PUBLISHED M. MAUL Serial No.
MAY 25, 1943. REGORD CONTROLLED MAGHINE . 295,224
BY A, P. C. Filed Sept. 16, 1939 12 Sheets-Shest 1

J] e
|0

il |FH
ik

a—t- 23] 320] [1] |5plag T

o1g] 1ol 3280 | g2
c— Loz sl 0] 116
B0} |5l eid :

o
i
Cl

INVENTOR

Gt Bt

ATTORNEY




PUBLISHED M. MAUL Serial No.
MAY 25, 1943, RECORD CONTROLLED MACHINE 295,224
BY A. P. C. Filed Sept. 16, 1939 12 Sheets-Sheet 2

¢ = O N
3 f
W | ‘
ae] ||
\
[ — il
N
M o
.o ©
- N
" ~
%h w0
Ty
LD | i
a —“"9-.
® D T
=)

ﬁ ] INVENTO‘R
A Zptriidos

ATTORNEY




PUBLISHED M. MAUL Serial No.
MAY 25, 1943, RECORD CONTROLLED MACHINE 295,224
BY A, P. C. : Filed Sept. 16, 1939 12 Sheets-Sheet 3

B%m':&a& W

"ATTORNEY



PUBLISHED
MAY 25, 1943,

BY A. P. C.

M. MAUL

RECORD CONTROLLED MACHINE
Filed Sept. 16, 1939

Fig.6

jn;::f’ :

Serial No.
295,224

12 Sheets-Sheet 4

-50

4
S 47/z:|i£‘8

WY O
Q

4 )

INVENTOR

Deel

.AiTORhTEYAy




MAY 265, 1943, RECORD GONTROLLED MACHINE 295,224
BY A. P. C. Filed Sept. 16, 1939 12 Sheets~Sheet 5

2y, '
P /,,I’_Q,av,

% l‘fi';f‘é,'/ & 3

82 Y,
gt o
84 ?W///Z:// W&
= ax

, INVENTOR

l Bhwel
Gpesaet %

"ATTORNEY




PUBLISHED M. MAUL Serial No.
MAY 25, 1943, RECORD CONTROLLED MACHINE 295,224
BY A. P. C. Filed Sept. 16, 1939 12 Sheets~Sheet 8

¥ 8 g"g
r—“u‘ 1':"_ /
e
=
89

INVENTOR




PUBLISHED M. MAUL Serial No.

NAY 26, 1943, RECORD CONTROLLED MACHINE 295,224
BY A. P. C, Filed Sept. 16, 1939 12 Sheeto=Sheet 7

y
Al

ik

=91 e d

T G
mm 57 ol

o)
“)

4z 10
a—1—8/"15 |3/1/0] 1 |_'i|80|00 _
b—— || {Bijolel L5I9 BLB | g 43
c—LASBILa L 80 1 '
d—1— 1|b;b|i..| | ‘b|3|‘)| |!L| |b|1|b]

E INVENTOR
“ATTORNEY



PUBLISHED M. MAUL. Serial No.
MAY 25, 1943, RECORD GONTROLLED MACHINE 295,224
BY A. P. C. Filed Sept. 16, 1939 12 Sheets-Sheet 8

50 Bs J

- 106

I3
w lgigiy Ly ly

=
+ ’ﬂ

. INVENTOR

ATTORNEY



PUBLISHED M. MAUL Serial No.
MAY 25, 1943. RECORD CONTROLLED MACHINE 295,224
BY A, P. G. Filed Sept. 16, 1939 12 Sheets-Sheet 9

. INVENTOR
it

ATTORNEY




PUBLISHED M. MAUL - Serial No.
MAY 25, 1943. RECORD CONTROLLED MACHINE 295,224
BY A. P, C. Flled Sept. 16, 1539 12 Sheets-Sheet 10

INVENTOR

ATTORNEY



FUBLISHED M. MAUL Serial No.
MAY 25, 1943, RECORD CONTROLLED MACHINE 295,224
BY A. P. C. Filed Sept. 16, 1939 12 Sheets~Sheet 11

Fig.15¢

COCPOOOOOOOOQUO00O00O0DOOODO
100—J

"HAMBURG 2°7F H@ﬁ

Q000 QOOOOOOOO0QOOOOQOO0O0

INVENTOR
WW

ATTORNEY




PUBLISHED M. MAUL Serial No.,

MAY 25, 1943, RECORD CONTROLLED MACHINE 295,224
aY A. P. C. Filed Sept. 16, 1839 12 Sheets-Sheet 12
T . e [
| opeotne Fig.17 |
. 121 o
\
841129 46
-2 83 47| |48
51
/ / ' ) '
/ 41
1 W s 420
12\
'5@!' 121
' 122
25 | 123
R'§ RE; :E; :E; :E; :Eg 124
1,7 .
126 127
EI_ e — PP
D':'ﬁ_:._B . j" T
— T — e
v e ww e PR

