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Eugene Buhler, New York, N. Y., assignor, by 
mesne assignments, to International Business 
Machines Corporation, New York, N. Y., a cor 
poration of New York 

Application July 10, 1931, Serial No. 549,881 
15 Claims. 

The invention relates to accounting machines. 
and has for its principal object the provision of 
an improved printing mechanism for such ma 
chines. 
Another object of the invention resides in time 

simplification of the printing mechanism of such 
machines by the provision of a constantly ro 
tating type drum and the provision of a power 
actuated impression hammer for striking an 
impression from a type while the drum is in 
notion. 
Other objects reside in new and improved 

structures and cooperations of the several ele 
ments of the mechanism as will be pointed out 
in the following detailed description. 
The preferred form of the invention contem 

plates a constantly rotating type carrier having 
a plurality of type movable in succession past 

(C. 101-93) 
change, this being taken care of by the usual 
group control system indicated generally at G.C. 
On a change in the group classification perfora 
tions, the group control system interrupts ac 
cumulating and a total taking operation may be 
initiated, the machine in this instance being 
driven by the reset motor RM under control of 
a group of circuits indicated generally at R.C. 
The printing in this case also is controlled by 
the printing magnets ff. These operations are 
well understood and fully explained in the pat-. 
ent referred to above. 
Each card column contains ten index point 

positions differentially located to represent the 
ten digits and a different digit is represented by 
a perforation in each position. As the card 
passes the lower brushes LB the position of its 
index points determines the time of the closure a printing position. A power, actuated impres--of circuits through the analyzing brushes and sion hammer is adapted to be impelled against 

any of the type as such type is passing printing 
position, the timing of the hammer movement 
and the arrival of a selected type at printing po 
sition being positively synchronized to the actual 
contact point. 
The invention is illustrated by Way of ex 

ample in the accompanying drawings in which 
Fig. 1 is a cross sectional view of the me 

chanical structure. 
Fig. 2 is a position view of parts shown in 

Fig. 1. 
Fig. 3 is a modified form of mechanism. 
Fig. 4 shows a circuit diagram of a tabulating 

machine to which the printing device may be 
applied. w 

The circuit diagram in Fig. 4 is substantially 
that of the printing tabulator disclosed in the 
patent to Daly and Page, #1,762,145, issued June 
10, 1930. During adding operations the ma 
chine is driven by a tabulating motorTM Which 
is controlled by a group of circuits including re 
lays and cam contacts and indicated generally 
at TC. The usual card feed clutch magnet is 
shown at CF in series with the tabulating motor 
and is effective to feed the usual perforated cards 
as long as the tabulating motor is in operation. 
The cards feed successively past the upper 

analyzing brushes UB and the lower analyzing 
brushes LB and as they pass the latter the items 
represented by the perforations may be en 
tered into accumulators represented by counter 
magnets f O and printed by printer magnets ff. 
The cards continue to feed and the successive 
items to be entered as long as certain classifl 

the resulting current impulses may energize Se 
lected counter magnets fo when the latter are 
properly plugged to the lower analyzing brushes. 
The magnets 0 when thus momentarily ener 
gized effect clutching action between an accu 
mulating wheel and a constantly operating driv 
ing shaft which clutching action persists until 
a predetermined point in the machine cycle. 
The ampunts represented by the perforations 
are thus rolled into the accumulators. - 
The magnets ?o when energized open contacts 
2 to break their own circuits. and close con 

tacts 3 to energize print magnets f at a time in 
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the cycle corresponding to the value of the item 
entered in the accumulators. Total printing is 
controlled by contacts 4 which cooperate with 
stepped cams 5. The latter are positioned by 
the accumulator wheels and the steps are so ar 
ranged that when the contacts f4 are operated 
during total taking they will be closed at a time 
in the cycle corresponding to the items stand 
ing on the accumulators, and energize print 
magnets f at this time. . . 
A shaft 20 (Fig. 1) is suitably geared to the 

main drive shaft of the tabulator so as to rotate 
constantly therewith and make one revolution for 
each cycle of operation of the tabulator. Driven 
from shaft 20 through gearing designated gen 
erally at 2 is a shaft 22 which has secured thereto 
a printing drum 23. Disposed on opposite sides. 
of the drum 23 are duplicate sets of printing type 
24 which rotate with the drum and a set of such 
duplicate type is provided for each column of the 
record which is to be printed. A stationary cir 
cular shield or casing 25 fixedly secured to the 55 cation perforations on successive cards do not frame of the device is disposed about the print 
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ing drum and is provided with an opening 26 
through which printing is effected upon a record 
strip 27. The strip 27 is fed from a supply reel 
28 and around shield 25 to a pair of feed rollers 
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29 and 30. The former is adapted to be rotated 
slightly to effect line spacing by means of a pawl 
mechanism generally designated 3 cooperating 
with ratchet 32 rigidly secured to the shaft of 
roller 29. The ratchet actuating mechanism 3 
is adapted to be operated by a cam 33 secured to 
Shaft 22, 
The usual printing ribbon 34 is suitably guided 

