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(CL 178—4)

This invention relates to an improved meth- -successive characters. While 8 single mechanism

od and apparatus.by which telegraphic printing
mechanisms may be simply and effectively con-
‘trolled to provide for maximum efficiency in the

5 operation of these devices.
of broader application to the control of other
devices in which it is desired to set up or select
any one of a variely of characters by electrical
means. However, it is particularly applicable to

10. the control of printing mechanisms of the step-

by-step type in which a printing wheel or the

like is adjusted to successive positions for the
printing of selected characters on a tape or sheet.
More specifically, the invention contemplates

15 the control of devices'of the character mentioned
by means of perforations in a punched tape or
the like. Heretofore it has been the common

practice to control the step-by-step type of

printer directly from the keyboard of:a central
control machine. These machines Have been
provided with keyboards having a peculiar ar-
rangement of keys due to the method of control
involved. Considerable experience has been re-
quired to enable an operator to manipulate the
25 keyboard of such a machine with any high de-
gree of efficiency. This is due to the fact that
the type wheel is always rotated in the same di-
rection and must be rotated varying extents in
setting up a character, depending upon the char-
acter previously set up. The keyboards have
ordinarily been arranged in such a way as to
indicate to the operator whether a relatively long

29

or short time will be required to set up a new’

character, depending on the preceding character.
Skilled operators can judge fairly accurately how
much time must be allowed between-the depres-
sion of different keys but in order to avoid the
danger of depressing a new key before the pre-
vious key has completed its control, the tendency
0 is to allow somewhat more time than is actually
required. This necessarily slows down the opera-
tion of all of the printing machines controlled by
the keyboard to a point considerably below thexr
_ maximum capabilities,
2 By controlling the printers from a perforated
tape in accordance with the present invention,
_they may be operated at maximum speed at all
times. Thus, the sending or control mechainism
may automatically take into account the actual
time required to shift the wheel to a new setting
and print therefrom so that the next character
-control can be initiated immediately upon the
printing of the preceding character. In this
way it is possible to operate the printers with a

&

’ minimum loss of time hetween the printing of

The improvement is .

will ordinarily control the operation of a large
number of printers, this mechanism may be sup-
plied with tape from Several .sources, Several
operators may be engaged in perforating the tape
so that the matter which may be printed by a
single machine is limited only by the speed with
which the type wheel or the like may be shifted
and the printing mechanism operated. Further-
more, since the manual operation of a keyboard
is utilized only to perforate a tape and since each-
character requires precisely the same amount of
time in punching the tape, regardless of the
particular sequence, it is possible to use a key-
board with any desired arrangement of keys.
Ordinarily, it will be found preferable to use the
standard typewriter keyboard arrangement with
minor changes so that skilled typists may readily .
operate the punching machines.

A feature of the invention is the provision of 20
a control system of the character mentioned
which enables the step-by-step setting of a print-
ing element simultaneously with the operation of
the selecting mechanism which determines and
interprets the arrangement of perforations at a 25
given point on the tape.. The arrangement is
such that pulses may be sent over the line to a
series of step-by-step printers while the char-
acter determining devices are operating to inter-
pret a particular group of perforations that has 30
been shifted into controlling position. This
avoids the delay incident to a system in which
no signal can be sent to the printers until a
group of perforations has been fully interpreted.

- Numerous other features and advantages of 85
the invention will appear from the detailed de-
scription of an illustrative embodiment of the
same which will presently be given. It will be
appreciated that while the invention is partic-
ularly disclosed in relation to the control of step-
by-step printers, many features will be found of
value in other relations. In the accompanying
drawings, which form a part of this specification,

Figure 1 is & plan view of mechanism em-
ployed to interpret and transmit the signals des-
ignated by a control tape.”,

_ Figure 2 is an end view of the mechanism as
seen from the right of Figure 1.

. Figure 3 is a transverse section along the line 50
3—3 of Figure 1.

Figure 4 is a.detail view of certain switches
and cperating mechanism therefor, taken along
the line 4—4 of Figure 3. .

Figure b is a- vertical section through & por-gs .
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tion of a control box operating upon and con-
trolled by the tape. -
Figure 6 is a plan view of the mechanism of

Figure 5, taken beneath the top of the box along -

the line 6—6 of Figure 5. .
" Figure 7 is a detail view taken along the line
1—1 of Figure 6. -

Figure 8 is an enlarged, detail, sectional view -

along the line 8—8 of Figure 5. .

Figure 9 is a detail view of a portion
trol tape.

Figure 10 is a diagrammatic view showing cer-
tain electrical circuits that may be employed in
conjunction with the foregoing apparatus for the
interpretation of a perforated tape, and L

Figure 11 is a similar diagrammatic view of a
more complicated system of circuits adapted to
send out pulses to a printer or the like under the
control of a tape and under a variety of differ-
ent conditions. .

General operation of system
Before entering into a detailed description of

of the con-

" the particular illustrative mechanism -and ar-

rangement of circuits disclosed, a brief explana-
tion will be given as to the general working of

the system. The preferred arrangement is such-

that the control tape 10 (Fig. 9) is adapted to
receive perforations in two or three of eight dif-
ferent columns or rows. Two of these perfora-
tions may be located in any .two of seven posi-
tions, designated If, across the tape while the
third perforation, designated 12, whenever pres-
ent, appears in the eighth column or row. This
enables the selection of forty-two different char-
acters or controls by the use of sometimes two and
sometimes three perforations. The illustrated
mechanism and circuits are particularly designed
for use in conjunction with printer mechanisms
of the type disclosed in the Conger Patent No.
1,178,215, granted April 4, 1916, and in the Vis-

cher Patent No..1,979,510 granted Nov. 6th, 1934,

and in conjunction with a pulsing system of the

type disclosed in the Paulding Patent No..
1,957,076 granted May 1, 1934, :