. INVENTOR

‘ATTORNEY




Published May 25, 1943

Serial No. 295,224
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RECORD CONTROLLED MACHINE

Michael Maul, Berlin-Johannisthal, Germany;
vested in the Alien Property Custodian

Application filed September 16, 1939

Thls invention relates to record controlled ma-
chines and more particularly to such machines
adapted to be controlled by and In accordance
with the graphical characters formed on the con-
trol records.

In the art “analysis” of “data-carriers” is ef-
fected in many different ways, chiefly in such
manner, that the data-carriers supervise the con-
trol of machines In a certain manner., Examples
thereof are printing telegraphs. and type setting
machines which are controlled by perforated
tapes; the latter represent the data-carriers upon
which the data are symbolically provided by per-
forations, In other branches of the art the data-
catriers used for the control are provided in form
of tickets or cards. To a large extent particular-
Iy In the accounting art In the most genersl sense,
such as for Instance in hookkeeplng and statistics,
the analysls of date provided upon cards takes
place, though also In this instance the provision
of the data upon tapes has become known. The
“analysis” of the data carrlers can take place in
thiz branch of art In a different manner, elther
by ordering according to certain characters or
numbers, or by accumulation of the latier ones,
or by any other calculatory compllation or han-
dling of the data. Due to their physical provision
the data may effect & control of machinery, as it
is, for instance, the case in the well known per-
forated record card system.

Now, it has already been suggested to depart
from the perforations for the purpose of repre-
senting the data upon data carrlers for the con-
trol of machinery and to represent the data only

by graphical characters and to use the same :

themselves for the control of machinery; this af-
fords the advantage of a quite considerable sav-
ing of paper and the immediate analysis of the
easily readable data (see for instance U. 8, Patent
No. 2,000,403). Since the graphical characters
must cause distinct controlling effects depending
upon their meaning, of course, they must also dif-
fer from each other in a certaln manner perceiv-
able by machinery. Among the known sugges-
tlons there is now one according to which four
predetermined “index-positions” (constituting
the *“Index-position-system™) are analyzed in
each numerical graphical character provided
upon the data carrier; certain positions are cov-
ered by the character, and these positions may be
designated as index-marks of the graphical char-
acter. The configuration of the characters is so
chosen that a distinct combination of Index-
marks 1s obtalned for each character, whereby
the graphical character is unequivocally deter-
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mined (In this connection also single marks must
be understood as “combinations” as is general
terminology). Due to the above mentioned dis-
tinetness of the configuration of the printed char-
acters, the analysis of the characters photoelec-
trically and the control of devices in accordance
with the meaning of the analyzed characters may
then take place.

Accordingly, an object of the present invention
restides in the provision of means controlled by
the printed characters on suitable data carriers
or records, each of the characters having such
configuration that the Index-marks of the vari-
ous characters are all upon cné and the same
stralght line and only g single phatocell is nsed
for the analysis of a character, which due to the
relative movement between the photorell and the
data carrier will analyze successively the index
positions lylng upon the -siraight line and will
cause In accordance with the distinet combina-
tlons of the analyzed index-marks the control of
a character manifesting machine in a distinct
manner.

The successive analysls of the index posttions
by the single photocell may be caused in various
manners by the relatlve movement between the
cell and the index positions, The preferred case
is that the data carrler is meved past the photo-
cell. This movement may take place step by step,
it is, however, preferably effected by uninterrupt-
ed movement of the data carrier in order to in-
crease the operation speed. Machines have also
already become known wherein the relatlve move-
ment betwaen the analyzing means and the data
carrier is reverse, 1. e. whereln the data carrier is
stationary and wherein the analyzing means is
moved past sald carrler. In a similar manner, of
course, also in the present Invention the relative
movement between the photocell and data carrier
could take place if this is deemed desirable. It
may be seen that through the arrangement ac-
cording to the invention an essential simplifica-
tlon is attained insofar as compared with the
known suggestion instead of a plurality of photo-
cells only a single one iIs necessary for the analy-
sis; moreover, under certain circumstances it Is
also possible to attain through the analysls of the
card while the same 1s in uninterrupted motion
an Increased operation speed.

