, meshes with a drive gear 32 (see also Fig. 5) fast 
on a hub.33 keyed to a drive shaft 35, said drive shaft 
being journaled in the frame members 12 and 13. A 
gear 36, fast on the hub 33, meshes with a timing gear 
37, having a gear hub 38 loose on a timing shaft 40, 
also journaled in the frame members 12 and 13. 
A unidirectional clutch mechanism, indicated gener 

ally at 41, and including a clutch disc 42 fast on said 
shaft serves to transmit motion of the timing gear 37 
to the timing shaft 40 only when said timing gear turns 
in its normal direction of rotation, which is to say, 
clockwise, as seen in Fig. 2. The timing gear 37 will 
move in idle motion relative to the timing shaft when 
turned in opposite direction. Provision of this feature 
prevents damage to components fast on said timing shaft 
in event said timing gear is turned in opposite direction. 
The gear train formed by the main drive gear 31, 

drive gear 32, gear 36, and timing gear 37 is of proper 
ratio to provide one rotation of the timing shaft 40 
during each revolution of the type wheel. 
A toothed wheel 43, fast on the outer end of the 

timing shaft 40, is associated with a pair of contacts, 
hereinafter called "cut-off contacts' 44, 45. Fifteen 
teeth, one of which is of double length provide means 
for opening said cut-off contacts at corresponding times 
during normal clockwise rotation of the timing shaft 40, 
as seen in Fig. 2. 
A cam 46 and a cam 47, fast on the other or inner 

end of the timing shaft 40, as seen in Fig. 3, operate 
conjugately to actuate a pair of movable contacts, herein 
after called “safety contacts' 48, 49 respectively, opera 
tively associated with said cams. It will be seen that 
during normal counterclockwise rotation of the cams 46, 
47 the safety contacts will remain in closed position 
during the greater portion of cam rotation. As the can 
follower 51, which carries contact 48 passes the step of 
its respective cam 46, the safety contacts will open. 
Shortly thereafter, the cam follower 52 which carries con 
tact 49 passes the step of its respective cam 47 and the 
safety contacts will close. The above action occurs once 
during each revolution of the timing shaft 40 and near 
the end of the print cycle. 
A commutator, hereinafter called the "interposer com 

mutator' 55 and best seen in Fig. 1, is fast on the timing 
shaft 40. Said interposer commutator comprises a core 
of non-conducting material constituting an electrical in 
sulator with a circumferential metallic coating consti 
tuting an electrical conductor. A common contact finger 
56 is positioned so as to bear on the central or continuous 
portion of said metallic coating. A contactfinger 57 and 
contact finger 58, to right and to left, respectively, of 
the common contact finger 56, serve to perform the func 
tion of two single-pole single-throw switches, connected 
to a common source, during rotation of the timing 
shaft 40. 
Another commutator, hereinafter called the transfer 

commutator 60, is fast on the timing shaft 40 directly 
adjacent the interposer commutator 55. Construction of 
said transfer commutator is similar to the interposer com: 
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mutator, except for the necessary difference in configura 
tion of the metallic coating. A common contact finger 
61, and contact fingers 52 and 63 perform the function 
of two single-pole single-throw switches, connected to a 
common source, during rotation of the timing shaft 40. 
A spur gear 66, fast on the outer end of the drive 

shaft 35 as seen also in Fig. 5, meshes with a spur gear 
67, fast on a shaft 68 of a rotary stepping switch 70. 
Said switch comprises a base plate 71 secured to the 
frame plate 13 and having sixteen contact pins 72 
mounted thereon at equal spaces about a central point 
and connected in series by resistances of predetermined 
valves. A contact arm 73, fast on the shaft 68, is 
driven at the same rate as the type wheel 25 and estab 
lishes contact with each of the pins 72 successively during 
each rotation of said contact arm. The manner in which 
the various switches and commutators described in the 
preceding paragraphs function to control printing will be 
explained in detail hereinafter. 
The gear 32, fast on the drive shaft 35, meshes with a 

clutch drive gear 74, see also Fig. 4, fast on a clutch 
drive shaft 75, journaled in the frame members ii, 12 and 
53. An integral drive member, 76 formed as a sleeve 
and keyed to the clutch drive shaft, has twelve teeth 
formed in the outer periphery thereof, as best seen in 
Fig. 3. Said sleeve forms the driving member of a clutch 
mechanism, hereinafter called a print clutch of which 
there is one for each type wheel carrier 23. Major com 
ponent parts of the print clutch mechanism are described 
in the paragraphs directly following. 
A print cam disc 77, having a cam ear 78 formed of 

at each of six locations spaced equally about the outer 
periphery thereof, is positioned concentric to the axis of 
rotation of the clutch drive shaft 75, and may be con 
sidered to be the driven member of the print clutch 
mechanism. Upstanding lugs 81 formed off the face of 
the print cam disc 77 serve to position a cam ring 82 
concentric to said print cam disc. A pawl 83, pivotally 
mounted on the print can disc 77, is rockable to an 
engaged position wherein a tooth 84 formed in said pawl 
is caused to engage with one of the twelve teeth of the 
drive member 76, and to a disengaged position wherein 
said tooth is held clear of said integral drive member. 
Camming lobes 85, 86 extending from the inner cir 

cumference of the cam ring 82 are arranged in coopera 
tive relationship with said pawl such that movement of 
said cam ring in clockwise direction within permissible 
limits, relative to the print cam disc 77, will cause said 
pawl to be held in disengaged position. Movement of 
the cam ring 82 in counterclockwise direction relative to 
said print cam disc 77 will cause the pawl to move to the 
engaged position. Suitable lugs extending from the print 
cam disc 77 and the ring 82 serve to anchor opposite 
ends of a spring 87 which urges the ring counterclock 
wise relative to the disc to cause the pawl 83 to engage 
the sleeve 76. During machine operation, the integral 
drive sleeve 76 is driven one and one third times the 
rate of the timing shaft 40 so as to move one tooth Space 
during movement by rotary switch contact arm 73 be 
tween adjacent pins 72 of stepping Switch 70. 
A print release lever 88, pivotally mounted in a comb 

secured to a transverse bar 89, is urged in clockwise direc 
tion by a spring 90. Said print release lever is mounted 
in such position that the horizontal arm thereof is normal 
ly positioned to block the path of any one of six cam 
lugs 9 extending from the outer periphery of the can 
ring 82. Rocking of the print release lever 88 in counter 
clockwise direction permits relative rotation of Said cam 
ring by spring 87 in counterclockwise direction to engage 
the pawl 83 with sleeve 76. The vertical arm of said 
lever 88, upon rotation of the ring when the pawl engages 
drive sleeve 76, is cammed by a lug 91 to rock the 
horizontal arm positively into blocking position with 
respect to the next lug 91 to stretch spring 87 and dis 
engage pawl 83. 
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... An electromagnetic actuator, hereinafter called the 
print magnet 95, has an armature 96 pivotally mounted 
thereon. Said armature is held in a normally ineffective 
position by means of a spring 97, and moves to effective 
position whenever said print magnet is energized. A trip 
link 98 has one end pivotally connected to the armature 
96. The opposite end of said trip link has a shoulder 
01 formed off therefrom, said shoulder being held in 

