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Martin Siegel, Livonia, Mich., assignor to Burroughs Cor 
poration, Detroit, Mich., a corporation of Michigan 

Fäed Aug. 29, 1969, Ser. No. 52,534 
7 Clainrias. (Cil., 235-61.6) 

This invention relates generally to bookkeeping ma 
chines and more particularly relates to an electro 
mechanical read-in apparatus therefor. 
As is well known in the business machine industry, 

it is frequently desirable to provide mechanism for deliver 
ing previously recorded data, numeric or alphabetic, from 
an external source such as coded documents, perforated 
tape or the like for rapid and reliable input of information 
to be utilized in a machine bookkeeping procedure. The 
problem encountered is that of providing a read-in 
mechanism which is capable of rapid operation yet is 
reliable and readily adaptable to any bookkeeping machine 
which has as its basic operating mechanism a plurality 
of differentially positionable data members. 

It is an object of this invention to provide an improved 
apparatus capable of translating coded indicia into me 
chanical movement corresponding to the value thereof. 

it is an additional object of this invention to provide 
an apparatus for translating coded indicia into correspond 
ing mechanical movement by electromagnetic means. 

It is a further object of this invention to furnish a read 
in apparatus for controlling the differential movement of a 
data rack mechanism whose operation is of the positive 
stop type and wherein timing has been eliminated as a 
critical factor. 

Other objects of the invention will become apparent 
from the following detailed description taken in con 
nection with the accompanying drawings in which: 

FIG. 1 is a side view of a bookkeeping machine with 
parts broken away embodying the present invention; 

FIG. 2 is a fragmentary view showing the control 
device for the machine index slide; 

FIG. 3 is a perspective view of the read-in-unit and a 
portion of a data rack; 

FIG, 4 is a perspective view of the Scanner and a por 
tion of a code perforated tape; and 

FIG. 5 is a general schematic view of the read-in sys 
tem of the present invention. 
With reference to FIG. 1, my read-in apparatus, indi 

cated generally by the numeral 26, is adapted to read in 
information encoded by perforations in a tape, mag 
netically encoded documents or other similar means to 
a plurality of data racks in the bookkeeping machine. As 
is clearly evident, the information may be numeric or 
alphabetic according to the code provided and further 
utilization means will be shown whereby practical use 
of the coded information may be made. În FiG. 1, only 
those components of a bookkeeping machine are shown 
which illustrate the manner in which a basic read-in opera 
tion would function in accordance with the present inven 
tion. For a further understanding of the details of the 
machine, reference may be made to U.S. Patent No. 
2,629,549, issued to T. M. Butler on February 24, 1953, 
which is of common ownership herewith. 

With reference to the components of the machine 
shown in F.G. 1, Supported on the machine carriage is a 
platen 22, an index slide 24, which is situated beneath 
the keyboard and is positioned by a key stem action in 
manual operations of the machine, and the main cam 
shaft 26. One of a plurality of differentially positionable 
members, hereinafter referred to as data racks, are hori 
Zontally arrayed in a side by side relationship in the 
machine and indicated by numeral 28. In order to present 
the most simple and straightforward exposition of the 
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read-in apparatus it will be described with reference to 
the control of a single data rack. It will, however, be 
appreciated that a similar read-in apparatus may be pro 
vided for as many data racks as desired to control the 
number of digits in the input desired. 
Also shown in FEG. 1 is a printing mechanism. Its 

