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This invention relates to printing machines 
and more particularly to machines of the perfo 
rated record card controlled type, 
The principal object of the invention is to pro 

vide an improved type of printing mechanism 
Suitable for high speed Operation, 
A more specific object is to provide 8, plurality 

of independent type wheels arranged. On 3 Cons 
mon supporting shaft to which they are in 
positively connected for rotation & Adi poza which 
they are separately slidable in a direction transa 
verse to the axis of the shaft for psiating engages 
ment with 2, platea, 
A further specific object is to provide a plurals 

ity of printing Wheels arranged. On 8, CO innon 
shaft whereon they may be rotated different 
amounts to effect an alinement of type to repre 
sent numbers or Words, rovision is made for 
separately striking each of the type wheels to 
effect concurrent printing from all of the posi 
tioned type wheels. 
A further object resides in the provision of 

improved impression nechanism including a 
rotatable type wheel and a printing hammer era 
ranged to strike the printing Wheel to force it 
against a platen in Which the configuration of 
the hammer and the type wheel at the point of 
inpact is such as to effect a positive alinement 
of the type before an impression is made there 
fron. 
A further object of the invention is to provide 

an improved form of so-called Zoning mechanism 
for the interpretation of combinational hole 
perforations in record card columns represent 
ing alphabetic characters. 

Warious other objects and advantages of the 
invention will be obvious from the following pare 
ticular description of One form of mechanism 
embodying the invention or from an inspection 
of the accompanying drawings; and the inven 
tion also constitutes certain new and useful fea 
tures of construction and COmbination of parts 
hereinafter set forth and claimed. 
In the drawings: 
Fig. 1 is a sectional view of the printing mech 

anism showing the arrangement of the mecha 
S. 
Fig. 2 is a view showing the driving connections 

to the printing mechanism. 
Fig. 3 is a sectional view similar to Fig. 1, 

showing the parts in displaced position for print 
ing a selected character, 

Fig. 4 is a diagrammatic view showing the card 
feeding and sensing devices and the gear connec 
tions therefrom to the printing mechanism. 

Fig. 5 is a section at an enlarged scale taken 
along the lines 5-5 of Fig. 1. 

Fig. 6 is a detail of the parts shown in Fig. 1, 
the section being taken along the lines 6-6 of 
Fig. 1. 

(C. 101-93) 
Fig. 7 is an end view of a differential gear 

mechanism, looking in the direction of lines 7 
of Fig. 2, - 

Fig. 8 is a detail of a record card showing th 
arrangement of the perforations which represent 
the alphabetic and numerical characters. 

Fig. 9 is a timing chart of the various operat 
ing cans of the device. 

The machine in which the present improve 
nexats have been incorporated is well known and 
is exemplified in the patent to J. R. Peirce No. 
2,043,324. In the machine illustrated in detail 
in above described p3tent and generally herein, 
teolating CBS'ds are arranged to be fed singly 
toy & picker (Fig. 4) from a supply stack 2 to 
pairs of feed rollers 3 which advance the record 
cards to pass between a set of card sensing 
orushes 4 and contact blocks as disposed on op 
posite sides of the card. Further pairs of feed 
rollers 86 continue the advance of the cards to 
the usual discharge hopper. The feed rollers and 
picker are driven from a motor TIM which has 
belt, pulley, and gear connection to a shaft 8. 
A gear & Inourated on the shaft drives the usual 
train of gearing, generally designated 28), for 
operating the picker and feed rollers 3 and 
6. The ratio of the gearing is such that shaft 
8 makes one revolution for each card conveyed 

to pass the brushes é. 
A record, card is shown in Fig. 10 and is ar 

ranged with the usual columns, each of which 
contains twelve index point positions. The perfo 
rations in positions to 9 inclusive represent the 
digits 1 to 9 and the perforations in the C, E, and 
2 index point positions are known as zone perfo 
rations and are employed in combination with 
the numerical perforations to represent alpha 
betic characters. Thus the letter 'A' is repre 
sented by perforations in the and 2 positions; 
the letter 'B' by perforations in the 2 and 2 
positions; and so on. 
As the cards are fed through the nachine, the 

9 index point positions lead and as a perfora 
tion is encountered by a brush 6, a circuit is 
completed from one side of line 21, through the 
usual card lever contacts 22 which are closed as 
long as cards are passing the brushes, cam con 
trolled contacts 23, which close while the card is 
in engagement with the brushes, brush 4, perfo 
ration in the record card, contact block 5, a wire 
24, to a plug socket 25, and from thence through 
a plug connection 26 to a plug socket 27, printing 
magnet 28, wire 29, to opposite side of line 30. 