- contact with a notched recess, formed in the print release 
lever 83, when said armature and said print release lever 
are in normal position. A spring 102 urges the trip 
link in a direction to maintain contact by the link with 
the associated release lever. A comb secured to a trans 
verse bar 193, holds the parts in vertical alinement. 
The lower tail portion 94 of link 98 is disposed, when 

the link is actuated, for engagement by a cam ear 78 as 
the cam disc starts to rotate. This camming action on 
the link98, which occurs substantially simultaneously with 
the camming of release lever 88 by a cam lug 9i, dis 
engages the link shoulder i02 from the notch of lever 88 
to enable said lever to assume its restored blocking posi 
tion even though the magnet 95 may still be energized. 
Each time a magnet is energized through a control cir 
cuit hereinafter described, the clutch will engage to 
rotate the cam disc approximately one sixth of a complete 
rotation. A holding pawl 105, mounted in a comb sup 
ported by transverse bar 166, and tensioned by a spring 
107 to bear on the cam disc 77, engages behind an ear 
78 in ratchet fashion after the disc has been advanced 
one sixth of a rotation so as to prevent backward clock 
wise rotation thereof under influence of spring 87 when 
the clutch pawl 83 disengages the driving sleeve 76. 
For purpose of illustrating print clutch operation, it is 

assumed that the machine is in continuous operation 
and the position of clutch parts as shown in Fig. 3 is 
that during an interval when printing is not desired. 
Briefly, under the stated conditions, the print magnet 95 
is in deenergized condition, the cam ring 82 is blocked 
against rotation by action of the lever 88, the pawl 83 is 
held in disengaged position, and the spring 87 is in 
stretched condition. The integral drive member 76 is in 
motion in counterclockwise direction as seen in Fig. 3. 
Flow of electrical current in the coil of the print magnet 

95 will cause sequence of action as follows: the armature 
96 is pulled with consequent movement of the trip link 
98 rightward, thus causing the print release lever 88 to 
rock in counterclockwise direction and to permit rotation 
of the cam ring 82 in counterclockwise direction. The 
spring 87 causes rotation of said cam ring relative to the 
print can disc 77 with consequent rocking of the pawl 
83 from disengaged to engaged position by cooperative 
action of the cam lobes 85, 86. Said pawl is thereby 
caused to engage with one of the teeth of the integral 
drive sleeve 76 and the mentioned parts now assume 
relative positions substantially as shown in Fig. 12. 

Action as described in the preceding paragraph causes 
the print cam disc 77 to be driven in counterclockwise di 
rection in synchronism with the integral drive sleeve 76, 
and the clutch mechanism rotates as a unit to the position 
shown in Fig. 13. By comparison of Fig. 11 with Fig. 
12, it will be seen that movement of the cam ear 78 closest 
to the tail 4 formed off from the trip link 98 moves 
said trip link downwardly in a direction for disengage 
ment of the shoulder it a from its related recess in the 
print release lever 88. Such action allows rocking of 
said print release lever in clockwise direction, which is 
to say, to normal blocking position, due to movement of 
the one of six cam lugs 9i closest to the camming arm 
formed off from the print release lever 88. Action of 
the spring €92 then restores the trip link 98 to normal 
position. The clutch mechanism continues to rotate as a 
unit until the next succeeding cam lug 91 of the cam ring 
82 is blocked by the arm of the print release lever 88. 
At this time, the cam ring is halted, but the print cam 
disc 77 continues to rotate with the integral drive sleeve 
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76, thus stretching the spring 87 to extended position. 
During such stretching, said print can plate moves rela 
tive to said cam ring with consequent rocking of the pawl 
83 from engaged to disengaged position by cooperative 
action of the lobes 85, 86. Said pawl is thereby caused 
to disengage from said integral drive sleeve at a point 
whereat the holding pawl 05 is able to engage the next 
succeeding one of the six cam ears 78 formed off from 
the print cam disc 77. Clutch parts now assume the po 
sition shown in Fig. 13, with the parts again normal but 
advanced one sixth of a rotation from the position shown 
in Fig. 3. 

Each time the cam disc 77 is stepped, as above de 
scribed, one of the cam ears 78 thereon will bear against 
a camming nose 11 formed on the associated type wheel 
carrier 23 so as to rock said carrier about its pivot 24 in a 
clockwise direction, as viewed in Fig. 3, and thus move 
the type wheel 25 against a platen 12 to thereby cause 
printing of whatever type element may at that time be dis 
posed in printing alignment with said platen. The platen 
is journaled in the side frame plates 1, 12 by means of 
a platen shaft 3 and is rotated in a step by step manner 
for line spacing purposes by mechanism hereinafter de 
scribed. As heretofore mentioned the type wheel is 
driven by a constantly rotating gear train including the 
idler gear 21 and driving gear 8 which cause the type 
wheel 25 to rotate in a counterclockwise direction. The 
rocking motion imparted to the type wheel 25 and car 
rier 23 by the clutch cam disc 77 causes the teeth of the 
type wheel, which are at that moment enmeshed with the 
teeth of the idler 25, to shift in the same direction of 
movement as said enmeshed teeth of the idler so as to in 
effect momentarily remove the driving torque on the type . 
wheel by said idler gear 21. In this manner the rotation 
of the type wheel is substantially halted at the moment 
the type wheel is pressed against the platen 112. The 
stroke of the carrier 23 and velocity thereof imparted by 
the cann disc 77 is such as to provide the type wheel 25 
with a slightly greater velocity than the surface velocity of 
the idler 2, so that in the course of the firing stroke of 
the type wheel all inherent backlash in the respective gear 
train will be taken up, including the extra play provided 
by the tooth 19 of the driving gear 18 in the oversized key 
way of the gear hub sleeve 7 as shown in Fig. 6. Ac 
cordingly, at the moment the type wheel is backed up 
against the platen the rotation thereof will be at a com 
piete standstill, at which time the driving sleeve if starts 
to take up the backlash in the opposite direction, and as 
the type carrier is restored to its normal position by spring 
26 the type wheel rotation will be momentarily acceler 
ated until the normal restored position thereof is reached. 
Any suitable means, not shown, may be provided for 

Supporting a web of paper between the piaten and the 
type wheels to receive the imprint as the wheel is fired as 
above described. Similarly any suitable means may be 
provided for supporting and feeding imprint transfer 
means between the paper and the type wheel. In the pres 
ent instance said transfer means is in the form of an inked 
ribbon 15 which is wound on a supply spool 116, see 
also Fig. 1, attached to a spindle 17 supported in a 
bracket 18 which is secured to the right hand frame plate 
11 of the machine. The ribbon is wound around a plu 
rality of guide pegs 21 so as to run longitudinally of the 
platen to a take up spool 22. Said take up spool is 
attachable to a spindle 23 supported in a bracket 124 
Secured to the upright frame plate 13. Secured to the 
lower end of said spindle is a worm wheel 125 driven by 
a worm gear 26 journaled in the side frame plate 13. 
Mounted on the inner end of said shaft 127 is a gear 128 
which, as can be seen also in Fig. 2, is driven from the 
drive shaft 35 through an idler gear 131 journaled in the 
side frame plate i3 and which meshes with a gear 132 se 
cured to said shaft 35. By this mechanism the ribbon 115 
is fed in printing register with platen. 112 from the supply 
spool 116 to the take up spool. 122. . . . . . . . . . 



