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The present invention relates to record con 
trolled machines in general and, more particu 
larly, to printing mechanism for such machines. 

The broad object of the invention is to pro 
Wide an improved printing mechanism which is 
Simpler and more flexible than former printing 
mechanisms. 
A further object is to provide means controlled 

by records and adapted to suppress printing oper 
ations. 
A more specific object of the invention is to 

provide improved means for effecting group in 
dication or non-repetitive printing of data, which 
is Sensed in each of a succession of record cards. 

In prior machines, group indicating has been 
effected by mechanism which prevented the posi 
tioning of type bars, or, by preventing the sensing 
of the record cards. The present arrangement 
Contemplates the use of so-called hammer locks 
which may be selectively operated to take an 
impression from the type bars. These hammer 
locks, when properly set, prevent any selected 
type bar hammers from operating for certain 
Cycles of the machine and allow these hammers 
to operate for other cycles. Due to the fiexibility 
of the arrangement, it can be used to prevent 
repetitive printing of group indications when the 
tabulating machine is conditioned for “listing,' 
that is, printing from each record card. It can 
be used to control the selection of printing; that 
is, it can Select certain cards or portions of cards 
for printing and eliminate all others. 
ther be utilized for the prevention of over print 
ing of indications and totals which would nor 
mally occur when the setting of the machine 
is shifted from "listing' to “tabulating' without 
changing the plug connections. 
Another object of the invention is to provide 

improved means for causing the selective printing 
of debit and credit amounts. 
Another object of the invention is to provide 

means for controlling the printing of zeros by a 
group of printing elements. 
Various other objects and advantages of the 

invention will be obvious from the following par 
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 vertical section of a portion of the 

machine embodying the present invention, 

It can fur 

(C. 101-93) 
Fig. 2 is an outside view of the printing mech 

anism showing the drive therefor. 
Fig. 3 is a view of a portion of the printing 

mechanism as viewed from the left in Figs. 1. 
and 2. 

Fig. 4 is a fragmentary enlarged view of the 
column splitting mechanism as viewed in the 
direction of the arrows 4-4 of Fig. 1. 

Fig. 5 is an enlarged side elevation of the col 
umn splitting mechanism shown in Fig. 4. 

Fig. 6 is an isometric view showing the arrange 
ment of the hammer lock and control mechanism 
therefor. 

Figs. 7, 8, and 9 are details showing various 
operative positions of the hammer locks. 

Flg. 10 is an enlarged View showing the type bar 
and Zero printing control mechanism. 

Flg. 11 shows a fragment of a record card. 
Fig. 2 is a Sample of a record showing the 

manner in which zero printing is controlled. 
Fig. 13 is a sample of a record showing the 

manner in which group indicating is effected. 
Fig. 14 is a sample of a record showing the man 

ner in which the printing of selected items is 
Suppressed. 

Fig. 15 is a circuit diagram. 
Fig. 16 is a tinning diagram of the essential cir 

cuit controling devices. w 
The printing mechanism may be of any suitable 

form, but for convenience may be assumed to be 
Substantially identical with the one described 
in my U. S. Patent No. 2,016,682, granted October 
8, 1935. It includes the usual platen A (Fig 1) 
and a number of vertically movable type bar as 
Semblies including carriers 2, slidably mounted 
on each of which are type heads 3. The pur 
pose of this type of construction will be ex 
plained more ully hereinafter. Each type head 
has type elements 4 adapted to print the numer 
als 1 to 9 and the letters A to Z. The type ele 
ments 4 are arranged in nine groups in the foll 
lowing order from top to bottom in Figs. and 10: 
9, I, R., 2.; 8, H, Q, Y; 7, G, P, X; 6, F, O W: 
5, E, N, W; 4, D, MI, U; 3, C, L, T; 2, B, K, S; 
1, A, J. Below the type elements 4 are two zero 
type elements Aa, 4b referred to hereinafter as 
the numeral Zero and the alphabetic Zero, respec 
tively, which are separated from each other. by a 
distance equal to that between centers of three 
successive type elements i 4. The numerical type 
elements 4 correspond to the usual numerical. 
type elements of a conventional Hollerith type 
bar, but are Spaced far enough apart to make 
room for three alphabetic type elements between. 
Successive numeral type elements. 
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The numeral type elements are selected for a 