If the column. Sensed contains two perfora 
tions, the same circuit will be completed when 
the brush encounters the second perforation. 

It will be observed that the digits are repre 
sented by a single perforation in a column and 
the alphabetic characters by double perforations 
so that for numerals, the magnet 28 receives a 
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sensing brush 4. 
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single impulse, while for letters, the magnet is 
energized twice. Provision is made for indicat 
ing additional symbols, such as the minus sign - 
and the symbol #, these being represented by 
perforations in the and 2 positions, respec 
tively. 
Shaft 8 has secured thereto a gear 3 (Figs. 2 

and 4) which drives a gear 32 secured on shaft 33. 
Gear 32 meshes with a gear 34 pivoted to stud 
35 which gear in turn meshes with a gear 36 
mounted on a stud 37. Gear 36 forms part of 
a differential mechanism (see also Fig. 7) in 
which the gear drives a pinion 38 which in turn, 
through pinion 39, drives a gear 40 coaxial with 
gear 36 and in the opposite direction thereto. 
The gear 40 meshes with a gear 4f carried by 
shaft 42. The ratio of the chain of gearing just 
traced is such that shafts 33 and 42 make two 
revolutions for each revolution of shaft 8, or, 
in other words, two revolutions per card cycle. 
The pinions 38 and 39 are supported on an 

arm 43 which is pivoted on the stud 37 and 
carries a cam roller 44 with which the cam 45 
supported on stud 35 engages. The cam 45 and 
the differential gearing provide a convenient 
mechanism for varying the rate of operation of 
shaft 42 and also causes the shaft. to remain at 
rest for a period sufficient to effect printing from 
the printing wheels which are carried by the 
shaft, as explained hereinafter. 

Referring to Fig. 9, the motion of the shaft 42 
is indicated opposite the legend "Type wheel 
shaft' and the horizontal line indicates the move 
ment of the shaft at a uniform rate while the 
index point positions 9 to 0 of the card pass the 

Thereafter the shaft is de 
celerated, coming to rest and remaining motion 
less for the period indicated, after which it is 
accelerated to return to a uniform motion. This 
change in the rate of movement of shaft 42 is 
brought about by the rotation of the pinions 38 
and 39 around gears 36 and 40 and cam 45. 

Referring now to Figs, 1 and 5, the shaft 42 
carries a plurality of type wheels 46 provided 
with type elements 47 about the periphery of the 
wheels. The wheels 46 are rotatably supported 
on members 50 which are provided with rectangul 
lar Openings for mounting On shaft 42 which is 
also of rectangular CrOSS Section in the plane of 
the type wheels. The shaft 42 is provided with 
recesses 48 which receive springs 49 to hold the 
members 50 in the position shown in Fig. 1 
relative to the shaft. In this position, the mem 
bers 50 and type wheels 46 are concentric with 
shaft 42 and rotate therewith. Member 50 is 
star-shaped as shown and drives type wheel 46 
through the impositive connection which includes 
pawls 5f pivoted to the type wheel and urged 
into engagement with member 50 by means of 
Springs 52. - 