Briefly, the printer comprises & ,rota.table_‘ tyﬁe&

- Q—1—3; J—1—3—8;
: C—1—6; H—1—6—38;
T—2—4; I-—-2—4—8;
P27, D—2—17—8;
X—3—6; Z—3—6—8;
dash—4—T7; 8 —4—T7—38;

wheel having a serfes of thirty-six characters

distributed around its periphery and two blank
spaces, having no characters but being of equal
width to the character spaces.

carrier across the sheet upon ‘which the charac-

ters are being printed. When a space signal is -

transmitted, no character is printed upon the
sheet but at the same time the printing mech-
anism is operated in order to perform other nec-
essary functions of the printer, such as operation
of the escapement mechanism, causing the print-

ing wheel carriage to shift one space toward the .

right. The second blank position on the type
wheel corresponds with the carriage return sig-
nal. Whenever the type wheel is arrested with
this space opposite the printing platen, no char-
acter will be printed upon operation of the platen
but the escapement mechanism will be tripped so

"as to allow suitable devices to restore the print-

One. of these .
blank spaces is utilized in the spacing of the type.

. 2,017,087

ing wheel to its position at the left of the machine

" and.to feed the paper one line space preparatory

to the printing of a new line of characters. All
of this is more fully explained in the above men-
tioned patents and further destription is there-
fore believed to be unnecessary. }

- The characters on the printirig wheel include
all of the letters of the alphabet,—eight numbers,
& dash and the mark “&”. The number 1 is sup-
plied by letter I while the cipher is supplied by
the letter O, Obviously, the nature of the char-
acters appearing on the wheel may be varied to
suit the particular requirements of the machine.
Inasmuch as the characters are set up by the suc-
cessive, partial rotations of the wheel in one di-
rection, the characters are” ordinarily arranged
in such a way as to bring, those which are most
frequently used in succession into position by a
minimum portion of a revolution of the wheel.
For this purpose the following arrangement of
characters has been largely adopted: Q, J, B, T,
W,P,C,H,IL,M,E,A,U,LLO,NGR, F,D Y,
8, V,K, X,%,2,3,4,5,6,7,—,8,9, & Between
the & and the Q the two blank spaces above men-
tioned corresponding to the carriage return and
spacing functions, respectively, are provided.
Obviously, this particular arrangement of char-
acters and spaces may be varied, if desired, to
suit particular circumstances. _

Any corvenient allocation of the groups of
perforations to correspond with given characters
may be adopted. Preferably, however, the ar-
rangement is such that for two adjacent charac-
ters on the type wheel, one will involve a certain
pair of perforations in selected ones of the seven

columns while the next will involve the same pair’

of perforations plus a third perforation in the

20

25
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eighth column. By designating the perforations -

by the numbers 1 to 8, according to their posi-
"tion across the tape it has been found advan-
tageous to employ the following correlation be-
tween the perforations and the various charac-
ters or signals previously mentioned: for the car-
_riage return signal, perforations 1 and 2; for the
spacing signal, perforations 6, 7 and 8; and for
the various characters the following: .

B—-1—4; T—1—4—8; W—1—5; P—1—5-38;
L—1—7; M—1-71—-8;" B —2—3; A—2—3—38;
0—2—5; N—2—5—8; G—2—6; R—2—6—8;
Y—3 4; S—3—48; V—3—5; K—3-—5-8;
445 b5—-4-5-8; 6—4—6; 7—4—6—8;
9-—5-6; &—5—6—8. . -

While the foregoing correlation between the

perforations and the various characters and sig-
nals has been found quite convenient; In view
of the existing characteristics of the printing
mechanism intended to be controlled, it will be
understood that other. relationships may very
readily be adopted. In addition to the perfora-
tions 11 and 12, the tape-is also provided with a
continuous series of small perforations 13, pref-
‘erably between the fourth and fifth columns of
control perforations, i. e., along the center of the
tape. Thesc small perforations, as will be ex-
plained more fully hereinafter, are for the pur-
pose of enabling the step-by-step advance of the
tape in analyzing the same. It is further contem-
plated that provision should be made in the per-
forating machine for punching a complete series
of holes across the tape. . As will be more fully

"™
ot

[

-1

explained hereinafter, the analyzing and inter- -
preting devices are so constmcted and arranged ;5

[}
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that whenever a complete series of perforatlons
is provided in this way, or, in fact, whenever four
or more perforations appear in any position across

the tape, no pulsz or signal will be transmitted.

to the printers and the only function that will
be performed is the advancement of the tape
one step to the next position. This affords a

convenieat method of entering a correction upon -

the tape.. For example, should a mistake be made
in the depression of the keys of the punching ma-
ching and should this mistake be noted by the
operator immediately, or after the deprzssion
of several additional keys, the tape may be spaced
backwardly the desired number of steps and. a
correction key operated to produce one or more
series of eight holes across the tape. This is a
distinct advantage over the direct keyboard con-
trol of the printers since under that method a
signal is sent out immediately upon the depression
of a key. An error can then be corrected only

by introducing an appropriate comment into the -

matter actually printed, thus consuming time and
space.