printing operation in identically the same man 
ner as in conventional Hollerith tabulating ma 
chines, for instance, as in Patent No. 1.822,594 
under control of a perforation in one of the index 
point positions 1 to 9 of a record card column. 
The alphabetic type elements are selected under 
control of combinations of perforations, each of 
which may comprise a perforation in one of the 
index point positions 0, 11, and 12, with another 
in the remaining nine index point positions; thus, 
the letter I of the type group is Selected by the 
combination of a 9 perforation and a 12 perfora 
tion in one of the columns of the record card; the 
letter R by a 9 perforation and an 11 perforation. 
The entire code is similarly arranged and the 
particular combinations are as set forth in my 
copending application Serial No. 701,444, filled 
December 8, 1933. 
The selection of the alphabetic type elements 

f4 is effected by arresting each carrier 2 in the 
appropriate position corresponding to the value 
of a perforation in index point positions 1 to 9 
of the record card and by further movement of 
the type head 3 relative to its carrier One, two, 
or three steps according to whether the other 
perforation of the combination necessary for 
a selection is in the 12, 11, or 0 positions, re 
Spectively. 
As a matter of convenience, the four positions 

of the type elements in each group will be termed 
zones 1, 2, 3, and 4, the numeral type being in 
zone 1, the letters A to I being in Zone 2, the 
letters J to R in zone 3, and the letters S to Z. 
in zone 4, the 0, 11, and 12 perforations which 
control the Selection of the alphabetic type elle 
ments Will be termed 'Zone perforation.S.' 
mechanism which effects relative movement be 
tween each carrier 2 and its type head 3 may 
be termed the 'Zoning' mechanism. 
Each carrier 2 is provided with a series of 

stops 5 which in Fig. 1 are labelled 0 to 9 and 
represent the corresponding index point positions 
on the record card. As the carrier 2 is moved 
upwardly, the stops 5 move in succession to 
pass a stopping pawl 6. The latter is held in 
the position of Fig. 1 by a latch which has 
connection 8 with armature 9 of the usual 
printing magnet 20. 
When a type carrier is used to print numerals 

only, it will, of course, be controlled by a single 
perforation in one of the index point positions 0 to 
9, inclusive. In such case, each type head 3 and 
its carrier 2 is maintained in the relationship 
shown in Fig. 1, and as the card is passing the 
lower analyzing brushes, a circuit completed 
through the perforation in the card will energize 
the magnet 20 in a well known manner and will 
effect the release of pawl 6, causing it to en 
gage the stop 5 corresponding in value to the 
location of the single perforation in the record 
card column. This operation results in bringing 
the corresponding numeral type element in the 
type head. 3 to the printing line. 
The carriers 2 are moved upwardly by a cam 

operated shaft 2 which carries arms 22 having 
depending link connection 23 with a bail 24 
pivoted at 25. Also pivoted at 25 are actuating 
arms 26 which are connected at their free ends 
to the lower extremity of carriers 2 through 
link connections 27. Arms 26 are urged in a 
clockwise direction by springs 28 which are con 
nected at their upper ends to a cross bar secured 
to arms 22. Thus, as the arms 22 and bail 24 
are rocked in a clockwise direction by shaft 2, 

The 

2,181,918 
the springs 28 will rock the arms 26 in the same 
direction and will cause elevation of the car 
riers. 12. r 

The manner in which the type bar assemblies 
comprising carriers 2 and heads 3 are con 
Structed to permit relative movement will now 
be explained, after which the zoning mechanism 
whereby such relative movement is effected will 
be set forth briefly. 
The carrier f2 is shown in Figs. 1 and 10 as 

being provided with a slot 29 and a guide 30 
which are adapted to receive a slotted block and 
the lower end 32 respectively of the type head 
3, the block sliding within the slot 29 and the 
lower end 32 sliding in the guide 30. A spring 
33 whose lower end is anchored to the carrier (2 
is provided at its upper end with a hooked mem 
ber which engages the lower edge of an opening 
in the shank of the type head 13, the spring 33 
tending to resiliently hold the head 3 in coopera 
tion. With the carrier 2. 
Mounted upon the lower portion of each car 

rier f2 is a slide 36 provided with grooved blocks 
37 which cooperate with suitable slots in the 
carrier 2. A spring 39 anchored at its lower 
end to the carrier 2 and at its upper end to the 
slide 36 tends to move the slide downwardly to 
bring a shoulder 40 in the slide into engagement 
With a block 4 riveted to the carrier f2. With 
the parts assembled as in Fig. 1, the spring 39 
draws the slide 36 downwardly and spring 33 
urges the type head f3 in the same direction 
So that the lower end 32 thereof engages the 
slide 36, 