Each type wheel 46 is provided with a plu 
rality of teeth 53, one for each of the digits 9 
to 1, and a tooth 53a for the zero position which 
is longer than the teeth 53. At the commence 
ment of Operations, the tooth 53d abuts the pin 
54 lying in its path. This engagement holds the 
type wheel against rotation with the member 50. 
As the record card is about to pass the sensing 
brushes and just before the first index point posi 
tion is sensed, the arm 55 which carries pin 54 
is rocked clockwise about its pivot 56 to release 
the type wheel for rotation in synchronism with 
the further movement of the record card. This 
rocking of arm 55 is effected by a slide 57 which 
is forked at opposite ends to straddle shafts 42 
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and 58. A cam 59 on shaft 58 is provided with 
a lower portion 60 into which a pin 6 on slide 
57 drops under the influence of spring 62, caus 
ing the pin 63 in the slide to engage the edge 
of an opening 64 in member 55 to rock the mem 
ber clockwise. This rocking is momentary as the 
pin 6 drops into the depression 60 and rises 
again to rock pin 54 into position in which it is 
held by a latch 65 pivoted at 66. 

Referring to Fig. 2, the shaft 58 is driven 
through gears 67 from stud 35 and makes one 
revolution for each card. With the printing 
wheels now in motion, the teeth 53 will succes 
sively approach and pass the pin 54 as the cor 
responding index point positions of the record 
Card pass the Sensing brushes f4. Upon sensing 
a perforation, the circuit traced above will be 
completed through a magnet 28 which will rock 
its armature 68 counterclockwise to draw a link 
69 toward the right. The left or free end of 
link 69 is normally urged upward by a spring 
connection 70 with latch 65 and its movement 
in this direction is limited by a cam 7 carried 
by shaft. 58 which is timed so, that while the 
index point positions 9 to are passing the 
brushes, the link 69 has its left end in the lower 
position and while the remaining index point 
positions 0, f, and 2 are passing the brushes, 
the cam will permit the link to rise to its upper 
position as indicated in Fig. 3, but when in its 
lower position, the left end of the link engages 
a lateral extension on the lower end of latch 65 
so that upon energization of magnet 28 the latch 
will be rocked counterclockwise, causing it to 
release arm 55 to permit spring 72 to rock the 
arm and pin 54 into engagement with one of the 
teeth 53 to interrupt the further rotation of the 
printing wheel 46. 
The arm 55 is pivoted at 56 to the free end of 

an arm 73 which is pivoted on a cross rod 74 and 
provided with a roller 75urged by a spring 76 into 
engagement with Zoning cam 77. Cams 77, of 
which there is one for each type, wheel, are 
mounted for rotation on members 78 in the same 
manner that the type wheels 46 are mounted on 
the members 50. The members 78 are keyed to 
shaft 33 and drive the cams 77 through a similar 
Spring and pawl connection 79, 80. Each cam is 
provided with four teeth 8 which cooperate with 
a pawl 82 pivoted at 83. At the commencement 
of Operations, pawl 82 lies in the path of the teeth 
8 and as the cam rotates, the first tooth will be 
engaged by the pawl and further rotation will be 
interrupted. Just after the '1' index point po 
sition has passed the brushes, a bail 84 extending 
across the pawls 82 will be rocked counterclock 
wise and then back again to latch the pawl 82 
on a latch 85 between which and the pawl there 
is a spring connection 86. The bail 84 is carried 
by a rod 87 which in Fig. 2 carries a spring 
pressed arm 88 to which is connected a follower 
link. 89 having a roller 90 in engagement with a 
cam 9 carried by shaft 58. The time of the ini 
tial rocking of bail 84 is indicated in Fig. 9 and 
with pawl 82 now latched, the can 77 may rotate 
with the member 8 due to the pawl-star wheel 
connection. 
The teeth 8 labelled 0, f, and 2 now pass 

the nose of the pawl 82 as the corresponding in 
dex point positions pass the sensing brushes and 
during this period the link 69 is in its upper po 
sition wherein the left end thereof is in engage 
ment with a lateral extension of latch 85 (see also 
Fig. 6). If the brushes now sense a perforation 
in the Zero position, magnet 28 is again energized, 
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drawing link 68 toward the right and rocking 
latch 85 clockwise so that pawl 82 rocks into en 
gagement with cam to intercept the zero 
tooth 8?. if the perforation occurred at the 12' 
position, rocking would be effected later to en 
gage the 2 tooth 8. The cam is configured 
to lower the roller 75 as the cam rotates to post 
tion the roller in one of four Zoning positions. 

s 

20 

25 

Thus, if the cam is interrupted at the zero tooth 
, roller 75 will remain in the position of Fig. 1. 