In a preferred embod{ment of the invention
graphical characters are applied whose Index-
marks are upon a vertical of the characters, and
analysis takes place in a simple manner thereby
that the characters are moved along this verti-
cal past the photocell, as this Is for Instance done
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with the perforated card columns in record cards
upon the passage past a single analyzing brush,
However, It has also already hecome known and
it is quite usual for Instance in the art of teleg-
raphy, to analyze the characters (for instance
hole combinations) of 8 number or of & word one
by one In cross direction of the characters and
In the art of perforated record eards thls type of
analysls is known under the term “endwise analy-
sis.” Such an endwise analysls Is attained ac-
cording to the Invention by graphical characters
so conflgurated that their index-marks are upon
a horizontal of the characters and the characters
are moved alofig sild horizontal past the photo-
cell. If data carriers are used having characters
so chosen that for all characters of a set of ¢har-
acters Index-marks are obtained upon a vertical
as well as upon & horlzontal line, such data car-
riers may be selectively analyzed in any one of
two different manners by moving the characters
elther along the vertical lne or along the horl-
Zontal line past the photocell.

Analogous to & known suggestion wherein the
hole combinations are formed in a distinet man-
ner by polnts and slots (see for instance 1. 8.
Patent No. 1,976,382), according to the Inven-
tlon the control of machinery may also be effect-
ed by graphical characters wherelh the Index-
marks are formed by polnt-like as well &3 by line-
like sectlons of the characters, so that for the
identificatlon of the characters distinet combi-
nations of IndeX-points and index-lines are ob-
talned; However, In this Instance 1t is assumed
that an Iridex-line extends at least over s length
correspondlhg to two index-positions. Index-
points and Index-lines pass ohe by one by the
photocell mid the analysis takes place In such
manner that the analyzing devicé tesponds in a
distinct mehner upon two adjacent Index-posl-
tions depéndinhg thereunon whether they are oc-
ctipled by twodlngle Index-marks or by an Index-
line of the character.

The control of machinery according to the In-
vention may be applled In various muanner as
hag already been mentfoned in thé introduction
In ¢onnection with the known control of ma-
chinery by data carrlers. In the following there-
fofé only a few embodiments are essentially dla-
prammatically {llustrated and detcribed; name-
1y, the control of a striing machine for record
cards, the control of a tabulating machine for
the cards, and the control of a telegraph or tele-
type printing device by a printed tape.

Other objects ot the invention will be peinted
out in the following deseription and claims and
fllustrated in the accompanying drawings, which
disclose, by way of example, the principie of the
Invention and the best mode, which has been
contemplated, of applying that principle.

In the drawings:

Flg. 1 shows In a greatly énlarged scale the
conflguration of the graphical characters ap-
plled. In the first and third row the characters
themselves are Indicated and in the second and
fourth row the characters are shown in dotted
lines, as well as the assoclated ¢ombination of
index-marksg in each ¢haracter.

Fig. 2 illustrates a record card 10, carrying
four Unes a, b, ¢, 4 of graphical charaeters.

Fig, 3 15 a dlagrammatle view of a sorting ma-
chine for record ¢ards according to Fig, 2.

Fe. 4 1s a section through the front part of
this machine,

Fie. 5 lllustrates In an enlarged scale the light-
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electric analyzing arrangement for the sorting
machine.

Fig. 6 is the wirlng diagram of the sorting ma-
chine.

Figs. 7, 8,9, 10 and 11 illustrate essentially dia-
grammatically a tabulating machine which is
controlled by cards according to Fig. 2.

Fig, 7 shows a top vlew upon the analyzing
spot past which the record Is fed for “endwise
analysis.”

Fig. 8 Is a sectlon through the analyzing de-
vice according to line 8—8 of Fig, 7.

Fig. 9 Mustrates the mechanical part of the
tabulating machine; namely, the printlng device
and the accumulator control taking place in ac-
cordance therewith.

Fig. 10 shows the wirinrg diagram of the tab-
ulating machine.

Fig. 11 shows onc of the translator devices
which are applied in Fig, 10 and which are In-
dicated In the latter figure merely by a casing.

Fig, 12 shows graphical characters in which
the index-marks are formed by Index-peints
and index-lines and whereln an Index-position-
systemn 18 provided upon the horizontal and one
upon the vertleal, ‘The manner of illustration
is essentially the same as in Fig. 1.