2,869,45? 
7 

... It is apparent from the foregoing that the print clutch 
mechanism will step the cam disc 77 from one cam ear 
78 to the next succeeding cam ear in any print cycle in 
which the print magnet 95 is energized, which action may 
occur at selected times of a print cycle under control of 
circuit means hereinafter described. 
As heretofore mentioned, each slide 22 is laterally 

shiftable to one of four positions, which action effects se 
lection of one of four different type chambers at whatever 
time of the printing cycle the type wheel may be fired, 
said slides being supported by transverse comb bars 135, 
136, 137 secured to the side frame plates 11, 12. 
An interposer member 140, pivotally mounted on a 

rod 141, has a depending arm formed with a lobe 42. A 
spring 143, one end of which is attached to the slide 
member 22 and the opposite end of which is attached to 
an anchor bar 144 secured to the frame plates 1, 12, 
urges said slide member in leftward direction, as seen in 
Fig. 3. In this manner, a shoulder 145 formed in the 
slide member 22 is held in contact with the lobe 42 at 
all times. 
. The upper sector shaped portion of the interposer mem 
ber 140 has escapement teeth formed thereon consisting 
of a single tooth 146 and a pair of teeth 147 arranged 
in cooperative relation with an escapement pawl 148, 
said escapement pawl being pivotally mounted on a pivot 
rod 15i supported by a transverse comb bar 152 secured 
to the side frame plates 1, 12. 
: A spring 153, one end being anchored to a cross bar 
154, urges the interposer member in clockwise direc 
tion as seen in Fig. 3. An electromagnetic actuator, 
hereinafter called the interposer magnet 155 has an 
armature 156 held in a normally deemergized position 
by means of a spring 157. A link 158 serves to connect 
the armature to the pivotally mounted escapement pawl 
148 which is urged clockwise by a spring 6 having 
one end anchored to a cross bar 162. Each energiza 
tion and deenergization of magnet 155 in succession with 
in a print cycle releases the interposer 140 one tooth 
space to release slide 22 and gear 21 and thereby back up 
the type wheel 25 one tooth space. 
A slide restoring bail bar 165 cooperates with the 

slide 22 and is actuated to drive said slides to their most 
rightward or normal position at a certain time during each 
rotation of the type wheel 25 by mechanism described 
hereinafter. At the same time, an interposer restoring 
bail bar 166 cooperates with the lobe 42 of the inter 
poser 140 to drive the interposer to its most counter 
clockwise position. The normal or restored position of 
the associated parts mentioned in the foregoing is con 
sidered to be that shown in Fig. 3. 
The bail bar 165 (Fig. 4) is secured at each end 

to pivotally mounted lever 167 loose on pivot studs 168 
secured to the outer face frame members 11, i2. The 
bail bar 166 is secured similarly to levers 69, also mount 
ed on the pivot studs 168. 
A slide restoring cam 71 and interposer restoring 

cam 172 (Fig. 5) are fast on the hub 33 keyed to the 
drive shaft 35. A similar pair of restoring cams are 
likewise fixed fast to the opposite end of shaft 35 (Fig. 
1). An arm formed off from each of said slide restor 
ing levers has a roller 173 mounted to engage cam 171, 
and a similar roller 174 is mounted on an arm formed 
off from each of said interposer restoring levers to engage 
cams 172. A yoke shaped clip 175, pivotally mounted on 
each of the side frame members 11, 12, serves to anchor 
one end of each of two springs 176 and 177. The op 
posite ends of the springs 177 are attached near the upper 
end of the interposer bail levers 169, and the opposite 
ends of the springs 176 are attached in similar fashion 
near the upper end of the slide bail levers 167. Con 
struction is such that the levers 167 and 169 are spring 
urged in a direction to cause the rollers 173 and 174 to 
ride on their respective cams 171 and 172. 

Accordingly, the restoring bails 165 and 166 will be 
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8 
driven from a releasing leftward position to a rightward 
restoring position, the position shown in Fig. 3, during 
each revolution of the drive shaft 35. This action will 
occur near completion of each revolution of the type 
wheel 25, for purpose of restoring the interposer mem 
ber 140 and slide member 22 to their first position in 
event they had been released to some other position earlier 
in the print cycle. 
As mentioned previously, the type wheels 25 in the . 

present instance are provided with sixty-four teeth. For 
purpose of description, the teeth are considered as being 
arranged in Zones, each zone having four teeth. The 
sixteen Zones so formed are arranged in sequence on the 
periphery of said type wheel as seen in Fig. 7. Consider 
ing the type wheel to be in normal counterclockwise mo 
tion, the normal restored or first position of the slide 22 
results in bringing the first tooth, when counted in 
counterclockwise order, in each zone to a location that 
would permit printing of the character located on said 
first tooth in event data representing that character is 
sensed in the corresponding card column. The normal 
position of the slide member 22 is regarded as being the 
first position of this member and the character within 
each type wheel zone selected by said first position of 
the slide is regarded as being the first character in each 
Zone, although in fact the last character of the zone to 
pass by the platen. It follows then that subsequent char 
acters within each zone may be designated according to 
the slide position permitting their respective selection, 
even though this order of arrangement of characters with 
in each Zone is reverse to the order in which they pass 
the platen. 

In addition to a first position, the escapement member 
148 permits movement of the interposer member 140 to 
one of three additional positions by energization of the 
escapement magnet 155 in timed impulses, as described 
directly following. 
As seen in Fig. 3, the pawl 148 is engaged with the 

first tooth 147 of the interposer member 140 when the 
slide member 22 is in normal restored position and the 
escapement magnet 155 is deemergized. 

If the escapement magnet is now energized and held 
energized for a long period of time, i. e., for the major 
portion of the time period required by the type wheel 25 
to complete one rotation, the escapement pawl 148 will 
be rocked counterclockwise. As the pawl moves out of 
engagement with the first tooth 147, it will engage the 
tooth 146, thus permitting the interposer member 140 to 
rock clockwise from the position shown in Fig. 3 to the 
position of Fig. 8. Accordingly, the spring urged slide 
22 moves to a second position. In effect, the idler gear 
2 is caused to walk one tooth on the driving gear 18 
which results in momentarily decelerating the type wheel 
to translocate the type characters and bring the second 
tooth in each zone to a location that would permit print 
ing of the character located on said second tooth, at the 
respective zone firing point of the print cycle. As the type 
wheel nears the end of a complete rotation from zero posi 
tion, the bail bar 166 and bail bar 165 act to restore the 
slide member 22 and interposer member 140, respectively, 
to first position by means described above, and the escape 
ment magnet is deenergized, thus returning all parts to 
the position shown in Fig. 3. 

In the event the escapement magnet is now energized 
for a short period of time, the escapement pawl 148 will 
be rocked first in counterclockwise direction at the time 
of magnet energization and will be rocked shortly there 
after in clockwise direction at the time of magnet de 
energization to the position shown in Fig. 9. The pawl 
148 will engage the second tooth 147 thus positioning the 
interposer member 140 at its third position. Accord 
ingly, the spring urged slide member 22 moves to third 
position. In effect, the idler gear 21 is caused to walk 
two teeth on the driving gear 18 which results in bringing 
the third tooth in whichever zone is in firing relation to 
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the platen to a location that would permit printing of the 
character located on said third tooth. 