It is plain that if the slide 36 is moved up 
Wardly relative to carrier f2, the head 3 will 
move likewise. 
A Spring-pressed latch 42 pivoted at the lower 

end of the carrier 2 is adapted to cooperate 
with three shoulder stops 43 formed in the slide 
36. When the slide is moved upwardly one or 
more steps with respect to the carrier, the latch 
42 will cooperate with one of the steps 43 to hold 
the parts in their displaced relationship. The 
manner in which such displacement is auto 
natically effected under control of the zone per 
forations in the card will now be explained. 

ASSociated with each alphabetic type bar as 
Sembly is a vertically slidable comb 44 which is 
adapted to be moved downwardly and then up 
Wardly during each cycle of the machine. Each 
comb has a series of three stops or lugs 45 which 
on the upward movement of the comb paSSeS a 
stopping pawl 46 in synchronism with the paS 
Sage of the Zone perforations 0, 11 and 12 by 
the upper analyzing brushes of the machine. 
Each pawl 46 is controlled by a zone magnet 47, 
the energization of which operates its armature 
to release pawl 6, allowing the latter to be moved 
by its spring into engagement with one of the 
stops 45. By this action, further upward move 
ment of the comb 44 is prevented for the time 
being. The combs 44 are moved upwardly by 
means of a Spring 51 and moved downwardly by 
a ball 52 secured to a shaft 53. The bail engages 
the upper ends of the combs and moves the lat 
ter downwardly whenever the shaft 53 is rocked 
at the propertime by a suitable cam (not shown). 
The comb 44 has pivoted thereto an arm 55 

whose free end lies in the path of movement of 
the associated slider 36 and whose lower edge 
rests upon a bail 56 which is pivoted at 57. Under 
control of the zone perforations the pivot point 
of arm 55 may take one of three positions below 
that of Fig. 1. In this figure the parts are shown 
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with the comb in the position it assumes when 
no Zone holes are present in the card; that is, 
when numerals only are to be printed. When the 
carrier 2 is in its lowermost position, the bail 56 
is rocked in a counterclockwise direction to move 
the arm 55 in a similar direction into engagement 
with the lower extremity of slide 36. It will be 
apparent that the distance which the free end of 
arm 55 is moved upwardly under control of the 
bail 56 depends upon the location of the pivot 
point of arm 55 at such time. Thus, if the pivot 
point is located as shown in Fig. 1, the free end 
of arm 55 will be moved upwardly to a position 
where it barely touches slide 36. A Zone perfora 
tion in the 0 index point position will result in 
the movement of the free end of arm 55 three 
steps upwardly from the position of Fig. 1. A 
perforation in the 11 position will cause it to 
move two steps, while a perforation in the 12 
position will cause it to move only one step above 
the position in Fig. 1. These steps of movement 
are, of course, transmitted to the slide 36 and it, 
in turn, will be moved upwardly one, two, or three 
steps in accordance with the setting of the related 
comb 44, the latch 42 carried by the carrier 2 
serving to hold the slide at its displaced position 
with respect to the carrier. 

Baill 56 is actuated through the medium of a 
toggle mechanism comprising links 58, one of 
which is pivoted to the bail and the other is 
pivoted to an arm 6 . The point of connection 
of the links 58 carries an arm 62 which is also 
pivoted to an arm 64 secured upon a cross shaft 
65. The shaft 65 is rocked in a counterclockwise 
direction once each card cycle by a suitable can 
(not shown) thus tending to straighten the toggle 
comprising links 58. 

Referring to Fig. 2, an arm 66 carried by a rod 
67 is adapted to be rocked from the broken line 
position to the solid line position of Fig. 1 prior 
to the straightening of the toggle links 58. When 
shaft 65 is rocked in a counterclockwise direction 
under control of its cam, the right end of arm 6 
will be engaged by arm, 66 so that the pivot point 
of the toggle will be restrained against down 
ward movement and subsequently straightening 
of the toggle will cause the bail 56 to rock in a 
counterclockwise direction. 