Punching of tape
F’or the purpose of punching the tape in the

manner explained, any suitable ‘mechanism may
be employed. A variety of machines are already

known which may be very readily adapted for the

punching of the perforations in. the two or three
columns, or in all eight columns, when 2 correc-
tion is desired, in the manner explained. It is not
believed necessary to describe & suitable punch-
ing machine in detail since it forms no part of
the invention intended to be covered in this case.
Briefly, it may- be stated that upon the depres-
sion of a key in the keyboard of the punching
machine, two, three or eight slides may be shift-
ed, depending upon the key depressed, and these
slides may interpose a portion between an oper-
ating member and a series of punches. As a key
is depressed further, it may close a circuit through
an electro-magnet operating a suitable bar, which
will then depress those punches corresponding

with the slides that have been shifted. Thus, if a -

carriage return key is depressed, the one and two
slides will be shifted so that upon operation of
the bar over-the punches, those in the 1 and 2

positions will be forced through the tape.. Should"

the space key be depressed, the slides positioned
over the punches in the 6, 7 and 8 positions will
be shifted and thus cause these punches to be
operated. A correction key may be made to shift

all eight slides to produce’ ‘operation of all eight -

punches. It will be understood that.between the
operation of successive keys, suitable mechanism
will be operated to cause the tape to be fed a pre-

‘determined distance. While the spacing of the

groups of perforations may be varied to suit
particular circumstances, it has been found quite

. convenient to place them at about & inch inter-

vals. The tape feeding holes 13 may be punched
elther before the tape is placed in the punching
machine to ass:st in feeding it through this ma-
chine or they may be formed in any suitable way
by the machine. To enable the effective use of
the correction key the punching machine-should,
of course, be provided with a back spacing key
so that the tape may be quickly returned any de-
sired number of spaces for the punching of the
eight perforations in lieu of the lesser number
incorrectly placed in th: tape. A special key
should also be provided to cause the tape to be

- advanced one step without punching it, thus

S - 83,017,087 o : : 3

leaving a blank space except for the control feed
hole. :
Tape _analyzer

After the tape has been punched in the man-
ner explained, it is fed-to an analyzer adapted to &
fe:l the perforations and transmit the intended
controls, corresponding with the perforations in
a particular position on the tape, to’an inter-
preting or translating mechanismh. The analyzer
may receive the tape directly from the punching 1o
machine, if desired, or, if several punching ma-
chines are employed to supply tape to a single -
transmitting unit, the tape may be fed from an

"indep ‘ndent scurce. The analyzer illustrated in

Figs. 5 to 8 may comprise a relatively small box 15
or casing having a flat top member.14. The tape
may conveniently be fed across the top of this
member and beneath a guide bar 5. The latter

is preferably detachable or movably mounted on
the box, as for example-by pivoting one end at
one edge of the box. At its opposite end the bar

I5 is then preferably retained by a simple laich
so that it may be conveniently raised whenever

it is desired to introduce a new strip of tape.

The tape should be applied in such a way that 25
one of the teeth on a toothed feed wheel 16 will
extend through a perforation 13 in the tape.
This will insure proper positioning of the per-

. forations ll and 12 with respect to the analyzing _

devices ldter to be explained. - Secured to the °

“same shaft. as the feed wheel 16.is a ratchet

wheel 17 adapted to be operated by a pawl I8
pivotally carried at 19 on an arm 20 loosely car-- .
ried by a shaft 2§. This shaft has secured, at a __
convenient point, a bell crank member 22 carry- °°
ing an armature 23 adapted to cooperate with
an electro-magnet having coils 24 and 25.. A

" forwardly extending arm of the bell crank 22
. carrie§ a pin 26 cooperating with an elongated

slot 2T formed in the. arm 26. A spring 28 ex-~ 40
tending between a stud fixed on the frame and
a rearwardly- extending arm 29 of the pawl (8
serves to.rock the latter to engage its tooth with
the teeth of the ratchet 1T and, at the same time,
serves to hold the arm 20 in elevated position.
Any suitable means, such as the pin shown in Fig.
5, may be provided for limiting the upward
movement of the arm 20 .under the influence of

the spring. It wiil be apparent from the fore-

going that when the electro-magnet 24, 25 is
energized, in the manner to be later explained,
the bell crank 22 js rocked and after a brief
free movement the pin 26 will engage the lower
end of the slot 27 and will rock the arm 20 down-
wardly or in a clockwise direction, (Fig. 5). In
so doing the pawl (8 will operate the ratchet (7

~one step. Any suitable means may be provided

for preventing overthrow of the ratchet. For
this purpose a detent may be employed compris-
ing a spring-urged arm 30 adapted to carry a
roller yieldingly against the teeth of the ratchet.

For the purpose of analyzing the perforations
in the tape, a series of eight feeler elements or

60

~pins 31 is provided. These are passed through g5

suitable openings in the top member 14 of the
analyzer and are spaced at the same distance
as the perforations in the tape. 'They are also
suitably located with respect to the teeth of the -
feed wheel 16 and ratchet {7 to insure the posi- 7o’
tioning of the perforations .in the tape directly )
over the pins when the tape is.at rest. The pins -
are pivotally attached to individual arms 32
loosely carried by a rod 33. Rearwardly of the
rod 33 each of the arms 32 is provided with an 75
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-+ 22 isrocked, the rod 40 will be drawn downwardly
. ahd will pull all of the pins 3! to a point below

35

40

4

extension 34. Alternate ones of these exten-
sions are bent upwardly -and the remaining ones
are bent downwardly, in the manner shown, so
as, to provide projections-35 at two different ele-
vations. This is for the purpose of providing
more room for a series of eight switches 36, one
of which-is related to each of the pins 31. The
arrangement is such that when & pin 31 is per-
mitted to rise through a perforation in the tape,
the projection 35 on its associated arm 32 will
force the contacts 37 of the related switch 36
into ‘engagement. This, as will be later ex-
plained, serves to complete certain circuits by
which the perforations may be properly inter-
preted. Each of the arms 32 is provided with a
spring 38 tending to lift the arm and hence to
force the pin 31 upwardly through a perforation
when it is presented above the pin. At such time
the upper end of the pin will preferably pass into
8 small opening 39 in the guide bar (5.