In the event the escapement magnet is energized for a 
short period of time, deenergized, and then energized 
for a long period of time, the escapement pawl 148 will 
be rocked first in counterclockwise direction at time of 
magnet energization then rocked shortly thereafter in 
clockwise direction at time of magnet deemergization and 
rocked again in counterclockwise direction at time of 
Second magnet energization to the position shown in Fig. 
10. In this final position of the interposer member 140 
the Spring urged slide member 22 moves to fourth posi 
tion. In effect, the idler gear 21 is caused to walk three 
teeth on the driving gear 18 which results in bringing 
the fourth tooth in a Zone to a location that would per 
mit printing of the character located on said fourth 
tooth. 
A forwardly extending arm of the interposer 140 car 

ries a roller 178 disposed to engage the contact arm of 
one of a pair of contacts, hereinafter called no-print con 
tacts 80 mounted on a cross support bar 181 secured 
to the frame plates 1, 12 in such position that, when 
ever the interposer member 140 is in the first restored 
position, the roller 178 will hold said no-print contacts 
in open circuit position. On all other positions of said 
interposer member, the no-print contacts 180 will be in 
closer circuit position. In this manner, said no-print con 
tacts will be in open circuit position whenever the slide 
member 22 is in its first or restored position, and will be 
in closed circuit position for all other positions of said 
slide member. 
Any suitable means may be employed for line spacing 

the platen 112. In the present instance a ratchet wheel 
85, fast on the platen shaft 113, is operatively asso 

ciated with a space lever 186 (Fig. 2) loose on said 
platen shaft, by means of a spring urged space pawl 187. 
Said space pawi is pivotally mounted on the lower end 
of said space lever. A spring 188 serves to maintain the 
space pawl in contact with the outer periphery of the 
ratchet wheel. A link 191 pivotally connects said lever 
with the interposer bail restoring lever 169. Construc 
tion is such that the restoring movement of the interposer 
bail lever 169, results in rotation of the platen 112 from 
one line to the next after printing is accomplished on 
each rotation of the type wheel 25. 

Control circuit 

Control over the printing of a desired character by the 
type wheel 25 of the subject invention is accomplished 
through a control circuit in cooperation with the mech 
anism described hereinbefore. A wiring diagram for the 
control circuit is shown in Fig. 14. As noted on the di 
agram, certain of the components, i.e., those with phan 
tom outline, are required to be duplicated for each type 
wheel, while the other components require but one for 
each machine. 
As seen in the diagram (Fig. 14) the control circuit 

for each type wheel consists essentially of a gas filled 
thyratron vacuum tube 195, its associated power supply, 
grid control circuit, and cathode control circuit. 

For any value of thyratron grid voltage, there is a dis 
tinct value of plate to cathode voltage (the ignition point) 
at which ionization of the gase contained within the 
tube envelope occurs and plate current flow is started. 
From this point on, the effect of the grid voltage in stop 
ping current flow is negligible, the grid regaining control 
only when the tube discharge is extinguished long enough 
for deionization of the gas to take place. 
A tetrode or four element thyratron is utilized in the 

particular circuit under discussion and, as may be seen 
in the diagram (Fig. 14), the fourth element or shield 
grid is at cathode potential. The tube is designed so as 
to fire when a constantly decreasing potential applied to 
the cathode substantially equals a selected potential ap 
plied to the grid. 
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Disregardling for the moment the various auxiliary 

contacts and similar items as seen in Fig. 14, it will be 
seen in the present instance tilat a source of D. C. voltage, 
hereinafter called the plate supply, is applied through 
leads 20t, 202 between tube cathode and anode; a sec 
ond source of D. C. voltage, hereinafter called the cath 
ode bias supply, has one side lead 203, effectively con 
nected through resistor 204 to the tube cathode lead 202 
and the opposite side 205 forms one side of a third 
source of D. C. voltage, hereinafter called the grid-cath 
ode supply. The opposite side lead 206, of the grid-cath 
ode supply forms the negative reference level, herein 
after called the negative bus, for the control circuit. 
By connecting various resistors in combination across 

the grid-cathode supply, it is possible to maintain the 
grid at any one of several potential values. Assuming 
application of plate voltage to the thyratron and a given 
grid voltage, it is apparent that connection of the cathode 
to successive points in a voltage divider, also across the 
grid-cathode supply, will provide a stepwise decreasing 
potential to the cathode. At the point where cathode 
potential is substantially similar in value to grid poten 
tial, the thyratron will fire and plate current wili flow. 
Regardless of subsequent change in grid-to-cathode po 
ential, plate current will continue to flow until the plate 

circuit is interrupted long enough for deionization to take 
place. 
As may be seen in the diagram (Fig. 14), the coil of 

the print magnet 95 is connected in the thyratron plate 
circuit 201. A rectifier 207, connected in parallel with 
the print magnet coil, improves operation of the print 
magnet at time of energization of the coil. Whenever 
plate current flows in the plate circuit, the print magnet 
will trip the print clutch, thus causing the type wheel 
carrier 23 to rock momentarily to print position, as de 
scribed previously. 
The no print contacts 180 through the contacts of trans 

fer commutator 60 and lead 298 are connected in parallel 
with the thyratron plate lead 201. During the greater 
portion of a type wheel rotation the thyratron plate con 
tact 62 is connected to the common contact 61 of the 
transfer commutator, thus maintaining the thyratron 
anode at the predetermined potential. Near the end of 
a type wheel rotation, said common contact is discon 
nected from the plate contact 62 and is connected to 
the transfer contact 63. Being a make before break 
action, the plate circuit is not broken during such trans 
fer. In event that the no print contacts i30 are open, 
however, the plate circuit will be open circuited upon 
completion of the transfer and plate potential will be re 
moved from the thyratron for a purpose, as explained 
hereinafter. 
The safety contacts 48, 49 are in the thyratron anode 

supply lead 201 and are opened and closed very near 
the end of each rotation of the type wheel. in the event 
that the thyratron had fired during the preceding portion 
of the print cycle and the plate circuit had not been opened 
by other means normally used for that purpose, the Safety 
contacts 48, 49 will open the plate circuit to restore nor 
mal control action of the thyratron prior to starting the 
next rotation of the type wheel, i.e., print cycle. 
The contact arm 73 of the rotary Switch 3, as men 

tioned previously, is driven in synchronism with the type 
wheel 25 and establishes contact with each of the pins 
72 in succession during each rotation of Said centact arm. 
A series of resistors 23i, one resistor being connected 

between adjacent ones of the pins 72, form a voltage 
divider, the opposite extremities of which are connected 
to the grid-cathode supply leads 255, 206 as seen in the 
diagram of Figure 14. It will be seen that, as the con 
tact arm 73, establishes contact with each of the pins 
72 in turn, a stepwise varying voltage will be available 
at said contact arm. 
Normal wiping action of the contact arm 73 when leav 

ing each of the pins 72 provides a comparatively slow 
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break of the established circuit, which would contribute 
to rather ragged action of the thyratron control circuit. By 
making and breaking the circuit to each pin by means of 
the cut-off contacts 44, 45, connected in series with said 
contact arm, it is possible to obtain the sharp circuit op 
eration desired for good control circuit action. The 
toothed wheel 43, described hereinbefore, acts to close 
and open the cut-off contacts 44, 45 at the proper in 
stant, just as the contact arm 73 is wiping over each of 
the pins 72. 
The number of resistors 21i will be equal to the num 