In Fig. 2, it will be noted that the rod 67 car 
ries an arm 68 whose upper end is adapted to be 
engaged by the free end of an armature latch 69 
operated by a magnet 70. Energization of this 
magnet will permit arm 68 to rock in a counter 
clockwise direction under the influence of a Spring 
and thereby rotate the rod 67 and the arm 66 
to the solid line position of Fig. 1. The magnet 
to is in series with a switch (Fig. 15) and can 

(50 

(55 

75 

contacts 72 which close once at the proper time in 
each card cycle to energize magnet 70. When 
the machine is used for printing numerals only, 
the zoning mechanism may be partially disabled 
to lighten the operating load on the machine by 
opening switch so that the magneto remains 
deenergized and the arm 66 remains in the posi 
tion shown by broken lines in Fig.2 and straight 
ening of the togglethrough the action of the con 
trolling cam will merely cause the pivot of the 
toggle to move downwardly, arm 6 rocking about 
a pivot to permit such action, but the bail 56 will 
remain undisturbed. 

It will be understood from the foregoing de 
scription and the more detailed explanation found 
in my U. S. Patent No. 2,016,682 that in the case 
where a perforation occurs in one of the 1 to 9 

, rating numeral type. 

3 
index point positions only, the mechanism con 
trolled by the Zone magnets 4 will not be effec 
tive to shift slide 36 relative to carrier f2 and the 
type assembly will be arrested differentially, pure 
ly by the operation of print magnet 20, as in 
former Hollerith tabulating machines. On the 
other hand, if a zone perforation also appears in 
the 0, 11 or 12 positions, the magnet 47 will be 
effective in conjunction with magnet 20 to control 
the zoning mechanism, as described, to cause 
Selection of one of the three alphabet type sepa 

In the present arrange 
ment of the type elements which differs from that 
in prior machines in the location of the zero type 
elements, if no perforation appears in a given 
column, the associated carrier 2 will move to a 
position where the blank position immediately 
below the type element 4d (Fig. 10) is at the 
printing line. If only a zero perforation is present 
in a column, the type element did is positioned 
under control of the magnet 20. If the Zoning 
mechanism is operative, the sensing of a Zero 
alone in a column will cause positioning of the 
lower zero type element 4b at the printing line. 
Whether or not a zero is actually printed will de 
pend upon the operation of the type hammers ai, 
will be explained hereinafter. 

Referring now to Fig. 10, each of the type 
carriers 2 is provided with a stop 75 which 
cooperates with a cross member 78 to position 
the type carrier when its movement is not other 
wise interrupted. When the zoning mechanism 
is ineffective and pawl 6 is tripped to position 
the type element 8a on the printing line, the 
stop 5 will have moved to a position where its 
upper end engages an arm T rocking the lat 
ter counterclockwise to cause clockwise rocking 
of latch member 9 to raise hook 80 thereof out 
of cooperation with a baill 81. As will be ex 
plained hereinafter, this raising of hook 80 pre 
vents the tripping of the printing hammer in the 
associated type bar position through member 
79. With the zoning mechanism operative, the 
type head 3 would have been displaced upwardly 
three steps to present the lower zero type element 
4b to the printing line and in this case, also, 
the cooperation of stop 75 with arm would 
rock member 9 to the same position and again 
tripping of the associated type hammer would 
have been prevented. With no perforation in the 
column, the carriers 2 would have risen an 
additional step, presenting the blank space foll 
lowing either of the type elements 4a or f4b and 
consequently no printing can take place in either 
position regardless of whether or not the asso 
ciated printing hammers are tripped. 
In my prior application Serial No. 701,444 and 

in U. S. Patent No. 2,016,682, the type elements 
were so arranged that when no perforation Was 
present in a column, one of the zero type ele 
ments was presented to the printing line and it 
was necessary to provide additional mechanism 
to prevent printing from these zero type elements 
in certain positions. With the present arrange 
ment whereby no type elements are presented to 
the printing line when a column is blank, the pro 
vision of this mechanism is obviated and zero 
printing only takes place when a Zero perforation 
is present to definitely position the type elements. 
The manner in which printing of the zeros is ef 
fected under control of the column splitting 
mechanism will be set forth after the printing 
hammer mechanism has been explained. 
The printing hammers are designated 82 in Fig. 

