
Feb. 7, 1967 K. SCHEFFEL 3,303,283 APPARATUS FOR POSITIONING AN INDICATING ELEMEN 
IN ACCORDANCE WITH A DIGITAL CODE 

Filed March 2, 1963 3 Sheets-Sheet l 

INVENTOR 
A C/A7 SCA/AAAA?. 

ATTORNEY 

  



Feb. 7, 1967 K. SCHEFFE 3,303,283 
APPARATUS FOR POSITIONING AN INDICATING ELEMENT 

IN ACCORDANCE WITH A DIGITAL CODE 
Filed March 2, l963 3. Sheets-Sheet 2 

r r 

s wn 
N | S on 

S- sy 
S co 

3-S --- 

Q 
WN 

'the 
wn ; : 

s 

h 

(Y 

- 

O CN 

S 

INVENTOR 
V7 V7 n 

AU/AR 7 SCA/AAAAA 

a /2-, 4-6-6- 
ATTORNEY 

  



Feb. 7, 1967 K, SCHEFFEL 3,303,283 
APPARATUS FOR POSITIONING AN INDICATING ELEMENT 

IN ACCORDANCE WITH A DIGITAL CODE 
Filed March 2L, l963 5 Sheets-Sheet 3 

INVENTOR 

Age/a 7 SCA AAA. AEC 

a /4, 47% 
ATTORNEY 

  



United States Patent Office 3,303,283 
Patented Feb. 7, 1967 
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This invention relates to apparatus for positioning an 
indicating element, such as a type wheel or bar, in ac 
cordance with a digital code. The invention is particular 
ly effective and advantageous when applied to the posi 
tioning of a plurality of closely spaced type wheels, as are 
found, e.g., in parallel line printing arrangements. 

Prior art positioning apparatus of the type under con 
sideration includes an indicating element which is oper 
able through a range including a plurality of discrete in 
dicating positions--e.g. for a type wheel or bar, the dis 
crete character printing positions thereof-and either a 
plurality of selector elements, one for each discrete posi 
tion of the indicating element, which are selectively inter 
posable into the path of movement of the indicating ele 
ment, or a single selector element which is operable rela 
tive to the indicating element, in synchronism with a pre 
determined movement of the latter, to engage and hold it 
at one of its discrete indicating positions. The operation 
of such apparatus thus involves selection of either a time 
or a space condition from a plurality of like conditions. 
Where this selection is required to be made in accordance 
with a digital code, the usual practice has been to provide 
an intermediate decoding operation wherein a group of 
permutation code selector elements translates digital code 
signals into the required extension or operation of a Sep 
arate stop member, which is then used to stop the indicat 
ing element during a subsequent positioning operation. It 
has been found that this practice imposes an unnecessary 
limitation on the size, cost, and operating Speed of the 
associated equipment. 

Accordingly, an object of this invention is to provide 
improved apparatus for positioning an indicating element 
in accordance with digital code signals, the improvement 
resulting in apparatus of reduced size, cost, complexity 
and operating time. 
Another object is to provide apparatus including per 

mutation code selector elements which are operable in 
accordance with a digital code to form a transverse 
spanning groove, or slot, at one of a plurality of discrete 
positions, which groove is directly cooperative with a latch 
element carried on a corresponding indicating element, in 
a subsequent single discrete step of an operating cycle as 
sociated with said indicating element. 
These and other related objects are achieved, in accord 

ance with the present invention by the inclusion therein of 
separate sets of code selector elements, for each indicating 
element, in the form of a plurality of closely spaced, rela 
tively slidable, wafer-like selector elements, said plurality 
of selector elements having particular surface configura 
tions which, in combination, present an apparently conti 
nuous surface relative to the corresponding indicating ele 
ment, at all but one discrete position along a path of 
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movement associated with the said corresponding indicat 
ing element, said one discrete position corresponding to 
the indicating position which is to be selected. A latch 
member carried on, and projecting from, the indicating 
element serves to detect a surface discontinuity in the form 
of a groove or slot spanning all of the corresponding selec 
tor elements at the said one discrete position, and partici 
pates in the engagement and retention of the indicating 
element as it passes through an indicating position cor 
responding to the said one position. It is particularly ad 
vantageous to employ arcuately shaped indicating ele 
ments, and correspondingly shaped arcuate Selector 
wafers. 