main parts include gear 30 which serves to mesh with a 
lower toothed portion 31 of data rack 28 and transmit 
motion to a lower rack gear portion 32 to position the 
upper type members 34 vertically in correspondence with 
the numeric value of the coded number read in to the data 
rack. To further simplify the explanation of the present 
invention, the input considered will be that of a single 
digit number. The type elements 34 carry from top to 
bottom the digits 0 and 1 through 9. Each of the data 
racks 28 carries in its central portion a lock rack 36 of a 
well known construction which holds the rack 23 against 
movement during the print operation. Each data rack 
28 has an upward and forwardly extending lug 38 at its 
forward end which is adapted to engage one of a plurality 
of stop shoulders 39 on the upper surface of stop sector 40. 
It will be appreciated that one stop sector is provided for 
each data rack 23 and index slide 24. The stop sectors 
are rockably supported on a shaft 42 which is supported 
at its opposite ends in the machine sideframes and has 
an upward arm 44 biased in a clockwise direction by a 
spring 46. The stop shoulders 39 on each stop sector 
are spaced at uniformly increasing distances from the 
axis of the shaft 42 so that the data rack 28 is positioned 
differentially and the one nearest thereto represents a 
stop for no forward movement of the data rack and cor 
responds to the zero position. The upper end of the arm 
44 is coupled by a stud to its respective index slide 24. 
Support structure for the data rack 28 is provided by 

two transverse rods 48 each of which extends through a 
horizontal slot 56 in the rack. The rods are supported in 
side frames of the machine. Further guides are provided 
for the data racks by a comb member 52 which is mounted 
transversely in the machine at its forward end. The comb 
plate has a series of vertical slots through which the data 
racks 28 are guided in spaced parallel relationship. Each 
data rack is urged forwardly in the machine by a tension 
spring 54. The spring has its rear end connected to a 
stud on the data rack and is anchored at its forward end 
to comb plate 52. 
The drive mechanism for the machine as previously 

indicated is centrally located about main cam shaft 26 
and includes a clutch 56 adapted to provide a single cycle 
of revolution. A clutch actuating yoke 60 is pivotally 
mounted about a transversely fixed shaft 58. The yoke 
has a short arm 62 and a long arm 64 extending rear 
wardly in the machine. The short arm 62 is adapted to 
engage the end of clutch pawl 66. Extending from clutch 
pawl 66 is an inwardly disposed clutch tooth 68 which is 
engageable with one of a series of circumferential notches 
in star gear 7. Additional mechanism for actuating the 
clutch is provided by levers 72 and 74 both of which are 
rockably supported on an auxiliary side frame of the 
machine which is not shown. Lever 72 extends down 
Wardly, is spring biased clockwise, and carries an abut 
ment 73, which is adapted to engage a laterally extending 
lug 65 at the rearward end of arm 64 of yoke 60. Lever 
72 also carries an abutment 73a, which is engaged by a 
notched portion 75 on lever 74. A rearward extending 
arm 76 of lever 74 is pivotally connected to a link 78, 
which extends rearwardly in the machine. By engage 
ment of the clutch 56 through the aforementioned mecha 
nism, the drive motor is enabled to drive the main cam 
shaft of the machine through one revolution clockwise. 

Aiso mounted rotatively about the camshaft and form 
ing a part of the drive mechanism are a series of cams 
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of which cam 80 is shown in part. Shown coacting with 
cam 80 is a multiple armed lever 82, which is rockably 
Imounted on a transverse shaft 84. Shaft 84 extends 
between the side plates of the machine. Lever 82 has a 
forward extending arm 88 and a rearward cam follower 
arm 86. The forward arm 83 carries a bail 96 which is in 
engagement with a projection from index slide 24 and 
limits the rearward movement thereof. Cam follower arm 
86 carries a cam roller 92 which cooperates with cam 
80 during the clockwise rotation of the cam whereby 
lever 82 is rockable in a clockwise direction to permit 
the rearward movement of index slide 24. 
The forward and rearward movement of the data rack 