1 and are controlled in substantially the same 
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4. 
manner as those in U. S. Patent No. 1,867,026, 
granted July 12, 1932 to J. R. Peirce and in ap 
plication Serial No. 442,348, filed April 7, 1930 
by J. R. Peirce. Such differences as exist will be 
described in detail hereinafter. The type han 
mers 82 are operated by springs 83. Normally, 
hammer latches 84 pivoted on a cross shaft 85 
prevent the springs from forcing the hammers 
into contact with the heads of type elements 4, 
4a or 4b. The hammers are re-latched after 
each operation by means of a cam operated ball 
86 mounted on a shaft 87. Pivoted to each latch 
84 is a spring operated hook member 79 normally 
in position to be engaged by ball 8 secured to a 
shaft 88. The latter is operated by a cam (not 
shown) which functions once each card cycle 
to draw any members 79 through their hooks 80, 
which may be in the position of Fig. 1 to the 
left and operate the latches 84 to release the re 
lated hammers 82 for actuation of their Springs 
to strike the type elements at the printing line. 
Each member 79 cooperates with an arm 
which, as explained, cooperates with the stop 75 
on the carrier. This stop is so placed that move 
ment of the carrier to any printing position for 
printing from any of the type elements above 
element 4a will not disturb the member, and 
hook 80 will remain in cooperative relationship 
with the bail 8. 
The column splitting mechanism is substan 

tially identical with the one described in the 
Peirce U.S. Patent No. 1,867,026. A hammer cou 
pling member 93 (see Figs. 1, 4, and 5) is pivoted 
to the upper end of each latch 84. The members 
93 have narrow tongues 93a which are adapted to 
underlie bent-over lugs 84b formed in the adja 
cent latch 84, which lugs act as stops to limit 
counterclockwise movement of member 93. A 
bent-over lug 93b, formed in each member 93, 
permits only limited clockwise movement of each 
member 93 by contact with the edge of the latch 
84 to which said member is pivoted. A short arm 
92c, formed in each member 93, has a rivet or 
boss adapted to engage holes 93d in latch 84 
to retain members 93 in the operative position 
of Fig. 5 or the alternative inoperative position 
in which lug 93b engages latch 84. Each mem 
ber 93 also has an abutment 93e adapted to en 
gage the lug 84b of the next adjacent latch 84 to 
the one on which said member is pivoted. 

Referring to Fig. 4, it will be assumed that 
the three coupling members 93 shown correspond 
to the units, tens and hundreds denominational 
orders ranging from bottom to top, respectively, 
of a bank assigned to printing data and that all 
are in the position of Fig. 5. If the hundreds 
type bar now moves to print a '4,' for example, 
its latch 84 will be rocked clockwise (Fig. 5) as 
described above, to release the hammer for the 
hundreds type bar. The abutment 93e of the 
hundreds coupling member will, by engagement 
With the lug 84b of the tens latch 84, rock the 
latter clockwise also. The latch 84 of the units 
type bar will also be operated by the tens latch 
84, due to the abutment 93e of the coupling mem 
ber 93 of the tens latch engaging the lug 84b 
of the units latch and rocking the units latch 84 
clockwise with reference to Figs. and 5. Thus, 
if neither of the units and tens type bars are 
arrested in one of the numerical positions 1 to 9 
or A to Z, inclusive, the three type bars corre 
sponding to the three coupling members 93 
shown in Fig. 4 will print "400.' 
Now, if the upper member 93 (Fig. 4) associ 

ated with the hundreds type bar is moved clock 
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wise (Fig. 5) until its lug 93b stops further nove 
ment of said member, the abutment 93e of this 
member will move to a position below the lug 84b 
of the tens latch 84. As a result, the moving of 
the hundreds type bar to the '4' position, as be 
fore, will cause an ineffectual movement of the 
coupling member of the hundreds latch 84 and 
neither the tens nor units latch 84 will be oper 
ated, and only the numeral '4' will be printed. 
It will be seen that the coupling members 93 may 
be selectively set to inactive position to split the 
solid bank of type bars into arbitrary groups and 
under these conditions, any type bar assuming a 
position to present either of the zero type ele 
ments f4a or 4b, will, through members 93, 
cause Zeros to be automatically printed to the 
right of the operated type bar, up to the point 
where a coupling member is set to inactive posi 
tion. 
An example of the manner in which zero print 