Another feature of the invention resides in the arrange 
ment of the foregoing selector element sets and corre 
sponding indicating elements, in module-like packages, for 
convenient variation of the size of the combined parallel 
indication manifested by the indicating elements. This 
packaging arrangement is particularly applicable to par 
allel line prining equipment, having a plurality of closely 
spaced type wheels, and permits convenient modification 
therein of the length of the printed line indications. Ac 
cording to one particular aspect of the subject module 
packaging arrangement, a common base-plate is provided 
for each pair of consecutive indicating elements in a series 
of such elements to support the associated selector means, 
and holes are provided in all of the base-plates for re 
ceiving common latching structures, one of which coacts 
simultaneously with all of the indicating elements and an 
other of which cooperates with the selector elements to 
rigidly secure the indicating elements and selector ele 
ments, respectively, to the main supporting structure of 
the equipment during each cycle of operation of the in 
dicating elements. 
Other important features relate to the use of sets of 

arcuate selector elements the inner peripheries of which 
are notched so as to form a transverse groove spanning 
the entire set at one discrete arc position for each code 
setting, with a latching pawl, biased towards the said inner 
peripheries, carried on corresponding disc-shaped indicat 
ing elements, and spanning the entire set. Each set of 
selector elements is formed by a plurality of thin wafer 
like structures which may be in lateral contact, and which 
are adapted to slide longitudinally in relation to each other 
under the control of individual solenoids, flexible wire 
linkages, and toggle levers. The arrangement is such that 
a pair of type wheel indicating elements, and all of the 
associated positional control components, can be arranged 
side-by-side in a space having the width normally allotted 
to the printing of adjacent characters. 
The foregoing and other objects and features of the in 

vention may be more completely understood and appre 
ciated upon consideration of the following detailed de 
scription and claims which are intended to be read in asso 
ciation with the accompanying drawing wherein: 
FIGURE 1 is a side view of an arrangement of appara 

tus constructed in accordance with the invention; and 
FIGURES 2a and 2b, placed end-to-end, constitute an 

expanded view in elevation of the arrangement in FIG 
URE 1. 

Referring to the drawing, a shaft 1, supports a plurality 
of closely spaced indicating elements 2, shown as type 
Wheels, for individual rotation thereof about the axis de 
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fined by the shaft. Individual flexible bands 3 couple the 
elements 2 to corresponding springs 4 which tend to ro 
tate the corresponding elements in the clockwise direc 
tion as viewed in FIGURE 1. In the illustrated position, 
which represents the initial reference, or quiescent, posi 
tion of the entire assembly of indicating elements--e.g. 
prior to a position setting and printing operation-the 
elements 2 are all prevented from rotating under the in 
fluence of the springs 4 by a common control rod Sex 
tending from a pair of brackets 6, located at extreme posi 
tions along the shaft 1, only one of which is shown in the drawing. 
As shown in FIGURE 1, the type wheels 2 are each 

provided with type indications or projections 7, at dis 
crete peripheral positions along one projecting segment 
thereof, one side 8 of each projecting type segment being 
contacted by the common control rod 5 as shown in FIG 
URE . 