Fig. 13 shows a record card with the char-
acters iRustrated in Fig. 12, said characters be-
ing again arranged in four lines a, b, ¢, d.

Flg. 14 {llustrates diagrammatically a trans-
lator device serving for the analysls of char-
acters according to Figs., 12 or 13 respectively.

Figs, 156a, 15b, and 15¢ illustrate In a greatly
enlarged scale the letters of the alphabet and
the numerals as well as some punctuation char-
acters; In the same manner as in the illustration
acoording to Fig. 1, the vertical and the horlzon-
tal index-positlon-system Is indicated. Since,
however, all characters must be distinct from
each other, in the present instance slx index-
posltions are necessary.

Flg. 16 shows & part of the printed tape upon
which the characters according to the illustra-
tion In Figs. 15a to 15¢ are indicated.

Filg. 17 illustrates dlagrammsatically an ar-
rangement for a telegraph apparatus or tele-
typewriter which is controlled by a tape accord-
ing to Flg. 16,

Now, first a sorting machine for cards accord-
ing to Fig. 2 shall be explained as it ts illustrated
in Figs. 3 to 6. ‘The sortlng machine illustrated
in Fig. 3 1s provided in the usual manner with ten
sorting pockets for the numerals 0 to 9, and an
R-pocket for unrecorded cards. The cards 10
are Inserted into the magazine. The motor 1!
drives by means of the crank drive 12 the re-
ciprocating card gripper knife (3 by which the
cards are advanced and are then fed hy the feed
rollers 14 at first past the analyzing device and
then Into the sorting pockets. Sorting takes
place in the known manner In such way that the
cards are Ied between sorting chutes 15 and the
armature of the sorting magnet 16. The sorting
magnet 16 is energized at a differentlal time cor-
responding to the meaning of the analyzed char-
acter, s0 that the corresponding chutes ahead of
the card can be lowered while the chutes resting
upon the card are retained by the same, so that
the card will pass between two chuies and will
be fed by the rollers 1§ Into the correspending
pocket. The light-sensitive device 1s provided on
a carrier 20 (Figs. 4 and 5) and ls adjustable in a
known manner across the card upon the desired
card column by means of the spindle 23 rotatable
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by a crank 24, The selection of the desired line
takes place by a line selector still to be explalned.

Analyzing arrangement

The carrier 20 accommodating the photocell
arrangement has carrying rollers 22, running
upon crass bars 21, so that the carrler 20 may be
adjustable through the splndle 23 for the pur-
pose of column selection. The photoelectric
anelyzing arrangement comprises a light source
28 the rays of which are concentrated upon the
card I0 by the system 36 of lenses for analyz-
ing the index-posltions. Depending thereupon
whether a leght or dark Index-position (in the
latter instance accordingly an index-mark) is
being analyzed, much or almost no light will be
reflected from the card and will be concentrated
by the system 30 of lenses which directs the light
to the photocell 31; the latter will become effec-
tive each time if the value of the light rays pro-
jected thereon becomes a minimum. The electric
supply to the light source 28 is effected by cross
running contact bars 26 on which slide contact
pins are resillently mounted in the carrier 20,
and in the same manner the photocell 3i Is con-
nected to the cross running contact bars 27.

The operation is now as follows: By means of
the line selector 48 the line ls selected which
shall be effective to control the sorting opera-
tions, and then the carrier 20 is adjusted by ro-
tation of crank 24 (Pig. 3) to select the desired
column according to which sorting shall take
place within the selected line. Then only the
character of a single line will be analyzed at one
time, and the four indcx-positions will be an-
alyzed one by one. The sorting impulses in-
itlated by each position (if they are occupied by
Index-marks) control a translator which gov~
erns the sorting chute operation in accordahce
with the meaning of the characters. In the pres-
ent embodiment there is also a storing mecha-
nism provided which is known per se (see U, 8.
patent No. 2,025.602) and which operates as fol-
lows: In one analyzing cycle a first storing de-
vice 1s controlled in accordance with the analyzed
character; between two operating c¥cles the set-
ting of the first storing device is transferred to
the second storing device and immediately there-
after the first storing device is again restored so
that it is free to be controlled by the next card;
and while in the next operating cycle the first
storing device is controlled by the next card, the
sorting chutes are controiled from the second
storing device in accordance with the result of
the analysis of the preceding card. Before the
transfer of the setting from the first to the second
storing device the second storing device is re-
stored to normal before a second entry is made.