ing is effected without the use of Special mecha 
nism is shown in Fig. 12. In this figure the evers 
93 of Fig. 5 are set to the position shown in that 
figure in the sections designated A, so that posi 
tioning of any type. bar in these fields will cause 
tripping of the hammers 82 in all lower order 
positions. Thus, when the card bearing the 
street address is analyzed, the type bars will be 
set to the positions indicated with two of the 
bars adjusted to present zeros for printing. The 
hammers for printing the two zeros are tripped 
under control of the hammer which prints the 
numeral 2. The hammer in the position between 
200 and Jones is also tripped, but since the type 
bar in this position is at a blank position, no 
printing takes place. 
The circuit connections for controlling the op 

eration of the zone magnets 47 and the print 
magnets 20 are shown in Fig. 15. A typical cir 
cuit established by the ZOne perforations is traced 
as follows: from left hand line wire 95, upper 
contact roll UCR and an upper brush UB, through 
a 0, 11, or 12 perforation in the record card, a 
wire 96, a plug wire 97, a magnet 47, and cam 
contacts 98 to right hand line wire 99. A typi 
cal circuit established by a perforation in the 1 
to 9 positions is traced as follows: line wire 95, a 
magnet 20, a wire f OO, a plug wire f O, a wire 
02, a lower brush LB, a lower contact roll LCR, 

through a hole in the record card and cam con 
tacts 03 to line wire 99. As described before 
herein, a circuit is also established through mag 
net 70 when Switch 7 is closed, as would be the 
case when alphabetic printing is being done. 

Referring now to Figs. 1 and 6, each of the type 
hammers 82 is notched to provide a shoulder f04 
above each of which is located a leaf spring latch 
05 secured at one end to a bar f06. Supported 
on the bar 06 by a pivot rod f O7 is a pair of 
cam levers fo8 and 09, a pair of which is pro 
vided for each latch 05. The lever f OB has its 
camming surface at a slightly greater distance 
from the pivot point OT than the lever 109 and 
when rocked from the position of Fig. 6 to that 
of Fig. 7 will depress the latch fo5 from the dotted 
line position of Flg. 7 to the full line position 
where the free end of the latch lies in the path 
of shoulder 04 of the printing hammer. With 
the latch in this position, the hammer is effec 
tively locked against operation for all operations 
of the machine. The lever O9 when rocked to 
the position of Fig. 8 will move the latch 05 from 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

35 

70 

the dotted line position in this figure to the full 
line position wherein the free end of the latch 
has approached the shoulder f04, but not far 



5 

O 

20 

25 

30 

35 

45 

55 

O 

5 

2,181,918 
enough to interfere with the operatioi of the 
printing hammer. The supporting bar 06 is 
mounted for oscillation on pins to journaled in 
the frame of the machine and may be rocked in a 
counterclockwise direction as will be explained. 
When so rocked, as indicated in Fig. 9, the levers 
09, which have been rocked to the position of 

Fig. 8, together with their latches fo5, will assume 
the position of Fig. 9 wherein the latches now co 
operate with shoulders 04 to block the printing 
hammers. Those latches 05 which have not 
been preset by the levers 08 or 09 will assume 
the dotted line position indicated in Fig. 9, where 
in they do not interfere with the operation of 
their respective hammers. It will thus be seen 
that in positions in which the levers O9 have 
been preset, blocking of the hammers will take 
place when the bar 06 is rocked. This is brought 
about as follows: 
Secured to the bar (FigS. 3 and 6) is a bracket 
which has pivoted thereto a link 2 whose 