After a particular group of perforations has

been analyzed and interpreted, it is necessary to
withdraw the pins 31 to permit the tape to be
advanced to the next position, in the manner
previously explained. - For this purpose a rod 40
is carried by an arm 41 loosely mounted.on the
rod 33. A link 42 extending downwardly from
‘the rod 40 connects the latter with the pin 26.
It will be seen, theréfore, that when the electro-
magnet 24, 25 is energized and the bell crank

the upper surface of the top member 14. Due
to the pin and slot: connectlon 26, 271 the feed
pawl 18 .will not be operatéd to-rotate the ratchet

(1 until after the pins 81 have been withdrawn-
Irom the tape.
Provision is made for arrestmg the operatlon-

of the analyzing and interpreting devices when-
ever the transmitter overtakes the operation of
the punching machine. This is accomplished by
passing the tape beneath a bar 43 before it is

" passed. beneath the guide member i5. Bar 43

45
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is carried"by a stub shaft 44 that carries on its
inner end a cam 45 formed of some insulating
material.  The latter.is arranged to engage the
arm 46 of a suitable master switch to break the
circuit between contacts 47 whenever the cam is
rotated a slight distance away from its position
indicated in Fig. 7. Thus, whenever the tape
becomes taut by virtue of the fact that the trans-

mitting mechanism overtakes the operation of

the punching machine, the bar 43 will be lifted

and will rotate the cam 45 to open the master

switch. This switch may also be opened man-
ually at will by simply lifting the-bar 43 or
turning the shaft 44 in any other convenient
way.

Means are provided for locking the bell crank
22 in the position in which it is rocked by the
electro-magnet. - In' this position the.pins 3i
will be withdrawn' from the tape and retained
below the upper surface of the top member {4,
For this purpose a latch 48 is pivotally carried
by the side member of the. casing by means of a
stud 49. An arm 50 is also secured to this stud
and is drawn upwardiy by a spring 51. Upward
movement of the arm may be prevented, how-
ever, by a cam 52 having an operating arm 53
arranged on the outside of the casing. When
the cam is in the position shown in Fig. 7, it

‘serves to retain. the latch 48 out of operative

engagement with the armature 23. However, if
the arm 53 is turned through 90 degrees in a
clockwise direction (Fig. 7), a flattened portion

inafter.

2,017,087

54 of the cam will be over the arm 50 and hence
when the armature 23 is attracted by the elec- .
tro-magnets, the latch 48 will be permitted to
rise and retain the bell crank 22 in shifted posi-
tion. Whenever it.is desired to release the arma- &
ture, this may be done by returning the arm 53

to the po-ition shown in Fig. 7. The purpose
of this latch construction will be explained here-

- Translating mechanism ' 10

Associated with the.analyzer is another rel-
atively simple device which may be designated
an interpreter or translator. .The function of
this mechanism is to act upon the readings 15
taken from the perforated tape by the analyzer
and to send out appropriate signals to the va-
rious printers or other controlled mechanisms.
This mechanism will now be described by ref-
erence to Figs. 1 to 4, inclusive. A commutator 20
55 is arranged around a shaft 56 adjacent to
one end of the latter. ‘This commutator, in the
construction illustrated, .is held fixed with re-
lation to the supporting structure of the trans-

“lating mechanism and for this purpose may con- 25

veniently be secured fo a bearing member 57
which supports the shaft 56 near its outer end.

-The face of the commutator is divided into a

series of separate conducting surfaces by insu-
lating means provided between the conductors. 30
Thus, adjacent the center of the commutator
two continuous conductor rings 58 and 59 are
provided.- = Surrounding the ring 59 there is
provided a series of segments 60, 61, 62, 63, 64,
65 and 66, forming a complete ring but with in- 35
sulation provided between the several sections.
Similarly, surrounding the segmental ring just
mentioned there is arranged another segmental -
ring composed of a series of sections 67 of equal
dimension and two smaller sections 68 and 69, 49
equal to substantially half of one of the sections
61. Again, surrounding this segmental ring is

a further ring divided into .a large number of
segments 10 and 74, all of equal dimension. In
the construction illustrated there are provided 45
19 of the .segments 70 and 19 ]of the segments
11, these being alternately arranged around the
face of the commutator. It will thus be seen
that there is a segment T0 or H for each of the .
positions of the printing wheel. All of . the 50
seginents T0 are connected together and ar-
ranged in certain circuits to be later explained.
Suffice it to say here that these circuits are con-
trolled by the switch 36 associated with the pin

31 in the eight position, The segments Ti are 53
similarly connected together and arranged in
suitable circuits. They are not, however, asso-
ciated with any of the feeler pins and may,
therefore, be considered as blank positions
around the commutator. Rach of the other go
switches 36 is connected with a number of the
segments in the two other broken' rings of the
commutator. For example, the switch asso-
ciated with the number 1 pin is connected with
the segments 60 and 65 while the switch asso- g5 .
ciated with the number 2 pin is connected with
the segments 61 and 68. ' The switches of the
other pins are connected fo the segments bear-
ing the corresponding numbers in the diagraum-
matic illustration cf the portion of the com- 7¢
mutator in Figure 10. .

Secured to the shaft 56 is a member 12 adapt-
ed to support a pair of brush arms 13 and 74.
These arms are so mounted on the member 12
as to be insulated from each other. The arm 13 5
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. cartles a pair of brushes 75 and 76, the first
- of which is adapted to sweep over the segments

10 and 71 while the second is adapted to sweep
over the face of the ring 58. Arm 714 carries a
series of brushes 11, 18 and 79 adapted to sweep
over the faces of the three intermediate rings

 of the commutator, - ‘
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For the purpose of rotating the shaft 56 to
cause the brushes to pass over the commutator
segments mentioned, a gear 80 is loosely mount-
ed upon the shaft between a pair of friction

discs 81 and 82 lined with suitable friction ma-

terial and keyed to the shaft. The disc 82 is
held in fixed position while the disc 81 s yield-
ingly forced against the gear 80 and forces the
latter against the disc 82 by means of a spring
83, which at its outer end abuts a collar 84
carried by the shaft 56. The collar 84 is pref-
erably arranged to have a screw-threaded en-
gagement with the shaft so that the tension in
the spring 83 may be adjusted as desired.