In the wiring diagram in Fig, 6 the light source
28 movable along the contact bars 26 1s connected
to the lines 40 and 50. Between these lines a re-
sistance 41 is inserted having connected to one
terminsl thereof the grid resistance 51 and to the
other terminal the relay 4T which in turn is con-
nected to the ancde of an amplifier tube 46, Be-
tween the sald grld element and the resistance 41
there is a parallel circuit connected to the grid
resistance §1 including the photocell 31 which is
movable along the contact bars 27. Since the
ilght rays impinging on the cell are only inter-
rupted by the dark Index-marks of the charac-
ters, the relay 41 is always energized (when the
machine 1s supplied with current) and will there-
fore keep 1ts contact between line 48 and arma-
ture 48 cpen. The line 58 branching from the
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armature 48 of relay 47 leads to the line selector
44. Depending thereupon whether a charaeter
In the a, b, ¢ or d Une shall be assorted, this line
selector Is adjusted to any one of the lines §9a,
580, B8¢c, or B9d. A commutator arm 43 in a
commutator generally indicated at 42 is moving
synchronously with the passage of the Index-
posltions in the focus of the systems of lenses
and may establish connections one by one be-
tween the four contact pieces in the contact bar
of the contact arrangement generally indicated
at 45a, 450, 45¢c, and 45d. Since the movement
of the arm 43 takes place exactly synchronously
with the analysis of the Index-points, the four
translator magnets 60 are connected one by one
to the line 58 upon the passage of each line of
characters, however, only upon the passage of
that line to which the line selector 44 1s adjusted.
Each time an index-mark passes in the focus of
the system of lenses, the armature 48 will tem-
porarily drop and then a flow of current wili be
established from line 48 to the coordinated
translator magnet 60. The energlzation of the
translator magnets 60 is therefore controlled by
a character in the selected line of the selected
deck and in the same combination as is indi-
cated by the Index-mark combination of the
analyzed character. If a magnet 60 is energized
it will raise 1ts armature 61 so that the pawl 64
belonging to the first storing device will be drawn
to the left and after analysis of a character the
pawls 64 will be adjusted in the same combina-
tion as has been Indlcated by the index-marks
of the character. Now, between two subsequent
operating cycles the second storing device must
be reset, and after this resetting operation the
parts 66 and 67 are in the position as shown In
Pig. 6. Shortly thereafter the transfer of the
setting from the flrst to the second storing de-
vice will take place. This Is effected by position-
ing the bar 69 to the left by a cam so that the
bell crank 63 will press the released pawls 84 by
means of bars 65 downwardly and thereby the
lever 68 will be engaged bhehind the pawls 6T,
In this manner the setting representing the char-
acter 1s now transferred to the second storing
device constituted by the parts 66, 61 to which
storing device the translator generally indicated
at T8 is also associated and which now controls
during the second operating cycle the sorting
means in accordance with the character analyzed
in the preceding operating cycle. The necessary
resetting of the second storing device is effected
by the cam controlled movement of the bar 68
to the right whereby the parts will again be
brought in the position shown in Flg. 6. Reset-
ting of the first storing device which must take
place shortly after the said transferring opera-
tlon s effected by the cam controlled movement
of the bar 62 to the right. The lines connected
to the translator T8 are analyzed in a known
manner by a commutattor 15; at the predeter-
mined timed Interval corresponding to the mean-
ing of the character the sorting magnet 16 will
rcceive an electrical impulse over the selected
translator line so that the card will be fed Into
the pocket corresponding to the character. The
relay 18 establishes a stick circuit for the magnet
16 which is again interrupted by a contact con-
trolled by cam T1.