ber of effective printing zones in the type wheel 25, and 
as may be seen in the diagram, Fig. 14, the contact arm 73 
is connected through contacts 44, 45 and a lead 22 to 
the cathode of the thyratron i95. Accordingly, as said 
contact arm establishes contact with succeeding pins 72, 
working from top to bottom as seen in Fig. 14, it is ap 
parent that the cathode will assume a stepwise decreas 
ing potential relative to the negative bus 206. When the 
contact arm 73 is on the pin labelled "O,' the cathode 2 
will be at approximately 100 volts positive potential rela 
tive to the negative bus 206, and when said arm is on the 
pin labelled "No Print,' the cathccie will be at a poten 
tial determined by the value of the lowermost resistor. 
The lead 203 of the cathode bias supply, being connected 
through resistor 204 to the cathode supply lead 202, is 
effective for presenting drops in cathode potential while 
the contact arm 73 is between the pins 72, and the con 
tacts 44, 45 are open. 
A series of sensing switches 25 is arranged to estab 

lish the thyratron control element or grid at various poten 
tial levels relative to the cathode, two additional switches 
25 serving to energize the interposer magnet 55, de 
scribed previously, at suitable times. The total number 
of sensing switches 215, corresponds to the number of 
index positions contained in the data representative code 
used in a particular application of the subject mechanism 
disclosed herein. 
One leg of the coil of the interposer magnet 155 is con 

nected directly by lead 26 to the positive side, lead 205, 
of the grid-cathode supply, while the remaining leg of 
the coil is connected in parallel by leads 217, 28 through 
the “0” and the “1” sensing switches and through their 
respective sections of the interposer commutator 55 to 
the negative bus 286 of the grid-cathode supply. It is ap 
parent then, that the interposer magnet 155 will be ener 
gized whenever the “1” switch 215 is closed and con 
tact is established from the common contact 56 to the 
“1” contact 5S of the interposer commutator 55, and 
whenever the "0" switch 215 is closed and contact is 
established from said common contact to "0" contact 
57 of said interposer commutator. In the present in 
stance, the “0” pulse of the interposer commutator will 
energize the interposer magnet 155 for a short period 
period of time at a certain point during rotation of the 
type wheel, providing that the "0" Switch 215 is closed, 
and the “1” pulse of the interposer commutator will en 
ergize the interposer magnet 55 for a longer period of 
time and at a later point of the print cycle, providing that 
the “1” switch 25 is closed. The “0” pulse and the 
“1” pulse, when applied in sequence, occur within the 
limits of one rotation of the type wheel, i. e., one print 
cycle. 

All of the sensing switches 215, except the "0" and the 
“1” switches, i.e., the “3,” “5,” “7,” and '9" are con 
nected in series across theg rid-cathode supply by leader 
22, 222. A corresponding resistor 223 is connected 
across each of the switch contacts. The contacts of the 
switch 215 labeled "9" are normally closed, while con 
tacts of ail other switches 2:5 in the series are normally 
open. A common lead 224 connects between switch "7" 
and switch '9' and runs to the thyratron grid through a 
resistor 225. In effect, the resistors 223 and switches 25 
together with a resistor 226 inserted in the lead 221 form 
a voltage divider for establishment of the thyratron grid 
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at various potential levels by setting the switches 223 
labeled "3," “5,” “7," and "9" in various combinations. 

It will be apparent that it is possible to cause the thy 
ratron to fire at any desired instant during a type wheel 
rotation by establishing a grid potential of a certain value 
and by coordinating cathode potential so that the contact 
arm 73 selects a proper potential value at the point in 
type wheel rotation at which it is desired to have the 
thyratron fire. In other words, the thyratron is held at 
a certain grid-to-negative-bus potential throughout the 
greater portion of the print cycle and the cathode-to-nega 
tive-bus potential is varied from a high value to a low 
value. At the point in the cycle at which the grid and 
the cathode potential coincide, the thyratron will fire, 
thus actuating the print magnet 95 for obtaining print 
clutch action to rock the type wheel 25 to print position. 

For the purpose of illustration, operation of the mech 
anism and the control circuit herein disclosed will be 
described as adapted for a punched card controlled ma 
chine, such as a tabulator, and more particularly when 
adapted for sensing data in cards presenting such data 
in an expanded version of the well known Powers ninety 
column code. 

Basically, the Powers ninety column code embraces 
card columns (see Fig. 15) having six index positions 
for use with a combinational code, said positions being 
designated from the top to bottom of a column as the 
"0,” “1,” “3,” “5,” “7,' and '9" positions, respectively. In 
the basic ninety column code, numerical data is repre 
sented by either a single perforation or a combinational 
two-position perforation pattern which includes the "9" 
index position, and alphabetic data is represented by either 
a combinational three-position pattern, or a two-position 
pattern not employed in representing numerical data. 
The expanded version of the ninety column code used 

in the specific adaptation of the invention described here 
in, utilizes the basic ninety column code having perfora 
tion patterns as described above for representing alpha 
betical and numerical data, and utilizes additional pat 
terns including a two-position pattern not employed in 
the basic code, and combinational four-position and five 
position patterns. In this manner, it is possible to provide 
a combinational pattern peculiar to each of the fifty-three 
characters provided on the type wheel 25 described here 
in. Sequential location of the various characters on the 
type wheel adapted for use with the particular embodi 
ment described herein is shown in Fig. 7, while perfora 
tion patterns corresponding to each of said characters is 
illustrated in the card 230 shown in Fig. 15. 

In the following description, the type wheel 25 is un 
derstood to move normally in counterclockwise direc 
tion, as seen in Fig. 3, and one rotation of said type wheel 
is considered to start when the home or 0 degree position 
of said type wheel passes a point directly opposite the 
platen, and to end when the home position has moved 
around to again pass this point. Each of the sensing 
switches 215 corresponds to the labeled index position 
of a card column and it is noticed that the '9' sensing 
switch contacts are normally closed while the contacts 
of all other sensing switches are normally open. Any 
suitable sensing mechanism. 231, as shown in Fig. 14, 
may be provided for actuation of the sensing switches 
215 according to perforation patterns sensed in the card 
column corresponding to a given type wheel. As men 
tioned previously, the number of type wheels employed 
in a given machine will correspond to the number of 
columns contained in the record card associated there 
with. 
A record card-will be fed into the sensing chamber 

near the middle of a given print cycle and the sensing 
mechanism will actuate said sensing switches in combi 
national pattern according to the pattern sensed in the 
associated card column near the end of that print cycle, 
which is to say, as the type wheel home position near 
the platen. 
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In the present instance, the rotary switch 70 is provided 

with sixteen pins 72 with one pin not used. The remain 
ing fifteen pins are connected in sequence and are labeled 
to correspond to the character occupying the first tooth 
in each Zone of the type wheel 25, except the last zone 
in normal wheel rotation. Said last zone is unusable 
for printing purposes as its interval of travel provides 
opportunity for setting up the sensing switches 215 in 
combinational pattern for selection of the character to be 
printed during the next rotation of the type wheel. For 
this reason the sixteenth pin 72 of the commutator is 
unused and the corresponding tooth of the toothed wheel 
43 is of double length, as it is unnecessary to fire the 
thyratron during this interval of type wheel rotation. 