Meshing with the gear 80 is a pinion 85 se-

cured to a shaft 86 of & motor 81. It will be
understood that as the motor is driven, it will
continuously drive the gear 80 and this in turn
will rotate the shaft 56 through the friction discs
8] and 82 whenever the shaft .is not held too
firmly by other means. .

To control the rotation of-the shaft 56 in such
& way as to permit it to partake of partial revo-
lutions of as little as 1/38 of -a revolution, or any
multiple thereof, a ratchet 88, having 38 teeth,
is secured to the shaft. This is arranged to be
engaged by a pawl 89 pivoted at its lower end

" to the main support and drawn by a spring 90

into engagement with the ratchet. An arma-

ture 91 carried by the pawl is adapted to be .

attracted by an-electro-magnet 92 for the pur-

- pose of withdrawing the pawl from the ratchet.

49
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It will be understood that whenever the pawl

is withdrawn the shaft 56 will be rotated by the
gear 80. Suitable means are provided for en-
ergizing the magnet 92 for predetermined in-
tervals to allow such rotation of the shaft. As
soon as the magnet is de-energized the spring
90 will, of course, draw the pawl into engage-
ment with the ratchet to arrest the shaft, A
set screw 92 may be arranged in rear of the
pawl 89, if desired, to limit its outward move-
-ment under the control of the magnet. As will
be later more fully explained, the operation of
the magnet 92 is placed under the control of
the punched tape in such-a way that the brush
- arms 13 and 74 will be arrested when the brushes

- are on those segments of the commutator which

correspond with the perforations in the tape,
-, Secured to the shaft 86 is a.gear 94 coop-

erating with a gear 95 loosely mounted on a-

shaft -85. A pair of friction discs 97 and 98,
each provided.with a friction mat, is arranged
one on either side of the gear 85. The disc 98
is fixed to the shaft 96 while the disc 97 is keyed
to the shaft butis slidable axially. A spring
99 urges the disc 97.against the gear and the
gear against the disc 98 to provide a friction
An adjustable collar 100 is provided
. to retain the outer end of the spring. At its
opposite end the shaft 96 carries & brush arm
{01 provided with a series of three brushes, 02,
103 and 104. These, upon rotation of the shaft
96, are arranged to sweep across the faces of
segmental commutator rings, in general similar
to the commutator 55. The outer rifig of the

commutator, cooperating with the brush 102,.

" comprises & small segment 105 and a series of

5
larger segments 106, 107, 108 and 109. The
ring engaged by the brush 103 is composed of
two sections, 110, I1{, The inner ring {12, en-
gaged by the brush (04, is continuous but split
at a point in line with one of the divisions of §
the two otheér rings. . : : :
Means are provided for arresting the rotation

~of the-shaft 86 and holding it stationary against

the action of the frictional drive between the .
gear 95 and the discs 97 and 98. For this pur- 19
pose & pair of arms 113 and (14 is provided on
the shaft 86 at spaced points. The arm (13 is
arranged to be engaged by a pawl {15 pivoted at
its lower end to the base-plate of the device, while

~the arm ‘118 is similarly arranged to be engaged 15

by a pawl 116, also pivoted at its lower end to
the main support. A spring (17 attached to each
of the pawls 115 and 116 serves to throw the lat-

. ter into the paths of the arms (13 and (i4, Set-

screws 118 serve to limit .this inward movem:zt 20
of -the pawls. Armatures {8 carried by the
pawls are in position to be attracted by suitable - -
clectro-magnets. The pawl H5 for this purpose
has associated therewith an electro-magnet (20

- while the pawl 116 is arranged to be retracted by 25

an electro-magnet 121. ‘The operation of these
electro-magnets will be more fully .explained

_hereinafter. Suffice it to say at this time that
‘normally the machine is stopped by the engage-

ment of the pawl 116 with the arm (14. However, 30
in the operation of the machine the shaft 96 will
be arrested by engagement of the pawl 115 with
the arm 113 whénever the shaft 56.is being ro-
tated, while when the latter is arrested in any po-

-sition the shaft 96 will be rotated. The two shafts 35

will not be operated simultaneously. When the
shaft 96 is arrested by the engagement of arm (13
with pawl (1§, the brush 102 will engage the seg-.

-ment 105. Arm |14 and pawl 16 arrest the shaft

with the brushes in the position shown in Fig. 2. 40
As previously stated, the shaft 56 will normally
be given only a partial revolution upon each.op-
eration. At times it may be given one complete
revolution whenever certain characters are to be
duplicated. At other times it may be given 45
more than one revolution and means are then
provided for automatically stopping the shaft
after a predetermined number of revolutions.

" This is s safety arrangement and may also be

used, in a manner to be later explained, for the §0
purpose of bringing all of the printers controlled

by the mechanism into unison. For so automat-
ically stopping the shaft there is provided an arm

122 pivoted at 123 to the main frame. This arm
carries at its upper end a pin 124 arranged to 55
engage a spiral groove in a member 125 secured -

“to the shaft 56. A spring 126 is so arranged as to -

draw the arm 122 to engage pin 124 with the spiral
groove and-at the same time to urge the arm 122
toward the right in Figures 1 and 4. - Upon-each 60
rotation of the shaft 56 the pin 124 will tend to.
travel toward the left (Fig. 1) along the spiral
groove., However, when the shaft 56 is arrested .

' and the shaft 96 is released for rotation, certain

circuits are closed and an electro-magnet 127 is 65
energized to draw the arm in a direction to dis- '
engage the pin 124 from the spiral groove. When

5o disengaged the arm is drawn toward the right

by the spring. 126, Therefore, upon each partial
revolution of the shaft 56, the pin 124 will travel 70
along the spiral groove a short distance and will
then be withdrawn and at once returned to its
starting position. S o .