28 is controlled by the action of a bail rod 94. The bail 
rod extends transversely in the machine, is mounted at 
its ends in horizontal slots in guideplates provided there 
fore, and is controlled in its forward and rearward move 
ment by additional cam means mounted on the main cam 
shaft 26 in a manner fully disclosed in the aforementioned 
Butler patent. As previously indicated, the data rack is 
biased forwardly in the machine by the action of spring 
54. When the parts are in normal position with the 
machine at rest, as shown in FIG. 1, the bail 94 rests 
in a small concavity in the forward surface of a shoulder 
96 of the data rack. During the forward movement of 
the bail in a machine cycle of operation, the data rack is 
allowed to move forward in the machine to a predeter 
mined limit provided by rods 48 engaging the rearward 
ends of their respective slots 50 and is arranged to be 
stopped in a plurality of informaticn-indicating positions 
by means hereinafter to be described. The information 
indicating positions of the data rack may be conveniently 
described as in value-indicating positions, wherein it is a 
series of integers, for example, the digits 0 and 1 through 9 
of the decimal code. As a result of the rearward move 
ment of bail 94, the data rack is moved to its normal 
inactive position with rods 43 in engagement with the 
forward edges of slot 50. 
The machine is provided with a plurality of totalizers 

of a type well known in the art which are adapted to per 
form addition, subtraction, or total taking operations. 
One of the totalizers is indicated by numeral 98 with one 
of a plurality of totalizer pinions 100 shown. The totalizer 
pinion is engageable with a lower toothed portion of data 
rack 28 during its forward or rearward movement as 
fully explained in the Butler patent. 
The read-in mechanism 20 which is the subject of the 

present invention is situated at the rear of the machine 
and is mounted on a rear portion of the machine frame 
102. A bracket 104 is fixed to the rear surface of frame 
102 and has mounted thereon four electromagnets 106 
through 109. Each electromagnet has its clapper op 
eratively connected to a corresponding stop slide 110 
through 13. Mounted on the inner surface of frame 102 
is bracket 114 which supports electromagnet 16. The 
clapper of electromagnet 116 is coupled to a slide 118, 
which carries a roller 120. Also mounted on frame 102 
in a position above bracket 114 is electromagnet 122 
which has its clapper coupled to link 78 and is therefore 
adapted to engage clutch 56 to initiate a cycle of opera 
tion of the machine. A lever 124 is pivotally mounted 
on Stud 126 at a point near the rear end of data rack 28. 
Lever 124 has at its forward end a cam portion 128 en 
gagable with the roller 120 carried by slide 118. At its 
rearward end, lever 124 has a raised abutment portion 
or shoulder 130. The forward end of lever 124 is nor 
mally biased upwardly by a spring 132 whereby its 
shoulder 130 beyond the pivot point 126 is maintained in 
an inactive position relative to stop slides 110 through 
113. Data rack 28 is provided at its rear end with a 
raised abutment portion or shoulder 134. 

FIG. 2 shows an electromagnet 136 mounted forward 
ly in the machine on auxiliary machine side frame 138 
which is shown in part. A lever 140 is pivotally mounted 
on side frame 38 and has its forward end operatively 
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connecteed to the clapper of electromagnet 136. At its 
rearward extending portion, lever 140 is biased down 
Wardly by spring 142 and carries a bail 144 adapted to 
engage a downwardly extending projection 146 on index 
slide 24. Energization of electromagnet 136 will there 
fore rock lever 40 counterclockwise whereby bail 44 
will serve to arrest the rearward movement of index slide 
24. 

F.G. 3 shows further structural detail of the read-in 
unit. The bracket (4 mounted on machine frame 102 
has a forward portion bent at a right angle on which elec 
tromagnets i86 and 108 are mounted and a rearward 
portion bent out from frame 92 on which electromagnets 
267 and 69 are mounted. All electromagnets are shown 
in an unenergized condition in which their associated 
slides are maintained beyond engagement and outside 
the line of movement of shoulders i30 or 134 on the 
data rack. Each slide 10 through 13 has a downward 
ly extending stop projection which will be drawn into 
the path of abutment £38 in the active, elevated position 
of lever 124 or into the path of abutment 134 of rack 28 
in the inactive, lowered position of lever 124 thus stop 
ping the data rack 23 in differential value-indicating po 
sitions corresponding to multiples of a unit distance be 
tWeen the stop projections. The energization of electro 
Imagnet 6 is operable to draw roller 20 inwardly so 
that it engages the cam portion 28 of lever 124 during 
the forward motion of data rack 28 in a machine cycle. 
By this cam means, the elevation of abutment 130 on 
lever 124 to an operative actuated position is accom 
plished. Each of the slides 110 through 113 and 118 is 
provided with a pair of horizontal slots 150. A pair of 
parallel spaced shafts i48 extend on either side of frame 
182 and project through slots 150 to provide support 
and guidance for the longitudinal movement of these 
slides. A cut out portion 152 is provided in frame 102 
to provide clearance for the movement of data rack 28 
therethrough and in the event none of the stop slides have 
been actuated to stop the data rack when the fixed abut 
ment 134 engages the lower rearward surface of frame 
02. 
FiG. 4 shows a portion of a perforated card bearing 