Considering the power supplies of the control circuit 
in operation, the type wheel 25 in counterclockwise mo 
tion with the sensing or last zone passing the platen 112, 
and the sensing switches 215 activated according to sens 
ing of the perforation pattern for the character "Q" in 
the corresponding card column, it is apparent that the 
thyratron grid potential will be at its maximum value 
relative to the negative bus 206. As may be seen in Fig. 
15, the “Q” pattern consists of a "3," “5,” and “7” per 
foration, sensing of which will actuate corresponding 
ones of the sensing switches 215. Thus the thyratron 
grid lead will be, in effect, connected directly to the max 
imum potential of the grid-cathode supply. Due to ab 
sence of a “0” or a “1” perforation in the "Q" pattern, 
the interposer magnet 155 will be in deemergized condi 
tion and the slide member 22 will be in its first position. 
At the instant that the home position of the type 

wheel, which is the dividing line between the sensing 
zone and the “Q' zone, passes the platen, the no-print 
contacts 80 will be open (slide member in first position), 
the thyratron plate contact 62 is connected to the com 
mon contact 61 of the transfer commutator 60, thus ren 
dering said no-print contacts ineffective at this time, and 
placing plate potential on the thyratron anode. 
As the "Q" tooth of the type wheel approaches a posi 

tion opposite the platen, the contact arm 73 completes 
the circuit to the “Q” pin of the commutator 70. At this 
instance the cut-off contacts 45, 44 are closed and the 
cathode is, therefore, placed at a potential level substan 
tially identical to that of the grid. Thus the thyratron 
fires at this instant and plate current starts to flow in the 
thyratron plate circuit. Such current flow through the 
print clutch magnet 95 causes the magnet to be energized 
and causes the print clutch to step from one lobe of the 
cam ring 77 to the next, as described previously. This 
action causes the type wheel carrier 23 to rock rearward, 
to print position, against the platen which action imparts 
to the type wheel 25 a momentary counter rotative thrust 
sufficient in magnitude to cause the rotation of said type 
wheel to stop just as the "Q" tooth passes the platen. 
The angular clearance between the driving gear 18 and 
keyway in the hub sleeve 7, described previously, allows 
sufficient backlash in the gear train, so that the type 
wheel may remain momentarily stopped when against the 
platen, even though the main drive shaft 15 is driven at 
a constant rate. 

After printing, continuous motion of the main drive 
shaft takes up the backlash, and the type wheel 25 ac 
celerates to its normal speed as the carrier arm 23 re 
turns to its normal non-print position. The type wheel 
continues in normal rotation until the character "3" 
passes the platen. At this time, the transfer commu 
tator 60 acts to disconnect the common contact 61 from 
the plate contact 62 and to connect said common con 
tact to the transfer contact 63 by the make before break 
action described previously. Since the no-print contacts 70 
180 are open, this action interrupts the thyratron plate 
circuit and thereby extinguishes the thyratron. In this 
manner, control of the thyratron is regained by the grid 
cathode potential. As the last character on the type 
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returns to normal condition, whereat the common con 
tact 61 is connected to the plate contact 62. Immedi 
ately thereafter the safety contacts 48, 49 are momen 
tarily opened for further assurance of thyratron ex 
tinguishment prior to the start of the next print cycle. 

It is apparent that sensing of any other perforation 
pattern corresponding to a character of the first tooth 
of the type wheel zones will set up a corresponding 
grid potential of the thyratron. Motion of the contact 
arm 73 will cause the thyratron to fire when contact is 
made with the pin 72 providing a cathode potential 
identical to the grid potential, which is to say, when 
the character sensed is passing the platen 112. Thyra 
tron plate current flow obtains printing action, as de 
scribed in the foregoing, for activating the print clutch 
and moving the carrier arm to print position at the 
desired instant. It will be realized that restoring move 
ment of the bail bars 165 and 166 is an idle motion 
whenever the slide member 22 is maintained in its first 
position during a print cycle. 

In the event a blank card column is encountered, the 
"9" sensing switch contacts 215 will be closed and all 
remaining sensing switches will be open, thus establish 
ing the grid at its lowest potential relative to the nega 
tive bus. The type wheel will rotate in normal counter 
clockwise direction until the '3' character passes the 
platen, at which time the common contact 61 of the 
transfer commutator 60 is disconnected from the plate 
contact 62 and is connected to the transfer contact 63. 
As there is neither a '0' nor a "1" perforation in a 
blank column, the slide member 22 is in its first posi 
tion and the no-print contacts 180 are open. Thus, action 
of the transfer commutator as mentioned above, breaks 
the thyratron plate circuit, the thyratron is unable to 
fire, and the “blank” tooth of the type wheel, which is 
the first tooth in the last print zone, passes the platen 
in idle motion. In this manner, a blank card column 
will result in a blank on the register sheet. 

Sensing of a data representative pattern having a per 
foration in the "1" index position will cause the inter 
poser magnet 155 to be energized when the circuit is 
completed from the common contact 56 to the “1” contact 
58 of the interposer commutator 55. Considering said 
escapement commutator as moving in synchronism with 
the type wheel 25 and the commutator zero degree posi 
tion as coinciding with the home position of said type 
wheel, the interposer magnet 55 will be energized at 
approximately thirty degrees of type wheel rotation, and 
will be held in energized condition until 337.5 degrees 
of type wheel rotation. As described previously, ener 
gization of said escapement magnet for a long period 
of time results in a one stop clockwise movement of 
the interposer 140. This action results in movement 
of the slide member 22 from first position to second 
position, and said slide member will maintain this posi 
tion as long as the escapement magnet is held in energized 
condition. With the slide member 22 in second posi 
tion, the type wheel is retarded one tooth in timed oper 
ation relative to movement of the contact arm 73 of 
the commutator 70. It is apparent that firing of the 
thyratron at the time of engagement of said contact arm 
with a given pin 72 will cause printing of the character 
located on the second tooth in the zone of the type wheel 
corresponding to the given pin. 

Considering the sensing switches 215 set responsive 
to sensing of the perforation pattern for the character 
'-' (dash) in the corresponding card column, it is ap 
parent that the thyratron grid potential will be at an 
intermediate value as determined by effective ones of 
the grid resistors 223. As may be seen in Fig. 15, the 
"-" pattern consists of a “1,” "3," "7,” and "9" perfora 
tion, sensing of which will actuate corresponding ones 
of the sensing switches 215. In this manner, the thyra 

wheel 25 passes the platen, the transfer commutator 60 75 tron grid will be established at an intermediate poten 
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tial level determined by the effective "5" resistor, "9" 
resistor, and resistor 226. . - 

Sensing of the “1” perforation permits the interposer 
magnet to be energized at thirty degrees of travel of 
the type wheel, with resulting movement of the slide 
member 22 to its second position and the no-print con 
tacts 180 will be in closed position. It will be seen in 
Fig. 15 that the grid resistor set-up for the "-" pattern 
is identical to the set-up for the T pattern, therefore, the 
thyratron will fire when the contact arm 73 completes 
the circuit to the T pin of the commutator 70. Since 
the slide member is in second position, however, result 
ing movement of the carrier arm 23 to printing position 
will occur when the second tooth of the T Zone of the 
type wheel 25 is passing the platen 112. In this manner, 
said type wheel is caused to print the "-" character. 
At 337.5 degrees of rotation on the same revolution 

of the type wheel, the interposer commutator 55 breaks 
the circuit to the “1” contact 215 and the interposef 
magnet 155 is deemergized at this time. Shortly there 
after the bail bar 166 moves to restore the interposef 
member 140 to its first position, and, at the same time, 
the bail bar 165 moves to restore the slide member 22 
to its first position. 