' 'When the shaft 56 is allowed to make more than )
a complete revolution, special means goes into 75
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. play to control the stopping of the shaft. This
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- This at least reduces the liklihood of a mis-opera-

25

comprises a projection 128 carried by the arm
122 and arranged to engage a pair of switches 129

and 130. When the contacts of these switches .

are closed, certain circuits will be completed, as
will be more fully explained hereinafter, to arrest
the rotation of shaft 56, with the brush arms in
a predetermined position. As a safety or pre-
cautionary measure, an arm (3{, similar to the
arm 122, arranged to engage a pin with the op-
posite side of the spiral groove in member 125, is
adapted to cooperate with a switch 132. Ordi-
narily both of the arms 122 and {31 will travel
outwardly and back at the same time, a magnet
133 being energized each time magnet 127 is en-
ergized, and a spring 134 functioning in the same
manner as spring 126, However, if for any rea-
son the arm (22 should become disabled and fail
to travel along the spiral groove as it should, the
arm 131 will open the switch 132 which may be

arranged in the citcuit through the motor 87 and .

therefore will result in stopping the machine.
tion, since it is rather unlikely that both arms
122 and 131 will be disabled at the same time.
_ Character selecting circuits
Referring now to Fig. 10, a description will be

" given of certain circuits which may be employed

30

35

in connection with a portion of the.apparatus
already explained, with slight modification, by
which the punched tape is enabled to control the
rotation and position of the shaft §6 and brush
arm 14 at all times.. The arrows 135 are intended
to indicate diagrammatically one side of the
switches 36 associated with seven of the feeler
pins of the analyzer. Arrow 136 is similarly in-
tended to represent one side of the switch asso-

- ciated with the eighth feeler pin. The opposite

40
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sides of the first seven switches are connected,
through suitable resistances 137, with the various
segments of the commutator §5, in the manner
previously explained. Thus, the switch . desig-
nated ! should be considered to be connected with

the two segments designated | in the diagram..
" Similarly, all of the other of the seven switches

should be understood to be connected with the

segments bearing corresponding numerals. In-

the simplified showing of the diagram the com-
mutator is indicated as formed of only three seg-
mental rings and only one of the brush arms is
shown., This brush arm, furthermore, carries
brushes equivalent to those designated 15, 18 and
79 in the mechanical -drawings where they are
shown as carried by l(wo separate arms,

- The outer ring of the commutator, as previous-
ly explained, is formed of alternate blank sections

‘11 and alternate sections 70 associated with the

- No. 8 pin. These, however, are not directly con-

60
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70
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nected with the switch controlled by the No. 8

pin. ' A connection 138 is provided to.place all "

of the blank segments 71 in communication with
a contact 139 which in turn is engaged by an
armature 140 of a relay 141. The opposite end
of the armature is connected through a conductor

142 with a D. C. source of current {43. In a simi-

lar way all of the segments 10 are connected
through a conductor 148 with a contact I45.

"The arrangement is such that when the relay

141 is operated, in a manner later to be explained,
the armature i40.will be swung from contact
138 to 145, thus connecting the positive side of
the current source with the No. 8 segments 70.
Operation of ‘the relay (41 is controlled by the

2,017,087

No. 8 pin. Thus, when the switch indicated by
arrow 136 is closed, the negative side of the
source of current (43 will be connected with
the relay through the conductor (46 while the

" positive side of the current source is always §

connected with the relay in the manner shown.
Thus it will be seen that whenever a hole is pre-
sented in the tape above the No. 8 pin, the arma-
ture 140 will be operated to connect the segments

10 with the positive side of the current source, 10
while when there is no suich perforation the seg- .
ments 11 will be connected with the positive |
side . of the current source. -

All of the seven switches indicated by the ar-
rows 135 are connected by a conductor 141 with 15
a relay 148. The opposite side of this relay is.
then connected with the negative side of the
source -of current 143 through the conductor {46.

It will be seen from the foregoing that as the
brush arm 74 sweeps over the commutator seg- 20
ments in a counter-clockwise direction, the outer
brush 715 will alternately engage the segments
10 and 11 while the two inner brushes 18 and 19
will engage the segments connected with one or
another of the resistances 131. When the brush 25
arm is in the position shown in the diagram, it .
will .be seen that current from the positive side
of the battery 143 will be conveyed through the -
armature 140, contact 139, conductor 138 and the
engaged blank segment 11 to the brush 15. The 30
cireuit will then be carried on through the seg-
ments 3 and 6, engaged by the brushes 18 and 13,
and through the resistances identified with the-
3 and 6 pins. Now, if these pins happen to be in

line with perforations in the tape, the circuit will £1.3

be completed through the conductor t47, relay
148 and conductor 146 with the negative side of
the battery. If we assume, however, that the
perforations in the tape are in the 3 and 7 posi- .

tions, then the circuit is complete only through ¢o-

the No. 3 resistance, The circuit associated with
the No. 6 pin will be broken at the pin switch
while the circuit associated with the No. 7 pin.
will be broken between the brush 19 and the com-
mutator.
will be broken both at the pin switches and at -
the commutator. : N

Now, the construction is such that when only
one circuit is complete through the resistances
131, the resistance is so high that insufficient 50
current is passed through the relay 148 to op-
erate the armature 149. However, when the cur-
rent is pernditted to pass through two of the
resistances in parallel;, the amperage is sufficient

condition assumed, when the brush arm 14 is -
shif to carry the three brushes into engage-
ment' with the 3, T and blank segments of the
three vings, the relay will be tripped and the

armature 149 withdrawn from a contact 150. 60
The latter is connected by a conductor 151 with
one side of the magnet 92 that operates to hold
the pawl 88 out of engagement with ratchet 88.
The opposite side of this magnet is connected
by conductor 53 to the positive side of the cur- 65
rent source 143. The circuit through the mag- -
net 92 is completed to the negative side of the
line by a conductor 154 connecting the opposite-
end of the armature 148 with the segment 105 of .
the commutator surrounding the shaft 96. This
segment is in turn.connected, through the arm
{0l and the brushes carried thereby, with the
ring {12, which in turn is connected by conductor