a punch code, traveling in a path indicated by an arrow 
beneath a scanning head or reader of a type well known 
in the art. The advancing and transport mechanism for 
the card has been omitted since it does not form a part 
of the present invention. A scanner unit is provided 
which Senses the presence of coded holes and provides 
electrical pulses whereby the electromagnets may be se 
lectively energized. The scanner unit which is an ex 
ternal adjunct to the accounting machine includes a row 
of aligned electrical switches 156 through 161 which 
Control the energization of electromagnets 122, 109, 108, 
107, 103 and 116 respectively in response to the pres 
ence of perforations. A shaft 162 is supported in a line 
at right angles to the path of travel of the card 154. Jour 
nailed upon shaft 162 is an actuating lever 164 for each 
of the aforementioned switches 56 through 61. In re 
Sponse to the presence of a hole, the actuating lever will 
protrude therethrough, whereby it will rock counter 
clockwise about shaft ió2, become displaced from its as 
sociated plunger, and cause its respective switch to close. 

FIG. 5 shows a schematic whereby the switches 156 
through 161 of the scanner unit control the energization 
of the various control electromagnets in the accounting 
machine. 

Description of Operation 
The operation of the read-in apparatus in conjunction 

with the accounting machine will be described in connec 
tion with a specific code as shown in FIG. 4. The per 
forated card 154 has perforations coded progressively for 
numeric values from “1” through '9' and zero. The 
Scanner Switches are shown engaging the first transverse 
code Zone indicative of the value of “1.” As indicated 
by the card, it is necessary to initiate a cycle of the ac 
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counting machine for every coded value. This is ac 
complished by the perforations on the card aligned with 
switch 156 in the scanner unit. With reference to FIG. 1, 
the closure of switch 156 will serve to energize electro 
magnet 22. Since electromagnet 122 has its clapper 
connected to link 78, the link will be moved rearwardly 
in the machine. As a result, lever 74 will be rocked 
clockwise and its notched portion 75 will be displaced 
upwardly from abutment 73a on lever 72. Lever 72 
will then be spring biased in a clockwise direction whereby 
its abutment 73 will be displaced from lug 65 at the end 
of lever 64. Yoke 60 will pivot clockwise about shaft 58 
whereby its short arm 62 will be disengaged from the 
end of clutch pawl 66. Clutch tooth 68 will then drop 
into a notch on star gear 70 and the machine will be given 
a single cycle of revolution in a manner fully described 
in the Butler patent. As a consequence of the rotation of 
the cams carried on cam shaft 26, lever 32 will be rocked 
clockwise to permit the movement which will initiate the 
forward travel of the data racks 28 in the machine. 
As further shown in FIG. 4, the perforations in the 