Each type wheel 2 carries a bolt 9 on which there 1S 
rotatably supported a swiveling catch member 10 which 
acts as a discontinuity sensing and latching element. A 
spring 11, connected between each catch 10 and the main 
body of the corresponding element 2, exerts a force tend 
ing to extend the pointed end of each catch 10 towards a corresponding group of four closely spaced wafer-like 
selector elements 12 which are transversely spanned by 
the catch. 
The selector elements 12, and other components which 

enter into the selection of the printing positions of a pair 
of consecutive type wheels 2, are all supported in a mod 
ule-like arrangement on a common base plate 13. The 
eight selector elements 12 in each such module are dis 
placeably supported on studs 14 which are fastened to 
the plate 13 and which extend into longitudinal slots 15 
in the selector elements, the ends of the slots 15 deter 
mining basic binary, or toggle, positions of the respective 
elements 12. 

Each selector element, representing one bit element of a 
four bit binary digital code, is provided with notches 16 
along the inner periphery thereof. The inner peripheries 
of each group of selector elements form an arcuate sur 
face, concentric to the axis of shaft 1 along which the 
catch 10 may freely slide. The notches of each group are 
so displaced that the arcuate surface is broken by a trans 
verse groove spanning all four elements, at a different one 
of a plurality of discrete arcuate positions, for each com 
bination of code positions of the group elements. Each 
such arcuate position corresponds to a desired angular 
setting of the corresponding type wheel 2. 

If each group of selector elements 12 is constructed to 
operate in accordance with the well-known 8-4-2-1 
binary-decimal code, then, referring to FIGURE 2a, to 
Select the angular position corresponding to the type in 
dication “1,” it is necessary to shift the selector element 
12-1 to the operated position while the elements 12-2, 
12-4, and 12-8 are left in their idle positions, thereby 
forming a spanning groove at an angular position such that 
upon engagement of the catch 10 the type wheel 2 would 
be situated in the angular position required to print a 
"1.' Similarly, to select the print indication 2, element 
12-2 must be operated, and elements 12-1, 12-4, and 
12-8 must remain idle. Similarly, the print indication “3' 
requires operation of elements 12- and 12-2, and so 
forth. It will be appreciated that any other binary code 
may be used with similar results. 

Referring again to FIGURE 1 for each selector element 
12 there is provided a corresponding magnet 17 which, 
when energized acts-thru an armature 18, taut wire 
19, toggle lever 20, and mating slot 21-to shift the ele 
ment 12 to its operated position. The toggle lever en 
gaging slots 21 of each pair of laterally adjacent selector 
elements 12 are arranged at different angular positions 
to afford lateral clearance for the corresponding pair of 
toggle levers 20. Each such pair of toggle levers is 
pivotally mounted on different bolts 22 fastened to com 
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4 
mon base plate 13. Upon energization of a magnet 17, 
the associated armature 18 also actuates a pair of hold 
ing contacts 23 which are released by means not shown, 
upon completion of a printing operation, so that the set 
ting magnets act as storage registers. 
The selector elements are connected to Springs 24 which 

act to restore the operated elements to the idle binary 
position following release of the hold contacts 23. To 
prevent undue stress on the magnets 17, and the selector 
elements, a guide bar 25 is actuated by control rod 5 
immediately after the start of a position Setting operation, 
to engage one of two slots 26, 27 of each Selector element 
12. Slots 26 correspond to the idle position and slots 
27 to the operated or active position. Guide bar 25, 
acting through openings in all of the base plates 13 is 
common to all of the groups of selector elements of the 
entire bank of type wheels, and is rotatably supported, 
relative to axle 28, on levers 29. The guide bar is con 
trolled by a cam 30 extending from bracket 6. Upon 
clockwise rotation of cam 30, a roller 31 of lever 29 is 
released and the lever 29 is rotated counterclockwise by 
spring 32 engaging slot 26 or 27 in the selector elements. 