'If the tooth 8 is engaged, the roller 75 will 
drop to the portion Ta of the cam, and if the 2 
tooth 8 is engaged, the roller will drop to the 
portion b of the cam, while if no tripping of 
pawl 82 occurs, the roller 75 will drop to the Tic 
portion of the cam. This differential positioning 
of the roller 75 has the effect of placing the pin. 
54 of arm 55 in one of four positions and the 
opening 64 in the member 55 is designed to CO 
operate with pin 63 so that this movement of pin 
54 will take place in a concentric arc. 
The pin 58, upon initially intercepting a tooth 

53 Will engage in a notch at the base of the tooth 
so that when arm 55 is lowered under control of 
cam 7 pin 54 will positively advance the wheel 
A6. f 

Briefly reviewing the operation, upon sensing 
a perforation in the record card, the pin 56 will 
interrupt printing wheel 46 and if the second 
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perforation sensed is in the Zero position, the 
cam will be interrupted to maintain the roller 
5 in its uppermost position or that shown in 

Fig. 1 so that the character represented by one 
of the digit perforations, plus a zero perforation, 
will be presented to the printing line. If the sec 
ond perforation occurred in the index point 
position, the type wheel 46 would have rotated 
to present the next adjacent type element, and 
if the second perforation were in the f2 position, 
the next type element would be presented, and 
if no second perforation were present, the third 
adjacent type element would be presented to the 
printing line due to the three additional steps of 
movement of the printing wheel after its initial 
interruption. * 

In Fig. 3 is shown the position of the parts 
after the magnet 28 has been twice energized, 
first in response to a perforation in the 6 position, 
and second, in response to a perforation in the fif 
position, this being in accordance with perfora 
tions in the 6 and positions, which according 
to Fig. 8 represent the letter 'O'. It will be See 
that the pin 54 has engaged the 6 tooth 53, in 
terrupting further rotation of type wheel 56 be 
yond this point, while the can TT has been inter 
rupted with its portion a directly beneath roller 
75, thus lowering pin 54 one step to present the 
letter 'O' to the printing line. 

It will be observed that if the perforation 2 
had been sensed instead of the f?, roller 75 will 
have dropped one step farther and the next ad 
jacent type element which is "F" would have been 
presented, while if no second perforation were 
presented, roller 75 would have dropped two steps 
farther to present the numeral 6 to the printing 
line. On the other hand, if the pawl 82 had been 
tripped to intercept the zero tooth 8?, there would 
have been no downward movement of roller 75 

70 

5 

and in consequence thereof, the type element rep 
resenting the letter 'W' would be presented to 
the printing line. 
After the card has been completely sensed, the 

shaft 42, as explained, will come to rest and the 
parts are so proportioned that during this period 
of rest, the shaft takes the position shown in Fig. 

3 
3 where the parallel sides are vertical and hori 
ZOntal so that the type wheels may be shifted 
toward the printing platen 93. This movement is 
effected as follows: s 

For each type wheel 46 there is provided a 
printing hammer 84 pivoted on a rod 95 and 
urged by a spring 96 in a clockwise direction, 
The hammers are normally restrained in the 
position of Fig. 1 by spring-pressed latches 9. 
After the shaft 42 has come to rest, a bail 98 is 
rocked clockwise to trip latches 9 so that the 
hammers 94 are rocked against the type wheels 
46 and urge them against the platen to print from 
the selected type. Each hammer 94 is configured 
as shown with V-shaped camming surfaces which 

10 

5 
engage the sides of the type faces to thus provide 
a means of accurately alining the type wheel as 
the latter is forced against the platen. The ball 
98 is connected by a link 99 (Fig. 1) to a follower 
arm OO whose roller of cooperates with a cam 
f02 on shaft 58 which cam is suitably timed as 
indicated in Fig. 9. 