" 155 and conductor 146 with the negative side of 7

All of the other of the seven circuits 45

to. opte‘fat'e the relay. - Thus, under the second §5 -
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the current sbhrce. Therefore, as long. as the
armature 149 is in the position shown, the pawl
89 will be retracted and the brush arm 14 will

be rotated. However, when two circuits are com- .

pleted through resistances {37, in the manner
explained, the circuit through the magnet 92
will be broken at 150 and the spring 90 will draw
the pawl 89 into the ratchet 88 to stop the ro- .
tation of shaft 56. If the perforations in the
tape had been not only in the 3 and 7 positions
but also in the 8 position, the armature 140 would
have been drawn down into engagement with
contact 145 so that the circuits would not be
complete until the brusp 19 is brought over the
upper part of segment 7 and the brush 15 is
brought into contact with the 8 segment. In

" this way the mechanism clearly distinguishes

20

between a two-hole character and a three-hole
character. . .

When the armature 149 is withdrawn from the..
contact 150, as explained, it is brought into en-
gagement with a contact 156. The latter s con~
nected by a conductor 157 with the magnet 120,
the cpposite side of which is connected by con-
ductors 158 and 159 with the positive side of
the battery .143. It will be understood that the
circuit will be completed from the negative side

- of the battery, at this time, by the connections

30

146, 155, ring 112, brush arm 04, segment 105
and conductor §54 to the armature 149. There~
fore, as the pawl 89 is released by its magnet,
the pawl 115 will be withdrawn from the pro-
Jection 1123 by the energization- of magnet 120.
This frees the shaft 96 for operation. As sopn as
the brush arm 101 carries the brush 102 off of the

. segment 105, the ecircuit through the magnet

{20 will be'broken and the pawl 115 will be re-
leased to again engage the projection 113 upon

~ the completion of one revolution of shaft 96.
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Furthermore, as soon as the brush 102 engages
the segment 106, a circuit will be completed

-through the magnet 24 by conductors 160 and

159 to the positive side of the battery and con-
ductors 146 and 155, ring 112 and brush arm

- 101 from the negative side of the battery. As"“

previously explained, energization of the magnet
24  will cause retraction of the pins in the
analyzer and the feeding of the tape one step to
the next line of perforations: o

- As soon as the pins are retracted upon the op-
eration of magnet 24, the circuit through the

" relay 148 will be broken and the armature {49

b6
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will return to the position shown. However,
this will not restore the circuit through the mag- -
net 92 since this -circuit will now be broken
between brush {62 and segment {05. This cir-
cuit will not again be completed until the brush.

. arm returns to the position shown to engage

brush {02 with segment 105. At this time the

7

complete revolution in about one-fifth the time
required for a comglete revolution of shaft .56.

Complete circuils for printer control

Turning now to Fig. 11, there is here illus-
trated in a diagrammatic way the various con-
nections between the analyzer and translator
that may be employed for the. control of a tele-

. graphic printer of the type ‘disclosed in detail

4

in the previously mentioned patent and appli- 10
cation. The devices and circuits illustrated in -

Fig. 11 not. only provide for:the transmission
of positive and open circuit pulses to the printer,
as required in its normal operation, but also
provide for various special controls such as used,
for example, in the repeating of certain char-
acters. The nature of the particular printer
which the illustrative system is designed to con-
trol is such that in the repetition of ‘certain

U

1s

—characters a negative pulse must be sent over 20°

"the line, In the repetition of other characters,

on the other hand, special circuits must come
- into play to insure the sending of sufficient pos-
itive and open circuit pulses to cause the print-

ing wheel of the printer to rotate through one 25-

complete revolution.” Various other special con-

trols, which will be described in detail. herein-

after, serve to further complicate the system
to the end that a fully automatic arrangement

for controlling printers of the type indicated is 30"
provided under all conditions met with in the

-operation of such printers, .

Pin switch connections

The  switches controlled by the pins of the 35°

analyzer are indicated by. arrows 160, {61 and

162. For reasons to be explained hereinafter,
‘two of these switches, designated 160, have one

of their terminals connected together, and the
next five, designated 161, similarly have one of 4p

their terminals connected together, while'the last,

‘ designated (62, corresponding to the No. 8 pin

of the analyzer, is independent of the rest. The
 branches or terminals of the -switches 160 and

161 that are not connected, as above explained, 45
are separately connected with various segments '~

of the commutator 55. Thus, the No. 1 switch
is connected with all of the segments “desig~

.nated | in the drawings, the No. 2 with'all of _
the segments designated 2. in the drawings, and 50

So om, just as in the Figure 10 arrangement. In
each of the connections from the switches to
the related segments there is provided a re-
sistance 163 of any suitable value, say, for ex-

ample, 6000 chms. An additional resistance (64 5}_{ i

of similar magnitude is provided between the
No. 7 switch and a special segment, designated
11 in Fig. 11 or 68 in Fig. 2. : This arrangement
is such that when the switch associated with

vd

magnet 92 will be energized and the pawl 89 .-the 7 feeler pin is closed, the circuit may either 60

withdrawn from ratchet 88 to permit rotation’
of the brush arm 74 to the new position de-
termined by the new set of perforations in the
tape. As previously explained, the pawl (15 will
already have come into position to stop the shaft
96. It will thus be seen that this much of the
mechanism and of the circuits of the improved

-analyzer -and .translator will permit a brush

arm T4 to rotate successively to positions deter-
mined by the perforations in'a tape, or by any
similar control, and to be temporarily arrested
at that position. - It may be mentioned that the
ratio. of the gearing for driving the shafts 56
and 96 is such that the shaft 96 will make a

be completed through the resistance 163 and
one of the segments 1 of the commutator or
through the resistance 164 and the special seg-
ment 7 of the commutator.,

- Let us now trace the connections from“ the 65

switch 162. Assuming that this switch is closed
by the presence of an 8 hole in the position
of the tape over the feeler pins, current will-
flow from the positive side 165 of a source of

current through a line 166, a resistance. (67, and 70°

a line 168 to one~side of the switch 62. The
- opposite side of this switch is connected by lines
189 and 170, a relay 71 and g line 172 with
the negative side 173 of the source of power.,
The relay 111

serves to draw an armature (14 75.
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to disengage it from a. contact 115 and’ engage'

it with a contact 176. Thus, in any position of
the tape, if there is no perforation in the 8 po-
sition, the armature 174 will engage contact 175
while, if a perforation is presented, the arma-
ture will engage contact 116. It is in this way
that a perforation in the 8 position' exerts its
control over the system.