Similarly, type wheels 2 are clamped and aligned by 
a common guide bar 33, acting through openings in all of 
the base plates 13, which meshes with a notch 34 in each 
type wheel prior to printing. The bar 33 is fixed to a pair 
of levers 37, only one of which is shown, having a roller 
extension 36 which is engaged by the surface 35 of 
cam 30 during rotation of the bracket 6, the latter acting 
in opposition to restoring spring 38. 
The time sequence of steps leading to a printing opera 

tion is as follows: magnets 17 are energized via circuits 
not shown to hold selector elements 12 in the required 
positions. Driving means, not shown, then pivot bracket 
6 clockwise through a given angle of rotation exceeding 
the maximum range of movement of the type wheels 2. 
The type wheels 2 are released and rotate clockwise under 
the influence of springs 4 while the selector elements are 
clamped and aligned by the common guide bar 25. As 
each type wheel rotates, the associated catch member 10 
slides along the continuous arc formed by the combined 
inner peripheries of the selector elements until it reaches 
the spanning groove formed by the aligned notches, where 
it engages, stopping the type wheel in the selected character 
printing position. When rod 5 has moved through an 
angle sufficient to allow for the setting of all type wheels, 
common guide key 33 is actuated to secure and align all 
of the type wheels. Thereafter printing hammers, not 
shown, are actuated, preferably in parallel, to press a 
paper and inked ribbon, not shown, against the bank of 
type wheels, and rod 5 is then restored to its initial posi 
tion by means not shown. The gradually curved rear 
surfaces of the catch members 10 permit smooth dis 
engagement of these members, so that the type wheels 2 
are free to rotate with the rod 5 to the initial position. 
During restoration of rod 5, cam 30 acts to restore guide 
keys 25 and 33 to their initial disengaged states, so as to 
free the selector elements and type wheels, respectively. 
The hold contacts 23 of magnets 17 having been released 
at some time following the engagement of guide key 25, 
upon release of the latter, the selector elements are all 
restored to their idle positions by springs 24. 

In the illustrated example, each of a plurality of type 
wheels 2 carries 12 type characters 7, at its assigned in 
dicating positions, these representing the decimal digits 
0 to 9, and two special symbols such as plus and minus 
signs, for example. This arrangement is of course 
Susceptible of modification. For example, a code with 
more or less than four elements may be used where a 
greater or lesser number of indicating positions is re quired. 
The use of linearly displaced type segments or bars is 

also contemplated within the scope of the invention, with 
the catch members 10 carried on gears acting between 
the type wheels and the code selector elements. 
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Similarly, moving coil magnets, or manually actuated 
mechanical linkages are considered to be the equivalent 
of the hinged armature magnets 17 shown in the illustra 
tion. 
One considerable advantage afforded by the illustrated 

example of the invention is that each pair of adjacent 
printing units is packaged as a separate module unit on 
a separate base plate 13, the Roman numerals assigned to 
the magnet designations in FIGURE 1 distinguishing the 
magnets according to the corresponding type wheel of the 
module pair. It should be clear that for each such 
module, the type wheels, the magnets, the selector ele 
ments, and the components linking the magnets and 
selector elements, are all neatly packaged in the width 
of a space corresponding to the width of the space as 
signed to a pair of printed characters on a line of the 
resultant print indication. 

Other applications will immediately suggest themselves 
to those skilled in the art; for example, the angular posi 
tioning of discs, such as telephone dial members, in ac 
cordance with depressed push-buttons where the latter act 
to position permutation code selecting elements. 

Accordingly, while I have described above the principles 
of my invention in connection with specific apparatus, it 
is to be clearly understood that this description is made 
only by way of example and not as a limitation to the 
scope of my invention as set forth in the objects thereof 
and in the accompanying claims. 
What is claimed is: 
1. Apparatus for positioning each of a plurality of 

closely spaced indicating elements in accordance with a 
digital code comprising: 

a plurality of indicating elements arranged side-by 
side in a compact grouping and individually oper 
able through respective ranges of discrete indicating 
positions; 

a plurality of sets of selector elements corresponding 
to said indicating elements, each said set including 
a plurality of thin selector elements arranged in a 
space having a width comparable to that of the 
corresponding indicating element, the selector ele 
ments of each said set being individually operable 
in accordance with a digital code to form an inter 
cepting structure at one of a plurality of discrete 
positions corresponding to one of said discrete indi 
cating positions of the corresponding indicating ele 
ment; 