20 

Between the platen and printing wheels is a . 
Suitable printing ribbon 3 which is fed from a 
spool 04, and which spool is advanced through 
a ratchet and blade device (5 from shaft 4 to 
which an arm 6 which carries the blade is se 
cured. In Fig. 2, shaft has secured thereto a 
member 07 which engages a pin in a follower 
arm C8 whose roller 09 cooperates with a can 

integral with gear 6. In the operation of 
the machine, the can makes a single revolu 
tion for each card, but due to the gear ratio, this 
single revolution is made in a half card cycle. 

After printing has been effected from the posi 
tioned type wheels, can 9 rocks its bail 84 again 
to release the pawls 82 but not far enough to be 
engaged by the latches 85, whereupon the cams 

rotate. The pawls 82 are held out a sufficient 
length of time to permit passage of all the teeth 
8 by the nose of the pawl after which the bail 
permits the pawls to re-engage the cam so that 
the leading tooth 8 will be intercepted and all 
the cams will be realined and held in this posi 
tion until the index point positions 9 to of 
the next following card have been analyzed. 
Near the end of the cycle, cam 9 causes bail 

84 to move upwardly sufficient to engage arms 
85a (Figs. 1 and 3) of those latches 85 which 
have not been tripped in response to a Zone per 
foration. Thus, all the pawls 82 will be in posi 
tion to intercept their respective cams 77 by en 
gagement with the leading teeth 8. 

Following printing, the arms 55 are withdrawn 
from the teeth 53 and rocked into position to 
intercept the long teeth 53a. So that the type 
wheels which are now free to rotate will re 
aline themselves and stop against the pin 54 
which, just before the 9 position of the next fol 
lowing card is sensed, will be moved out of the 
Way of the long teeth to permit the type wheels 
to advance in synchronism with the sensing of 
the next record card, 
The platen 93 may be advanced by any suitable 

spacing mechanism and it is apparent that the 
usual latches may be provided for the hammers 94 
so that one or more thereof may belocked against 
operation as desired. 
While there has been shown and described and 

pointed out the fundamental novel features of 
the invention as applied to a single modification, 
it will be understood that various omissions and 
substitutions and changes in the form and de 
tails of the device illustrated and in its operation 
may be made by those skilled in the art without 
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4. 
departing from the spirit of the invention. It is 
the intention therefore to be limited only as in 
dicated by the scope of the following claims. 
What is claimed is as follows: 
1. In a printing machine, a printing wheel hav 

ing a plurality of type about its periphery, a sup 
porting shaft for said wheel, means for mounting 
said wheel on said shaft for movement Cf the 
wheel transversely to the axis of the shaft, means 
for effecting rotary displacement of Said wheel 
about said shaft to select a type for printing and 
means for moving said wheel upon said shaft 
transversely to its axis of rotation to effect print 
ing from the selected type. 

2. In a printing machine, a printing wheel 
having a plurality of type about its periphery, a 
supporting shaft for said wheel, an impositive 
connection between said shaft and said wheel, 
means for mounting said wheel on said shaft for 
movement of the wheel transversely to the axis 
of the shaft, means for rotating said shaft and 
wheel to move said type to pass a printing posi 
tion in succession, means for interrupting the 
rotation of said wheel to stop a selected type in 
printing position and means for moving said 
wheel upon said shaft transversely to its axis of 
rotation to effect printing from the Selected type. 

3. In a printing machine, a printing wheel 
having a plurality of type about its periphery, a 
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supporting shaft, an impositive connection be 
tween said shaft and wheel, means for rotating 
said shaft and wheel to cause said type to pass a 
printing position in succession, means for inter 
rupting the rotation of said wheel with the shaft 
to present a selected type to the printing position 
and a hammer to strike said wheel and move the 
same transversely to its axis of rotation to effect 
printing from the selected type. 