between record strip 27 and type elements 24 and 
may be suitably advanced by mechanism not 
shown in detail. A printing hammer 35, one of 
which is provided for each column, is adapted to 
be positively impelled toward the printing drum 
23 during the movement of the type past print 
ing position. This action takes place under con 
trol of the printing magnet in the following 
manner: Secured upon constantly rotating shaft 
20 is a fluted or toothed actuating member 36 
having teeth 3T adapted to cooperate with a tooth 
38 in an arm 39 which is pivoted to the lower 
extremity of a lever 40 pivoted at 4. Carried by 
arm 39 is a stud 42 adapted to be engaged by a 
spring-pressed by-pass 43 carried on lever 44. 

Energization of magnet through its arma 
ture 45 and link 46 will rock spring-pressed latch 
47 in a clockwise direction releasing lever 44 for 
movement in a counterclockwise direction under 
the combined influence of its spring 48. The 
consequent depression of by-pass 43 and its en-3, 
gagement with stud 42 will move the tooth 38 into engagement with a tooth 37 of actuating member 
36 whereupon the member. 39 will be moved in a 
positive manner toward the right, rocking lever 
40 about its pivot 4. 
lever 40 is adapted to engage a depending arm of 
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hammer 35 and rock the hammer in a clockwise 
direction about its pivot 50. As arm 39 is moved 
toward the right the free end thereof is adapted 
to engage the inclined camming Surface 5 which 
serves to disengage tooth 38 from the actuating 
member 36. This disengagement will take place 
when the parts are substantially in the position 
shown in Fig. 2 at which time the lever 49 will 
have positively rocked the printing hammer 35 
so that its striking point is just about to make 
contact with the record strip. The momentum 
of the hammer will carry it forward from this 
point to make actual printing contact between 

* the record strip and a type element 24 after which 
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it will rebound to home position where it is re 
strained by its spring 52. 
The gearing is such that the type elements 24 

paSS printing position in Synchronism with the 
passage of the index point positions of the record 
card past the analyzing brushes of the tabulating 
machine and the teeth 37 in the actuator 36. are 
so arranged that a tooth will pass the tooth 38 
during the passage of a type 24 past the printing 
line. When all of the type 24 in either set have 
passed printing position a cam 53 mounted on 
shaft 20 is adapted through spring-pressed link 
age 54 to rock the shaft 55 to cause depression of 
restoring fingers or bail 56 mounted on shaft 55. 

75 

Counterclockwise rocking of finger 56 will re 
store lever 44 to its normal position and throrh 
extension 49 will also cause positive restoration of 
latch 47 and its connected link 46 and armature 
45. Upon release of arm 39 from actuator 36 the 
arm is held upwardly and moved toward the left 
together with lever 40 by spring 57. By-pass 43 
is so constructed as to offer no resistance to the 

S. 

The upper extremity of 

restoration of arm 39 if the lever 44 has not been 
relatched. Now when lever 44 is rocked clock 
wise and relatched, the by-pass 43 will snap back 
over stud 42 to the position of Fig. 1. 
A modified form of latching structure is shown 

in Fig. 3 wherein energization of magnet f f will 
rock a latch 4a in a counterclockwise direction 
so that a projection 49a, thereon will depress lever 
44a to move arm 3Sainto engagement with actu 
ator 36. During the movement to the right of 
arm 39a under the action of actuator 36, a cam 

0 

ming edge 58 integral with arm 39a will engage . 
lever 44a rocking the same about its pivot to 
latched position at the same time positively re 
storing latch 4, together with the armature of 
magnet . In this manner the lever 44a and 
latch. 4d. are restored concurrently with the actu 
ation of the type hammer 35. w 
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 
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. 
I claim: 
1. In a printing mechanism, a rotatable type 

carrier, a printing hammer, a power drive, and 
an actuator for connecting said power drive with 
said hammer during rotation of said carrier to 
impel said hammer against the carrier. 

2. In a printing mechanism, a rotatable type 
carrier, a printing hammer cooperating there 
with, a power drive, means adapted to connect 
said hammer to said power drive to cause move 
ment of said hammer against said carrier while 
the carrier is in motion and further means for 
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disconnecting said hammer from said drive be 
fore said hammer strikes said carrier. 

3. In a printing mechanism, a type carrier 
comprising a plurality of type elements, means 
for moving said elements through printing po 
sition successively, a power actuator, a printing 
hammer coupling means for connecting said 
hammer to said actuator to cause said hammer to 
be actuated against said type elements as said 
elements are passing printing position and means 
for Synchronizing the actuation of Said hammer 
and the movement of said type elements past. 
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printing position to cause printing from a prede 
termined one of said type elements. 