In Figs. 7 to 11 the tabulating mechanism is
diagrammadtically illustrated, wherein it has been
assumed that, contrary to the analysis in the
described sorting machine, an “endwise analysis”
of the cards is concerned. As is shown In Figs. 7
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and 8, for this purpose there is provided for each
numeral line an analyzing device in a carrler 81
so that four analyzing carriers 81 are arranged
side by slde. These carriers and the light sources
mounted therein as well as the photocell must, of
course, be comparatively small; however, with
the sizes illustrated this is well possible becauss
nowadays photocells and light sources can be
manufactured having only a dlameter of 10 to 15
mm. Feeding of the cards 10 takes place In cross
direction through the feed rollers 82 and in the
same manner as has been indlcated In Fig. 5 the
index-points of a character pass one by one In
the focus of the Iight-responsive system. The
light source is here Indicated at 94 and the pho-
tocell at 83. The difference in the analysis as
compared to Fig,. 5 is only that In case of Flgs.
7 and 8 the Index-marks upon the horizontal of
a character are analyzed. The mechanical part
of the tabulating machine as it may be applied
in connection with the analyzing device accord-
ing to Plgs. 7 and 8 is illustrated in Pig,. 9 which is
well known in the art (see U, S, patent No. 1,791,-
762). It is assumed that for each column of the
card a device according t¢ Fig. 9 is provided con-
sisting essentlally of a drive bar 85 having on
the upper end a set of types 86 and being pro-
vided with a toothed frame adapted to engage
into the gear 87 of the counter. The bar 85 is
ralsed by the driver 91. In accordance with the
meaning of the character to be entered, the con-
trolling magnet 89 1s energized at a differential
time to release thereby the locklng pawl 88 so
that the bar 8% will be locked in its movement.
Thereby in a known manner the type of the set
of type 86 which corresponds to the analyzed
character will be adjusted in printing position
and then when the gear 87 is rocked in engage-
ment with the toothed frame, upon the back
stroke of the bar 85 the corresponding amount
wlll be entered into the accumulator, The me-
chanical gear connection which is not illustrated
is now previded in such manner that the feed
device 82 of Fig. 7 is in operating connectlon
with a device according to Fig. 9 in the following
manner: The cards {8 do not follow each other
immediately In succession because between the
analysls of two cards there is always an lidle
cycle, 1. e, there Is a space corresponding to one
card. In the first half cycle therefore the anal-
ysls of the card and the adjustment of the trans-
lators still to be described will take place, while
in the second half (in which instance the analyz-
Ing device is idle) raising of the controlling bars
85 takes place and therewith printing and enter-
ing of the analyzed amounts; the controlling bars
are then restored at the end of the second half
cycle, as is known in machl!nes of thls type. The
electrical wirlng of this arrangement s diagram-
matically Indicated in Fig. 10. For each line
there Is, of course, an ahalyzing carrler 8 and
In the device shown in Fig. 10, only the mecha-
nism necessary for analyzing a single line 1s
shown. 'The manner of operation follows readlily
from the previous explanations: When an index-
mark is analyzed the relay 47 is deenergized and
the contact between 48 and 49 will be closed.
The translator magnets will therefore again re-
celve current in accordance with the analyzed in-
dex-mark combinatlion over line 53. The line
88 is connected to the ring 92 which is connected
through the contact arm 93 one by one with the
contact pieces of the set of contact pieces 96p ete.
to 955, 954 of the commutator 95, each of sald
sets of contact pleces consisting of four pieces.

&t

10

20

30

40

5
w1

60

0

205,224

The four contact pieces 96 are connected to the
four translator magnets of a translator unit 200.
Accordingly, in the illustrated Instance (5§ sets
85a to 85p of contacts 95 are provided upon the
commutator 8% since one line conslsts of 1§ col-
umns and since, of course, a corresponding num-
ber of translator units 200 as well as controlling
magnets 89 and controlling bars 85 are also pro-
vided for this line; in the drawing, however, only
several of them are illustrated. The arm 83 ro-
tates once In the first half of the operating cy¥cle
and in the second half it makes a further revolu-
tion; however, it may become effective only in the
first half cycle since the common line contact 9%
is kept closed by a cam only in thisfirst cycle; for,
in the second half cycle no cards are analyzed but
entry of the stored or analyzed data fs effected
into the printing and accumulating mechanism.
Fig. 11 illustrates & translator device consisting
of the translator magnets and the line selectors
generally indicated at 200, For reasons of sim-
plicity this translator device is indlcated in Fig.
10 only by a rectangle, Each translator unit in-
cludes four translator maghets §0 controlllng
in a known manner selector bars by ralsing their
armature and ralsing therewith the selector bars
which in turn, by means of the contacts provided
thereon, will select at one time only one of ten
different lines in accordance with the meaning
of the analyzed character. In a commutator 99
these lines are analyzed one by one and sooner or
later the controlling magnet 89 will be energized
which will then supervise the controlling bar 85
(Fig. 9 in accordance with the analyzed char-
acter. In the present Instance only an ordinary
known translator, i. e. a translator without the
serial storing device previously explained, is
necessaty. The adjustment of the translator will
take place, as has been assumed, durlng the first
half of the operating cycle and the control of
the recording mechanism only during the second
half. The translator can then remain adjusted
in this second half of the operation cyecle and
may cause the control of the registering mecha-
nism. It is only after this control has been ef-
fected that the translator is restored in a known
manner through a restoring bar to its home posi-
tion so that also the shift bars may again return
into the position shown In Fig, 11, while they
have been held in raised position during their
adjustment by the armatures of translator mag-
nets 60 acting as pawls.