4. In combination, a platen, a coacting type 
wheel, a supporting shaft on which the type 
wheel is mounted for rotation and also for trans 
verse movement relative to the shaft, means for 
maintaining the type wheel in a rearward trans 
verse position on the shaft, Spaced from the 
platen, and means for moving the type wheel for 
wardly and transversely relative to the shaft to 
strike the type wheel against the platen to effect 
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printing. 
5. In combination, a type wheel, a Supporting 

shaft, normally concentric therewith, means for 
mounting said wheel for movement out of con 
centricity therewith, a platen, a hammer, and 
means for causing said hammer to engage and 
move said wheel out of concentricity with said 
shaft and toward said platen to effect an impres 
sion thereupon. 

6. In a printing machine, a type wheel, a Sup 
porting shaft, means for rotating Said shaft with 
a uniform motion and bringing it to rest periodi 
cally, means for effecting relative rotative dis 
placement between said wheel and shaft during 
its period of uniform motion and means for mov 
ing the wheel transversely to the direction of its 
axis during said rest period to take an impression 
therefrom. 

7. In a printing mechanism, a type wheel hav 
ing spaced type faces with cam portions integral 
therewith, a supporting shaft, means for effecting 
rotative displacement of Said wheel upon said 
shaft to select a type for printing, a platen and 
a hammer arranged to strike the said can por 
tions of the type diametrically opposite the se 
lected type to impel the Wheel against the platen 
and alline said wheel. 
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8. In a printing mechanism of the class de 

scribed, a supporting shaft, means to rotate the 
same, a member mounted on said shaft for rota 
tion therewith and slidable thereon in a direction 
transverse to its axis, a type wheel carried by Said is 
member, an impositive driving connection be 
tween the two and means for causing said mem 
ber and wheel to slide transversely to the axis of 
said shaft to effect printing from said wheel. 

9. In a machine of the class described, a print- 0 
ing wheel having type characters thereon, a 
supporting shaft, said wheel having an imposi 
tive connection with said shaft for rotation there 
by, means for mounting said wheel on said shaft 
for movement of the wheel transversely to the 15 
axis of said shaft, means for rotating said shaft, 
means for interrupting the rotation of the wheel 
with the shaft to select a character for printing 
and for locking said wheel in position, and means 
for causing an impression to be taken from the 20 
Selected character. 

10. Aprinting mechanism comprising a rotat 
ing shaft, a type wheel mounted on said shaft 
for impositive driving thereby, said wheel hav 
ing a plurality of type elements about its pe- 25 
riphery, a member for positively engaging said 
Wheel to interrupt its movement with said shaft 
and means for causing a differential displacement 
of said member after engagement with said 
wheel whereby the wheel is given an additional 30 
movement to select a type element for printing. 

11. A printing mechanism comprising a print 
ing wheel, means for impositively rotating said 
wheel, primary Selecting means for interrupting 
the rotation of said wheel comprising a stopping 35 
member operable at differential times to engage 
and hold the wheel against rotation, Secondary 
selecting means comprising a cam cooperating 
with said member and means for causing differ 
ential rotation of said cam to effect displacement 40 
of said member and wheel to select a desired 
character for printing. 

12. The invention set forth in claim 11 in which 
common means is provided for causing the opera 
tion of said primary and secondary selecting 45 
means. 

13. The invention set forth in claim 11 in 
which common means is provided for causing the 
successive operation of said primary and sec 
ondary selecting means. 

14. In a printing machine, a printing wheel 
having a plurality of type about its periphery, 
a supporting shaft for said wheel, an impositive 
connection between said shaft and said wheel, 
means for mounting said wheel on said shaft for 55 
movement on the shaft, means for rotating said 
shaft and Wheel to cause said type to pass a 
printing position in succession, means for inter 
rupting the rotation of said wheel and to lock 
the same with a selected type in printing position 60 
and means for moving said wheel upon said shaft 
transversely to its axis of rotation to effect print 
ing from the selected type. 

15. In a printing machine, a printing wheel 
having type elements thereon, a supporting shaft, 5. 
means for mounting said Wheel on Said shaft, for 
movement on the shaft, means for rotating said 
wheel and shaft to present a type element to 
printing position and means for effecting relative 
movement between Said shaft and Wheel in a 70 
direction transverse to the axis of rotation to take 
an impression from a type element. 
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