4. In a printing mechanism, a rotatable ele 
ment, a type member carried by said element and 
adapted to be moved past printing position, a 
hammer, and actuating means adapted to cause 
said hammer to strike said type member as said 
member is moving past printing position, said 
hammer being free from control of said actuating 
means at the time when the said hammer is strik 
ing the type member. 

5. In a listing machine, card perforation read 
ing means, a continuously rotatable element, a 
type member carried by said element, a hammer 
adapted to cooperate with said member and 
means controlled by said reading means for posi 
tively actuating said hammer against said mem 
ber during the continuous rotation of said ele 
ment. ' 

6. In a listing machine, a plurality of type 
members, means for continuously moving said 
members through a predetermined printing po 
sition, a power actuated printing hammer and 
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2,018,538 
means for causing a positive power actuation of 
said hammer for selectively printing from one of 
said members while said members are passing 
through Said printing position. 

7. In a printing machine adapted to be con 
trolled by data-containing means, data Sensing 
elements, type members, means for causing said 
members to move continuously toward a fixed 
printing position, a printing hammer, and means 
controlled by said sensing elements for positively 
moving said hammer against said members for 
selectively printing from said members while the 
latter are passing through said printing position. 

8. In a printing machine of the class controlled 
by perforated cards, a rotatable drum and means 
for rotating the same, a plurality of type char 
acters circumferentially disposed on Said drum, 
a printing hammer disposed adjacent to said 
drum, Said drum and hammer being adapted to 
receive a record strip therebetween, and card 
controlled means for selectively urging one of said 
characters and said hammer together When Such 
character occupies a predetermined position and 
while said drum rotates uninterrupted whereby 
said character is impressed upon said record strip 
during the uninterrupted movement of said drum. 

9. In a machine adapted to be controlled by 
record cards having index points thereon, means 
for cooperating with the index points of Said 
cards, means for feeding cards past said cooper 
ating means, a plurality of type members, means 
for moving said members through a predeter 
mined printing position synchronously with the 
feeding of such cards, a printing hammer, an ac 
tuator therefor and means controlled by Said co 
operating means for connecting said hammer to 
said actuator for selectively printing from said 
members when the latter are passing through 
said printing position. 

10. In a machine adapted to be controlled by 
record Sheets having index points thereon, means 
for cooperating with the record sheet index 
points, means for feeding the record sheets past 
said cooperating means, a plurality of type men 
bers of varying designations arranged to corre 
spond in relative positions and designations with 
the index points of a sheet, means for moving Said 
members past a predetermined printing line in 
synchronism with the movement of the index 
points of a sheet past said cooperating means, 
a printing hammer, and means controlled by said 
cooperating means for positively moving said 

3 
hammer into striking engagement with any of 
said members while the latter are passing through 
Said printing line. 

11. In a printing mechanism, a movable type 
carrier having a plurality of type elements there 
On, a printing hammer, a power drive, an actual 
tor for connecting said power drive with said 
hammer during movement of said carrier to impel 
said hammer against the carrier. 

12. A printing mechanism comprising a mov 
able type carrier having a plurality of type ele 
ments thereon, means for moving said carrier, 
a printing hammer, means for connecting said 
hammer to said moving means effecting move 
ment of said hammer toward one of said ele 
ments, means for disconnecting said hammer 
from said moving means after partial movement 
thereof, said hammer being adapted to continue 
its movement and strike Said moving element by 
virtue of the momentum acquired during said 
partial movement. 

13. In a printing mechanism, a type carrier, 
having a plurality of columns of type arranged 
in rows, a plurality of printing hammers, one 
for each column of type, means for concurrently 
moving said columns past a printing position 
whereby the rows pass said position in succession, 
a record positioned between said carrier and 
said hanners, a power drive and means for se 
lectively connecting said hammers to said power 
drive at different times to force the record against 
the Carrier at Such times to receive a Succession 
of impressions on a single line as the rows of type 
spaSS uninterruptedly through printing position. 

4. The invention set forth in claim 13 in which 
means is provided for advancing the record after 
all the rows of type have passed through print ing position. 

15. In a printing mechanism, a type carrier 
having a plurality of type elements thereon, an 
actuator having a plurality of actuating elements, 
one for each type element on the carrier, means 
for imparting a continuous movement to both 
the carrier and the actuator, a pivoted printing 
hammer adapted to cooperate with said type ele 
ments and means for selectively coupling said 
hammer to one of Said actuating elements to 
cause the hammer to be positively rocked into 
engagement with the type element corresponding 
to the selected actuating element to cause print 
ing therefrom. 

- EUGENE BUHLER, 
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