The control of the described sorting and tabu-
lating machine can, however, also be caused by
cards according to Fig. 13 in which the charac-
ters have a configuration as shown In an enlarged
scale in Fig, 12. It is then only necessary to pro-
vide three contact spots 10] (Fig, 14) instead of
the four contact spots 9% (Fig. 10) and from
these three contact spots control impulses must
be derived so that the five controlling magnets
102 will receive such adjustment that in the
translator lines supervised by said magnets each
time only one Une; namely, the line correspond-
ing to the analyzed character wlll be selected.
For this purpose a device known per se may be
used, as it 1s for Instance described in U, S, pat-
ent No. 2,065,864, and which therefore need only
brlefly be explained herein,

Fig. 14 illustrates the modiflcation of the
translator device In the case that the same shall
be used in a sorting machine of the type already
described and that control shall be effected by
cards according to Plg. 13. The photoelectric
analysis takes place thereln In the same manner
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as in the previously deseribed sorting machine
hy light source 84 and photocell 83 which govern
the relay 41. The same controls by its armatiire
48 a contact over which a current impulse may
flow from line 40 to the above mentioned line
selector 44, ‘The distributor commutator to
which the line selector 44 Is in connection de-
pending upon the selected line, has however, in
the present instance for each line instead of four
only three contact pleces 101, because for each
character only three index positions are provided.
There are, however, five translator magnets 162
provided. In order to derilve an additional con-
trolling effect from the occupation of the index-
positions by an Index-Ilne,in the presentinstance
a line ti4 branches from the line selector 44
which line may be connected by a contact 106 to
the magnet 102—I. The magnet (02—II may
be connected by a contact 187 to the magnet
{02—X; further, the line {4 may be connected
by a contact 108 to the magnet {02—II while the
magnet 102—III may be connected by a contact
110 to the magnet 102—Y. The contacts {06, 107
are closed by the armature 105 upon energization
of magnet 102—I and the contacts 1089, 1iD
through the armature 108 of magnet 102—II.
Since the mechanism shall be used for a sorting
machine, in the present instance again provision
for storing has been made in the form of two
storing devices which operate In series. Since,
however, this arrangement s the same as in the
previously described example, for reasons of sim-
plicity 1t is indicated in Fig. 14 only by a caslng
140, The selection of the translator lines is agaln
effected by shifting of the contacts by means of
the shift bars (15 of the translator,

If only index-points are analyzed, the manner
of operation follows readily from the previous
description because then only the magnets 102—I,
102—I1 and 102—I11 are energized. The manner
of operation in case of analysis of an index-line
will be seen from the following explanation in
connection with the analysis of the numeral “1”;
The numeral “1” 1s characterized by an index-
Hne extending over all three Index-positions, in
the present instance, of course, the analysis ac-
cording to the vertical of the numeral being
assumed. Upon the passage of the lowermost
index-position the magnet 102—I will therefore
bhe energlzed and the corresponding shift member
in the first storlng device will therefore be ad-
justed. Since, however, the first and the middle
index-polnts are now connected to each other,
thus forming an index-line, the armature 48
keeps fts contact closed and therefore, though
the arm of the commutator wlll again leave the
first contact piece 101, the current over the mag-
net 102—I will not be Interrupted since the same
will recelve current furtheron over line 114 and
contact 106. If then the middle contact plece
101 is engaged by the commutator arm, the mag-
net 102—IT will receive a controlling lmpulse.
Simultaneously, however, also a controlling im-
pulse will he sent over contact 10T to the magnet
102—X s0 that the controlling means of the latter
will now also be adjusted, Since between the
second and third index-position the armature 48
will still keep its contact closed, the magnet
102—II will be energized by the current fiow over
line 14 and contact §09 and will therefore remain
energized. If then the third Index-position is
analyzed, the magnet 102—III will receive a cur-
rent impulse. Simultaneously, however, & cur-
rent impulse will fiow over contact 110 to the
magnet 102—Y. Therefore, alter analysis of a
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character all five magnets 102 have been ener-
gized., If this adjustment is transferred in the
following operation cycle upon the second storing
device, all controlling bars 115 will be ralsed and
it will be seen that In this instance actually the
line correspending to the character “i” has been
selected. The same may then agaln cause the
control of the sorting chutes in the described
manner.