lower end is connected to an arm 3 normally 
held in the position shown in Fig. 2 by the arma 
ture 4 of a pair of magnets 5. Arm 3 is 
pivoted on a stud 6 on which is also pivoted a 
bell crank having a pin 8 underlying the 
arm 3. The lower arm of the bell crank lies in 
the path of a roller f on arm. 20. Arm 20 is 
part of the linkage controlled by complementary 
cans 2 which serve to reciprocate the type bars 
Once each cycle of the machine and during the 
operation roller 9 causes counterclockwise rock 
ing of bell crank di 7 to raise arm ( 43 slightly 
away from armature 4. It is at this time that 
magnet 5 may be energized and if energization 
takes place, arm 3 will be permitted to move 
in a clockwise direction and rocking of bar 06 
will consequently take place. Energization of 
magnet 5 may take place under control of a 
special perforation in the 11 index point position 
of "a record card, such as indicated at 'X' in 
Figs. 11 and 15. Upon sensing of this perfora 
tion by one of the upper brushes UB, a circuit is 
completed from line 95, upper contact roller UCR, 
“X” perforation, brush UB, wire i 22, plug con 
nection 23, pick-up winding of a relay R8, cam 
contacts CF6, timed to close when the 'X' hole 
is at the brush UB, upper card lever contacts 
UCL, to line 99. Energization of relay R8 will 
close its contacts R8a to provide a holding circuit 
traceable from line 95, wire 24, contacts R8a, 
upper holding winding of relay R8, cam contacts 
CF22, to line 99. As indicated in Fig. 16, this 
holding circuit will be maintained throughout the 
remainder of the cycle and during the first half 
of the next following cycle during which the 
record card having the “X” perforation will trav 
erse the lower brushes LB, during which time the 
data, perforations will be sensed by these brushes 
to position the type carriers. Energization of 
relay R8 will also cause closure of its contacts 
R8c and if switch 25 is in its full line position, 
a circuit will be completed during the next cycle 
through cam contacts CF4, which extends from 
line 95, through cam contacts CF4, relay con 
tacts R8c, Switch 25, hammer lock magnet 5, 
to line 99. In this manner, record cards con 
taining the special 'X' perforation will cause 
locking out of those hammers whose levers 9 
have been preset to the position of Fig. 8 so that 
printing in those positions will not take place. 
If switch 25 is in its dotted line position, the op 
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eration will be reversed; that is, the hammer lock 
magnet 5 will be energized each cycle when 
cam contacts CE4 close, the circuit being trace 

5 
able from line 95, contacts CF4, normally closed 
relay contacts R8b, switch 25, hammer lock mag 
net 5 to line 99. In this case, the energization 
of relay R8, in response to the sensing of the 'X' 
hole, will cause opening of contacts R8b and the 
operation of the hammer lock will be suppressed 
for cards having this perforation. 

Fig. 13 illustrates a report as it Would appear 
when listed with the hammer locks under 'X' 
punch control. In this report the first four lines 
represent data contained on four cards, each of 
which contains the name 'John Jones' and of 
which only the first card contains the 'X' perfo 
ration. The levers 09 in the field in which this 
name of the salesman is to be printed are set to 
the position of Fig. 8 and switch 25 is moved 
to its dotted line position. So that the hammer 
lock operation is suppressed for the 'X' punched 
card and locking is effective for other cards. Al 
ternatively, all the cards, except the first card of 
each group, may have the 'X' punching; in 
which case, with switch 25 in its full line posi 
tion, the same report will be printed; that is, the 
hammers will be locked for all the 'X' punched 
cards and they will be free to operate for the 
non “X'' punched cards. 

Fig. 14 illustrates a report in which the ham 
mer lock control is used for printing certain por 
tions of certain cards and eliminating the print 
ing of these same portions of other cards as in 
the case where the management does not wish 
the cost figures of certain items to be printed 
although they are punched in the tabulating 
cards. Thus, in the report of Fig. 14, the hammer 
lock levers 9 are set in the unit cost and total 
COst positions in the sections of the type bars 
Which are to print unit cost and total cost. The 
switch 25 is set in its full line position and the 
third, sixth, and eighth cards are “X” punched. 
Another manner of controlling the hammer locks 
to effect group indication which does not require 
'X' punching either the first or subsequent cards 
of a group may be effected as follows: 
A tabulating machine to which the present in 

Vention is applied is provided with contacts which 
are closed during total taking operations which 
follow the accumulation of data from each group 
of record cards. These contacts are generally 
designated as total Setting contacts in the ma 
chine and an additional contact, designated TS 
in Fig. 15, is provided, whose time of closure is 
indicated in Fig. 16. When Such contact closes 
during total taking operations, a circuit is com 
pleted from line 95, through relay magnets R22 
and R in parallel, contacts TS, to line 99. Relay 
R closes its contacts Rib and relay R22 closes 
its contacts R22a, thus establishing a circuit 
from line 95, lower card lever contact LCL, closed 
if there is a card in position to pass the lower 
brushes, contacts Rib, a plug connection 30, 
contacts R22a, upper Winding of relay R8, con 
tacts CF22, to line 99. 
dotted line position, the closure of contacts CF4 
Will prevent the energization of hammer lock 
magnet 5 so that printing will take place when 
the first card of the next group passes the lower 
brushes. The contacts TS are opened during 
card feeding Operations so that the hanner lock 
magnet f 5 is energized for each record card 
after the first printing of the group indication 
data is suppressed for such record cards. With 
this arrangement, the report just described in 
Fig. 13 may be readily obtained without 'X' 
punching the cards themselves. 