lane sensed by switch 361 of the scanner control the en 
ergization of electromagnet 116. When the slide 118 con 
trolled by electromagnet E6 is actuated, the can roller 
carried thereby serves to engage and rock the lever 24 
counterclockwise thus raising its abutment 38 to an 
active position for that portion of the forward movement 
of rack 23 during which roller 20 is in contact with the 
raised camming surface 28 which slopes rearwardly in 
the machine and drops off near stud 26 as shown in 
FIG.1. Selective energization of electromagnets 66 
through 109 by their corresponding scanner switches, in 
conjunction with the energization of electromagnet ió 
will arrest the data rack in differential positions indica 
tive of the values “1,” through “4.” For coded values 
from “5” through “8” electromagnet A15 is not energized. 
Thus lever 24 is maintained with abutment 30 in its 
lowered or inactive position by spring 132. Selective 
energization of electromagnets 66 through (9 will there 
fore position their respective stop slides in the path of 
fixed abutment 34 at the rear of data rack 28 to arrest 
the rack in the desired differential position. 

It will be noted that in the '9' position of the rack, it 
is permitted its greatest degree of forward movement in 
the machine. For coded value "9,” as shown in F.G. 4, 
the perforations in the card 154 are arranged to control 
switches 56 and 6 and thereby actuate relays 22 and 
116, respectively. This actuation of relay 16 and there 
by the positioning of slide 138 is incidental to the entry of 
the value '9' and, as is shown in F.G. 5, is for the pur 
pose of actuating relay 136. Thus, when the value "9" 
is to be entered into the machine, abutment E30 is po 
sitioned by the coaction of roller A26 and camming Sur 
face 28 to its active position during the initial forward 
movement of rack 28. As shown in F.G. , the rear 
ward sloping camming surface 128 drops off abruptly 
near stud A26. Thus, when the rack 28 has traveled for 
ward a sufficient distance, as shown in FIG. 1, a dis 
tance approximately equal to 44 unit distances, the 
rearward sloping camming surface falls away from en 
gagement with roller 120 and thereafter lever 24 is 
free to rotate under bias, thereby returning abutment 30 
to its normally inactive position. With the abutment 
30 returned to its inactive position before it can en 
gage frame 62, the rack 28 is free to continue its for 
ward movement until fixed abutment 134 engages frame 
102, thereby stopping the rack in the '9' position. 

in the “0” or no movement rack position, a perfora 
tion is provided only in the column controlling switch 
156 and electromagnet 22 to initiate a machine cycle. 
With reference to FIGS. 2 and 4, electromagnet 35, 
which inhibits the movement of index slide 24 is activated 
for all values except "0.” As shown in FGS. 1 and 2, 
the index slide 24 is permitted to move rearwardly where 
by stop sector 46 will be pivoted clockwise about shaft 
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42 to place its first stop shoulder 39 closest to shaft 42 
in engagement with lug 38 on rack 28 to arrest the rack in 
its starting or Zero position. 
As additionally shown in FIG. 1, utilization means are 

provided for the positioning of the rack in its value in 
dicative position. The number read-in may be printed 
out by means of the printing mechanism shown or may 
be stored in a totalizer 98 or any similar storage device. 

it may now be appreciated that the present read-in ap 
paratus provides a positive stop acting mechanism where 
in all elements are simultaneously set, each with a single 
electrical pulse, at the same time in accordance with the 
coded indicia presented. The actual positioning of the 
rack is accomplished by the abutment action of the piv 
oted ever acting as a partial movement control, or in the 
inactive state of the pivoted lever, by the action of a 
second fixed abutment on the data rack. 

WÉaat is claimed is: 
1. A device for translating values of a value series rep 

resented by coded indicia into corresponding moved posi 
tions of a differentially movable member comprising, a 
plurality of equally spaced like stops in alignment with 
each other and slidable in a direction normal to the move 
ment of said differentially movable member, a movable 
abutment mounted on said differentially movable member 
in a normally inactive position and movable to an active 
position, a fixed abutment mounted on said differentially 
movable member being spaced from said movable abut 
ment a distance equal to the spacing between the first and 
the last of said stops, means responsive to said coded 
indicia for selectively activating one of said stops to 
engage one of said abutments, and means responsive to 
said coded indicia for controlling the movement of said 
movable abutment into its active position. 