It is apparent that make before break action of the 
transfer commutator 60 late in type wheel rotation will 
not interrupt the plate circuit as the no-print contacts 
180 are in closed position due to the slide member 22 
being in its second position. Shortly thereafter, said 
transfer commutator returns to normal condition. The 
plate circuit will be interrupted at this time and will 
thereby extinguish the thyratron. 
The perforation pattern for the second character of a 

Zone then will have a "1" perforation in addition to 
the pattern representing the first character in the same 
Zone. In effect, the thyratron fires at the same instant 
of the cycle as it would for the first character of the 
Zone, but the type wheel is being driven one tooth in 
delay of normal timing so that the second character of 
the selected zone is printed. 

Sensing of the perforation pattern for the numeral "1" 
as seen in Fig. 15, results in actuation of the "1" sensing 
switch 215 only. Thus the thyratron grid will be at its 
lowest potential level, determined by the effective "3," 
“5,” and '7' grid resistors 223 ('9' sensing switch nor 
mally closed), and resistor 226, which is to say, the grid 
is established at the level for printing in the no-print zone 
of the type wheel. Sensing of the '1' perforation en 
ergizes the interposer magnet 55 for a long pulse, result 
ing in movement of the slide member 22 to its second po 
sition. The thyratron cathode potential level will equal 
the grid potential when the contact arm 73 completes the 
circuit to the no-print pin 72 of the commutator 70. 
Since the slide member 22 is in a position other than 
its first position, namely, its second position, the no 
print contacts 180 are closed. Thus the make before 
break action of the transfer commutator 60 will not 
interrupt the plate potential, and the thyratron will fire 
at the instant associated with the first tooth, which is blank, 
of thc no-print Zone, but the type wheel is being driven 
one tooth in delay of normal timing so that the second 
character of the no-print zone is printed, this being the 
numeral "1" in the present instance. 

Sensing of the perforation pattern for the character 
"/" (virgule) as seen in Fig. 15, results in actuation of 
the "0," "3," "7,' and '9' sensing switches 215. Thus 
the thyratron grid will be at an intermediate potential 
level, determined by the effective “5” resistor, '9' resistor, 
and resistor 226. Sensing of the "0" perforation permits 
the interposer magnet to be energized about zero degree 
of the print cycle, and to be held in energized condition 
until about 22.5 degrees of the print cycle. As described 
previously, energization of said escapement magnet for 
a short period of time results in a two step clockwise 
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ing the interposer member at its third position. Accord 
ingly, the slide member 22 moves to its third position. 
With said slide member in third position the no-print con 
tacts 180 are in closed position, and the type wheel 25 is 
retarded two teeth in timed operation relative to move 
ment of the contact arm 73 of the commutator 70. It 
will be seen that the grid resistor set-up in the "/" pat 
tern is identical to the set-up for the T pattern, therefore 
the thyratron will fire when the contact arm 73 com 
pletes the circuit to the T. pin of the commutator 70. 
Since the slide member 22 is in its third position, result 
ing movement of the carrier arm 23 to printing position 
will occur when the third tooth of the T Zone of the 
type wheel 25 is passing the platen 2. In this man 
ner, said type wheel is caused to print the "/" character. 
Near the end of the type wheel rotation being consid 

ered, the interposer member 140 and slide member 22 are 
restored to first position by action of the respective bail 
bar 166 and bail bar 165, and the thyratron is extin 
guished upon return of the transfer commutator 60 to 
normal condition, as described previously. 
The perforation pattern for the third character of a 

Zone, then, will have a "0" perforation in addition to 
the pattern representing the first character in the same 
zone. In effect, the thyratron fires at the same instant 
as it would for the first character of the zone, but the type 
wheel is being driven two teeth in delay of normal timing 
so that the third character of the selected zone is printed. 

Sensing of the perforation pattern for the character 
“G),' as seen in Fig. 15, results in actuation of the "0,' 
“1,” “3," "7,” and '9' sensing switches 215. Thus the 
thyratron grid will be at an intermediate potential level, 
determined by the effective “5” resistor, and resistor 226. 
Sensing of the “0” perforation results in energization of 
the interposer magnet 55 during the period from 0 de 
grees to 22.5 degrees of type wheel rotation. Sensing 
of the “1” perforation results in energization of said 
escapement magnet during the period from thirty degrees 
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to 337.5 degrees of type wheel rotation. As described 
previously, if the interposer magnet 155 is energized for 
a short period of time, is deemergized, and then is ener 
gized for a long period of time, the interposer member 
140 will be positioned at its fourth position, with con 
sequent movement of the slide member 22 to its fourth 
position. Accordingly, whenever a “0” perforation and 
a "1" perforation are sensed in the same data representa p 
tion pattern, the slide member will be in its fourth posi 
tion after the first thirty degrees of type wheel rotation. 

In the case of sensing the character "Q,” then, the type 
wheel is delayed three teeth in timed operation relative 
to the movement of the contact arm 73 of the commuta 
tor. 70. It will be seen that the grid resistor set-up for 
the "G” pattern is identical to the set-up for the T pat 
tern, therefore the thyratron will fire when the contact 
arm 73 completes the circuit to the T pin of the com 
mutator 70. Since the slide member 22 will be in fourth 
position, however, movement of the type wheel to print 
ing position will occur when the fourth tooth of the T 
zone is passing the platen 112. In this manner, said 
type wheel is caused to print the “G” character. 
The interposer member 140 and slide member 22 are 

restored to first position by action of the respective bail 
bars 166 and 165, and the thyratron is extinguished upon 
return of the transfer commutator 60 to normal condi 
tion, as described previously. 
The perforation pattern for the fourth character of a 

Zone, then, will have a "0" perforation and a “1” per 
foration in addition to the pattern representing the first 
character in the same zone. The thyratron fires at the 
instant associated with the first character of the zone, 
but the type wheel is being driven three teeth in advance 
of normal timing so that the fourth character of the 
selected zone is printed. 

While I have described what I consider to be a highly 
movement of the interposer member 140, thus position- 75 desirable embodiment of my invention, it is obvious that 
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many changes in form could be made without departing 
from the spirit of my invention, and I, therefore, do not 
limit myself to the exact from herein shown and de 
scribed, nor to anything less than the whole of my inven 
tion as hereinbefore set forth, and as hereinafter claimed. 
What I claim as new and desire to secure by Letters 

Patent is: 
1. In a machine of the class described, a rotatable type wheel, continuously operating driving means for rotating 

said wheel, said driving means including a gear loosely 
fitted to an oversized keyway of a driving sleeve So as 
to be operatively connected to said sleeve with a prede 
termined amount of backlash, a platen disposed for 
cooperation with said type wheel, and pivotal means for 
supporting said wheel in continuous engagement with 
said driving means, said pivotal means being actuable to 
swing said wheel in planetary relation to said driving 
means and against said platen, said planetary movement 
imparting a counter rotational torque to said wheel in ex 
cess of the normal torque imparted by said driving 
means, whereby said backlash is absorbed by the planetary 
movement of the said wheel towards the platen so as 
to be taken up by said driving means when the planetary 
movement of said wheel is limited by said platen. 