For the remaining characters ithe controlling
operations will tgke place in a corresponding
manner, depending thereupen whether an index-
point or an index-line is analyzed. It is, of
course, obvious that the arrangement according
to Fig. 14 may also be applled in the wirlng ac-
cording to the Figs. 10 and 11, so that a tabu-
lating device for cards accerding to Fig. 13 is ob-
talned. The wirlng of Fig. 14 must then only
be adapted to the translator key for the index-
marks upon the horizontal.

The Figs. 15a, 150, 15¢ illustrate in a greatly
enlarged scale the letters of the alphabet, the
ten numerals and some punctuation characters.
In the same manner as in Fig. 1 the Index-posi-
tion-systems and the index-marks are indicated.
It will be seen that two Index-position-systems
are provided, one upon & horizontal and one upon
a vertical, each having six index-positions and
all characters differ from each other within thelr
system by distinet combinations of index-marks.
In Fig. 16 a portlen of a telegraph tape 100 is
illustrated. The latter is fed past the analyzing
spot in g known manner in cross direction by
means of feed rollers engaging into marginal per-
forations of the tape; analysis is effected in the
present Instance by a light-responsive analyzing
device essentially belng of the same type as illus-
trated in Fig. 5. 'Therein, of cowrse, only the
Index-marks upon the horizontal are utilized,
however, it will be clear, that for Instance in a
sorting machine for letters and numerals also
the Index-marks upon the vertical could be
utilized.

The wiring diagram of the telegraph or tele-

5 t¥ype mechanilsm i1s diagrammatically shown in

Fig, 17. The tape 100 is fed by feed rollers (15
past the carrler 20 of the photoelectrie analyzing
device, and i{f an Index-mark of the character
is analyzed, the controlling mechanism will be-
come effective and the contact 121 will be closed.
Therefore, for each character the impulse emis-
slon over the contact 121 will take place in dis-
tinet combinations in timed sequence. These
controlling impulses may then be transmitted in
a known manner by a distributor over & trans-
mission medium, such as a Iine, to a prinling
telegraph., Devices of this type are well known
so that In the following only diagrammatically
a device is referred to corresponding essentially
to the Siemens-telegraph, which in the present
instance, however, is accommodated to 38 char-
acters without any shifting mechanism. The
Impulses Initiated by the printed tape pass over
line 120 and brush l2ig to the emitter commu-
tator 122, from which they will be directed to
the line 123, At the receiving end there is a
device provided, consisting of a recelving contact
ring 128 and six translator contact rings 121,
whose brushes are moving in a known manner
synchronously with the emitting commutator
122 which latter, of course, Is in turn synchro-
nized with the feed 118 for the tape 100. Upon
the recelving emd the Impulaes will pass from a
brush (24 {o the receiving ring 128, they will then
pass, depending upon the arriving combinatigy
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of Impulses, through relays Ri1 to Re, and over
line (28 to the ground. Each of the relays Ri
to Re has two colls and the colls operate al-
ternately in such manner that the one set of
colls takes up the arriving combination of Im-
pulses while the other set of coils causes shifting
of the contact levers 130r1 to 130r¢ coordinated
to the relays. These contact levers establish
connections to the translator rings 127 which in
turn are connected to each other in the illus-
trated manner by brushes (26. The parts 127
constitute In effect, as has been mentioned, con-
tact rings, however, for reasons of better 1llus-
tration they are shown in the present Instance in
the usual manner in development, These con-
tact rings are divided In contact segments insu-
lated from each other, some of which are indi-
cated In the present instance shaded and some
unshaded In order to make the division clearer.
Accordingly, the shaded portions are also con-
ducting and are no insulations. If the armature
levers 130ry to 130re are shifted in the combina-
tlon determined by the analyzed character, there
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will be only a single current path over the contact
rings 127 at a certaln moment which path corre-
sponds to the respective character. Synchro-
nously with the brushes of the contact rings 121
rotates the typewheel 132 upon which the types
are provided in the sequence indicated on the
lowermost contact ring. If the printing magnet
129 is energlzed, the hammer 131 will {mpel the
paper tape 133 against the typewheel 132 so that
the type which is just passing will be printed.
The magnet 129 will be energized at the moment
determined by the selection of the lines and at
this moment also the type corresponding to the
analyzed character 1s just in printing position
and will be printed upon the tape 133.

The essential features of the invention have
heen explalned before in connection with some
applications of the Invention, however, {t will be
understood that the provisions according to the
fnvention may be applled ln all instances where
the control of machinery by graphical characters
is concerned.

MICHAEL MAUL.
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