2. Means enabling the differential positioning along the 
path of movement of a differentially positionable member 
comprising, a first abutment carried on said positionable 
member, a normally retracted second abutment carried by 
said positionable member and located in advance of said 
first abutment relative to the path of forward movement 
of said positionable member, control means operatively 
connected to said second abutment and controlling the 
retraction and actuation thereof, a plurality of stop mem 
bers positioned along the path of travel of said differen 
tially positionable member for stopping said differentially 
positionable member in different value indicating positions, 
each selectively and independently positionable into the 
path of movement of said differentially positionable mem 
ber for engagement with said first abutment when said 
Second abutment is retracted and with the latter abut 
ment when it is actuated, and a pluraliy of control means 
each operatively connected to a different one of said stop 
members and controlling the positioning thereof into the 
path of movement of said differentially positionable 
member. 

3. En a data processing machine having a movable mem 
ber differentially positionable in n information-indicating 
positions including a zero position, record-controlled in 
formation read-in apparatus comprising: 

fixed abutment means carried by said member, 
movable abutment means carried by said member and 

spaced therealong away from said fixed abutment 
means and having a normally ineffective retracted 
position and an effective actuated position, 

means for locking said movable member against move 
ment in said zero position, 

means responsive to first indicia on said record for 
releasing said locking means, 

means responsive to second indicia on said record for 
selectively positioning said movable abutment means 
in its effective actuated position, 

stop means fewer in number than said value-indicating 
positions of said movable member including a plu 
rality of translatably supported stop members each 
selectively and individually movable into the path of 
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forward movement of said movable member for posi 
tioning said movable member in n-2 value-indicating 
positions and a fixed stop member positioned in the 
path of forward movement of said movable member 
for arresting said movable member in its nth value 
indicating position, and 

electromagnetic control means responsive to third in 
dicia on said record for individually positioning Said 
movable stop members for engagement with said 
movable abutment means when said movable abut 
ment means is in its actuated position and with said 
fixed abutment means when said movable abutment 
means is in its retracted position. 

4. The apparatus of claim 3 in which said movable 
abutment means comprises: 

a two-armed lever pivotally mounted on said movable 
member having a raised cam follower Surface car 
ried on the forwardmost arm, an abutment Surface 
carried on the other of said arms and means biasing 
said abutment surface into an ineffective retracted 
position. 

5. The apparatus of claim 4 in which said means for 
positioning said movable abutment means into its actuated 
position comprises: 
camming means selectively positionable into the path of 

forward movement of said movable member for co 
acting with said can follower surface. 

6. The apparatus of claim 3 in which the plurality of 
said translatably supported stop members is fewer in num 
ber than #1 —2. 

7. In a data processing machine having a movable 
member differentially positionable during the machine 
cycle in it value-indicating positions including a zero posi 
tion and having means for locking said movable member 
against novement in the Zero position, record-controlled 
read-in apparatus comprising: 
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3. 
fixed abutment means carried by said movable member 

proximate one end thereof, 
movable abutment means having a normal ineffective 

retracted position and an effective actuated position 
carried by said movable member forward of said 
fixed abutment means relative to the path of forward 
niovement of said movable member, 

stop means including a plurality of slide members each 
individually and selectively transversely movable into 
the path of the forward movement of said fixed abut 
ment means when Said movable abutment means is 
retracted and of the latter when it is actuated for 
positioning said movable member in one of n-2 
value-indicating positions and a fixed stop member in 
the path of forward novement of said fixed abut 
ment inneans for positioning said movable member in 
its nth vaiue-indicating position, 

first electromagnetic means response to indicia on said 
record for initiating a machine cycle and for selec 
tively actuating said movable abutment and said slide 
in embers, 

Second electromagnetic means responsive to the actua 
tion of said movable abutment means or any of said 
side members for releasing said locking means, and 

mechanical means on said movable abutment means for 
releasing said movable abutment means from the 
effect of said first electromagnetic means as said 
movable abutment approaches said fixed stop during 
the forward movement of said rack. 
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