2. In a machine of the class described, a rotatable type 
wheel, a continuously rotating gear train including a 
gear fitted to a driving sleeve formed with an oversized 
keyway to provide a predetermined amount of back 
lash in said gear train, a platen cooperating with said 
type wheel, a rockable carrier supporting Said wheel in 
continuous driving engagement with a gear of said gear 
train, and means for rocking said carrier to bring said 
wheel into printing contact with said platen at a selected 
time in the rotation of said wheel, said rocking move 
ment being in a direction to impart a counter rotational 
torque to said wheel and of sufficient velocity to exceed 
the normal rotational torque on said wheel by said driv 
ing means, whereby said backlash is absorbed by said 
wheel upon the movement of said wheel towards said 
platen to enable the driving torque of said driving means 
to be momentarily removed from said wheel while the 
wheel is in contact with said platen. 

3. In a machine of the class described, a rotatable type 
wheel, a continuously rotating gear train, a carrier for 
supporting said wheel in continuous driving engagement 
with a gear of said train, means for actuating said carrier 
to move said wheel to a print position at one of a plural 
ity of selected times in the rotation of said wheel, and 
means for shifting the axis of said gear to vary the an 
gular position of said wheel for any of said selected times 
during the rotation thereof. 

4. In a machine of the class described, a rotatable type 
wheel having a plurality of type elements arranged periph 
erally thereon, continuously operating driving means in 
cluding an idler gear for driving said type wheel, a car 
rier for supporting said wheel in continuous driving en 
gagement with said idler gear, means for rocking said 
carrier to move said wheel to a print position at selected 
times during the rotation of said wheel, and means for 
shifting the axis of said idler gear to vary the angular 
position of said type wheel, said shifting means selectively 
rendering effective for printing one of a plurality of said 
type elements for each of said selected times during the 
rotation of said wheel wherein the wheel is moved to 
print position. 

5. In a machine of the class described, a rotatable 
printing wheel having a plurality of type elements ar 
ranged peripherally thereon, a printing platen cooperat 
ing with said wheel, continuously operable driving means 
including a gear for rotating said wheel, a carrier for 
Supporting said wheel in continuous driving engagement 
with said gear, said carrier being rockable at selected 
times during a rotation of the wheel to bring a correspond 
ing type element into printing contact with said platen, 
shiftable means supporting said gear and movable to a 
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plurality of settings to vary the angular position of said 
wheel for each of said selected times at which carrier is rocked, and interponent means for determining the 
setting of said shiftable means. 

6. In a machine of the class described, a rotatable 
type wheel having a plurality of type elements arranged 
peripherally thereon, a continuously rotating gear train, 
a carrier for supporting said wheel in continuous driving 
engagement with a gear of said train, a platen cooperat 
ing with said wheel, means for rocking said carrier at 
selected times during the rotation of said wheel to bring 
a corresponding one of said type elements into printing 
contact with said platen, slidable means for supporting 
said gear, said slidable means shifting the axis of said 
gear to vary the angular position of said wheel for each 
of said selected times at which said wheel is brought into 
printing contact with said platen, and interponent means 
for determining different settings for said slidable means, 
each of said different settings determined by said inter 
ponent means corresponding to different angular positions 
of said wheel, whereby a related one of a plurality of 
said type elements may be effective for printing for each 
of said selected times said type wheel is brought into 
printing contact with said platen. 

7. In a machine of the class described controlled by 
sensed data represented by coded designations and having 
a recording member operable at one of a plurality of 
selected time in an operating cycle according to the data 
to be recorded in that cycle, circuit means for controlling 
the timing of said recording member, said circuit means 
including an actuating circuit effective when closed for 
operating said recording member, voltage dividing means 
settable combinationally according to sensed data designa 
tions, Switching means for producing a step wise succes 
sion of varying voltage potentials in each operating cycle, 
and circuit completing means in said actuating circuit 
responsive to potential relationships for completing said 
actuating circuit, said circuit completing means being con 
nected to said voltage dividing means and said switching 
means and effective when the potential produced by said 
switching means reaches a predetermined ratio to the 
potential established by said voltage dividing means for 
completing said actuating circuit to operate said recording 
member. 

8. In a machine of the class described controlled by 
sensed data represented by coded designations and having 
a recording member operable at one of the plurality of 
selected times in an operating cycle according to the data 
to be recorded in that cycle, circuit means for controlling 
the timed operation of said recording member, said circuit 
means including an actuating circuit with electro-magnetic 
means effective when said circuit is closed for operating 
said recording member, voltage dividing means including 
a separate switch and resistor individually controlled from 
separate designations and settable combinationally in ac 
cordance with the sensed data designations for establish 
ing a potential individual to each combination of sensed 
designations, switching means including a series of contact 
points interconnected by resistors of predetermined values 
for producing a step wise succession of varying voltage 
potentials in each operating cycle, and electronic circuit 
completing means responsive to voltage potential rela 
tionships for completing said actuating circuit, said elec 
tronic means including a pair of contacts in said actuating 
circuit, one of said pair of contacts being connected to 
said switching means, said circuit completing means also 
including a control element connected to said voltage 
dividing means, said electronic means being effective for 
completing said actuating circuit when the voltage poten 
tial produced by said switching means reaches a predeter 
mined ratio to the voltage potential established by said 
voltage dividing means, whereby said electro-magnetic 
means is energized to operate said recording member. 

9. In a machine of the class described controlled by 
sensed data represented by coded data designations, said 
machine having a rotatable recording member operating 
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at one of a plurality of selected times during an operat 
ing cycle, said member being driven by a driving member 
shiftable for varying the angular position of said record 
ing member at each of said selected times of an operating 
cycle, circuit means for controlling the operation of said 
recording member, said circuit means including an actuat 
ing circuit effective when closed for operating said re 
cording member, voltage dividing means settable under 
control of sensed data designations, rotary switching 
means including resistors for producing a step wise suc 
cession of varying voltage potentials in each operating 
cycle, circuit completing means in said actuating circuit 
and responsive to potential relationships for completing 
said actuating circuit, said circuit completing means being 
connected to said voltage dividing means and said switch 
ing means and effective when the potential produced by 
said switching means reaches a predetermined ratio to 
the potential established by said voltage dividing means 
for completing said actuating circuit to operate said re 
cording member, electro-magnetic means for operating 
said shiftable driving member to vary the angular position 

5 

20 
of said recording member for whatever time in the operat 
ing cycle said recording member is operated, and an 
independent circuit including a commutator and switches 
controlled by sensed data designations for selectively puls 
ing said electro-magnetic means to adjust the angular posi 
tion of said recording member and thereby selectively de 
termine the data to be recorded at the selected time of 
the cycle whereat said recording member is operated. 
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