It will be apparent that printing from record 
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6 
cards may be selectively suppressed or enabled 
for the handling of a variety of problems. 
A further example of the use of the mechanism 

may be in handling of debit and credit values. 
For example, where credit amounts are perfo 
rated in their true value in a card field and the 
same field is utilized to record the combinations 
of debit amounts, in such case, if all credit cards 
are “X” punched and switch 25 set in its dotted 
line position, Only the true credit figures will be 
printed and the printing of complements of debit 
items will be suppressed. 
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 details 
of the device illustrated and in its operation may 
be made by those skilled in the art without de 
parting from the spirit of the invention. It is the 
intention therefore to be limited only as indi 
cated by the scope of the following claims. 
What is claimed is as follows: 
1. In a machine of the class described, a plu 

rality of differentially positionable type carriers, 
record Sensing means and means controlled there 
by to cause positioning of said carriers, printing 
hammers, one for each carrier, means normally 
operative to trip said hammers, presettable means 
arranged to select one or more of said hammers 
for suppression of operation thereof, and means 
controlled by said sensing means to render said 
presettable means effective to prevent operation 
of said selected hammers. 

2. In a machine of the class described, means 
for sensing a group of record cards, One or more 
of which may contain a special designation, type 
carriers, and printing hammers therefor, locking 
means for said hammers, selectively settable 
means positionable to render said locking means 
normally effective or ineffective, and means con 
trolled by said sensing means in response to the 
analysis of said special designations for reversing 
the normal condition of Said locking means. 

3. In a machine of the class described, a plu 
rality of differentially positionable type carriers, 
printing hammers, one for each carrier, means 
for actuating said hammers, latches normally 
holding said hammers against action, a bail for 
releasing said latches, a second, manipulative 
latch for each hammer partially advanceable to 
hammer locking position, record sensing means 
and means controlled thereby to effect comple 
tion of the advance of said partially advanced 
latches to thereby lock said hammers against op 
eration. 

2,1?1,918 
4. The invention set forth in claim 3 in which 

each of said second latches is separately ad 
justable to partially advanced position whereby 
any selected hammer Or group of hammers may 
ultimately be locked thereby. 

5. In a machine of the class described, a plu 
rality of type carriers, a printing hammer for 
each, means for tripping said hammers for print 
ing action, a pivoted bar, a plurality of latches, 
one for each hammer, carried by said bar ad 
jacent to the corresponding hammers, means for 
moving one or more of said latches partly toward 
the corresponding hammers without engaging the 
Same, and automatically operated means for 
rocking said bar to move said partly advanced 
latches into locking engagement with their ham 
eS, 
6. In a machine having a plurality of type car 

riers and a printing hammer for each, a zero 
printing device for type elements which normally 
move to a blank position unless selectively moved 
to a position to print a zero or other character, 
means for disabling the printing hammers in po 
sitions in which the carrier is set to print zero 
and means controlled by a hammer related to a 
carrier set to print another character for render 
ing the disabled hammer effective to print zero 
from its carrier. 

7. In a machine of the class described, means 
for Sensing record cards for data representative 
of debit and credit amounts, including means for 
determining the character of the amount sensed, 
type carriers controlling in accordance with the 
amount Sensed, printing hammers and actuating 
means therefor, and selectively settable means 
controlled by said determining means for causing 
the suppression of Said actuating means for either 
kind of amount. 

8. In a machine of the class described, means 
for sensing a group of record cards, one or more 
of which may contain a special designation, type 
carriers, printing hammers, one for each carrier, 
means normally effective for actuating said ham 
mers to effect printing of data from each card of 
said group of cards, means controlled by said 
sensing means in response to the analysis of said 
Special designations for suppressing the opera 
tion of the hammers for the card or cards con 
taining said special designation, and selectively 
settable mechanism for causing said suppressing 
means to effect suppression of less than all of 
said hammers whereby only part of the data con 
tained in cards having said special designation 
will be printed. 

ALBERTw. MILLs. 
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