means carried on each said indicating element and 
operative in response to said intercepting structure 
when said indicating element is moved through said 
respective range of indicating positions, to latch 
said indicating element in the said corresponding 
one of said discrete indicating positions, said latch 
ing means occupying a space having a width com 
parable to the width of said corresponding set of 
selector elements; and 

means operative relative to all of said sets of selector 
elements for simultaneously securing all of said 
Selector elements to a main support structure of 
said apparatus prior to each operation of said indi 
cating elements through said respective ranges. 

2. Apparatus according to claim 1 including: 
a base plate associated with a plurality of adjacent 

ones of said indicating elements, each said base 
plate carrying all of the said sets of selector ele 
ments corresponding to said associated plurality of 
adjacent indicating elements, each said plate further 
having a hole therein to permit operation there 
through of said selector element securing means. 

3. Apparatus for positioning each of a plurality of 
closely spaced indicating elements in accordance with a 
digital code comprising: 

a shaft; 
a plurality of indicating elements mounted for rota 
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6 
tion about said shaft, and arranged in a closely 
spaced series along said shaft; 

a base plate associated with one pair of consecutive 
indicating elements in said series and positioned 
intermediate said one pair and the next Successive 
pair of said series; 

a pair of permutation code selector element groups, 
each operable in accordance with a digital code, 
carried on said base plate and displaceable relative 
thereto for selectively positioning said associated 
pair of indicating elements, said selector element 
groups and base plate each occupying a space hav 
ing a width comparable to the space between said 
elements of said associated pair of indicating ele 
ments; 

means carried on said indicating elements and coopera 
tive with said corresponding selector groups for es 
tablishing said respective indicating elements at in 
dicating positions selected by means of said selector 
groups, 

said base plates being provided with corresponding 
openings permitting convenient access to all of said 
indicating elements and also to all of said selector 
groups; said apparatus further including: 

first means operative through all of said base plate 
openings for securing all of the moving parts asso 
ciated with said selector groups to the main Sup 
porting structure of said apparatus; 

second means operative through all of said base plate 
openings for securing all of said indicating elements 
to said main structure; 

means carried on said shaft for maintaining all of said 
indicating elements at reference angular positions, 
said shaft carried means being rotatably displace 
able relative to said shaft to sequentially operate said 
first and second means after corresponding first and 
second predetermined displacements thereof; and 

means resiliently biasing said indicating elements for 
rotation in the direction of said predetermined dis 
placements of said shaft carried means to operate 
said indicating elements relative to said correspond 
ing selector groups through given respective ranges 
of discrete indicating positions thereof. 

4. In printing apparatus including a main frame, a 
shaft depending from said main frame and means de 
pending from and operable relative to said main frame 
for securing otherwise independent structures to said 
frame, the combination representing a detachable print 
ing unit, comprising: 

a base plate supported on said shaft; 
a plurality of type wheels rotatably mounted on said 

shaft; 
a set of selector electromagnets, carried on Said base 

plate, for each said type wheel, each said set of 
magnets being operable in accordance with a digital 
code; 

a set of corresponding arcuate permutation code selec 
tor elements linked to respective armatures of said 
selector magnets, and carried on said base plate; 
said selector elements having notched inner pe 
ripheries facing the outer peripheries of said type 
wheels, the said notches of each set being rela 
tively displaced in accordance with said code so as 
to form a transverse groove, spanning one and only 
one of a plurality of discrete arc positions, for each 
selected code combination; 

a catch member pivotally mounted on each said type 
wheel, each said catch member being resiliently 
biased towards, and transversely spanning, the inner 
peripheries of the corresponding set of selector ele 
ments so as to enter and engage the said transverse 
spanning groove when said type wheels are moved 
relative to said corresponding selector element sets; 

means coupled between said type wheels and said base 
plate for resiliently biasing said type wheels for 
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