Character selecting and puising
As explained in connectlon with Figure 10, the

selection of a character to be printed is effected -

through the rotation of the shaft 56 with its

connected brush arms 73 and 74. These parts’

are rotated so long as 2 pawl 89 ic held out of
engagement with the ratchet 88 by means of the

electro-magnet -92. This is effected by current
flowing from .the source 185 through line 163,

branch 180, maghet 92, branch 184, arm 182, line
183, segment 195 of tbe small commutator, brush
arm 104, ring 112 and lines.{34 and 185 to the
‘negative side 173 of the sour.e of power. )
In the course of rotation of the brush arm 13,
brush 15 is carried successively over segments 10
and 71. As the brush 75 passes from one seg-
ment to arother, a pulse must be transmitted to
the printer for the purpose of operating the es-
capement to shift the printing wheel one step.
These pulses are alternately positive and open
circuit. - The arrangement is such that as the
brush sweeps over the segments T0 and 11 a
periodic series of positive and open circuit pulses

will be produced and each of the changes from .

positive to open circuit and from open circuit to
positivee will operate the escapement of -the
printer. - The current for producing the signal
may, for example, include a pair of batteries 186
and 181, or other equivalent ‘sources of current.
The positive side of the battery 186 is connected
by a line 188 with each of the blank segments T{
of the commutator, while the negative side of the
battery 181 is connected by a line '189 with each
of the No. 8 segments 10 of ‘the commutator.
Furthermore, the negative ‘side of battery 186 is
connected with the positive side of battery 187.

Assuming now that the brush 715 at a given
instant is on one of the blank segments 11, cur-

‘rent will flow from the positive side of battery

186 through line 188, brush arm 13, ring 58, a
line 198, a reversible relay 191, a-line {82, a sec-
ond reversible relay 193, a line 194, and a resist-

" ahce 195, back to the negative side of battery 186.

55

. 60

.6_5 ‘

 When the brush 75 shifts to one of the No. 8 seg-
- ments 10, the .circuit just mentioned will be

broken but a new circuit will be completed from
the positive side- of battery 187 through the re-
sistance 195, line 184, relays 193 and (91, line
180 to the ring 58, ‘and through the arm 13 and
the line 189 back to the negative side of battery
181, . It will thus be seen that the direction of
flow of current through the reversible relays 191

"and 193 will be reversed upon each shifting of

the brush 15 fromi a blank segment to a No. 8
-segment and vice versa.
The positive side of battery 186 is also con-

. nected through a line 196 and a line 197 with a

i

contact 198. The latter is normally engaged by .

an arm (99 connected  with one side 200 of the
transmission line which controls the various ouf-
lying printers. The opposite side 201 of. this
transmission line is connected with an arm 202

- that is operated by the relay 191.. Assuming that

fhe arm 202 has been swung to the left.to engage
a contact. 203, by virtue of the engagement of

brush 15 with blank segment 11, the circuit

will be completed through a lme 204 to the nega-
tive side of battery 187.. Thus the combined
power of the two batteries 186 and 187 will be
effective in transmitting a signal over the trans-
mission lines 200 and 20f.. This is the positive 5
signal before mentioned and is created each time
one of the blank segments 71 is engaged by the
brush 15. However, when one of the No. 8 seg-
ments is engaged by the brush and the arm 202 -
is swung to the contact 205, the circuit previously 10
mentioned will be incomplete and, in fact, there
will be no complete circuit from the batteries to
and through the transmission lines 200, 201.
Tracing through the circuits at this time it will

.be found that both of the lines 200 and 201 are 15
- connected with the positive side of battery 186.

We now trace the circuits which bring about
the de-energization of the magnet 92 and the op-~-
eration of the pawl 89 to arrest the rotation of
the shaft 56 with its brush arms. As explained 29
in connection with Fig. 10, this system is so dé-

- 'vised that if a circuit is completed through only

one of the resistances 163, insufficient current will
be passed to cause the magnet 92 to be de-ener-

. gize However, if two such circuits are com- 25

pleted in parallel, the current flow will be suffi-
cient/to operate a relay for this purpose. Cur-
rent from the positive side 165 of the power source

-will flow through the line 166, armature 177,

contact {18, line 179, armature 114, contact 115, 30
a line 206, a relay 207, a_line 208, a contact 209,
to an armature 210 of the reversible relay .193,
it being assumed that at this time this armature
has been swung into engagement with contact
239 by virtue of the fact that a blank segment 55

"1t is engaged by the brush 15. From this point

the current flows through a line 211 to the ring
59 of the commutator, thence through brush 71,
arm 14 and brushes 18 and 79 through appro-

~ priate- segments of the commutdtor connected 49

with those switches 160 and 161 which have heen
operated by the passage of the corresponding
feeler 'pins through the tape. It will be under-
stood that this occurs only when the brushes are
rotated into the proper position to-engage the 45
selected segments. All of the switches 160 and

‘161 are connected with a common point or termi-

nal 212. The connection from the switches 160

. is through a line 213, a relay 214 and a line 218,

while, the connection from the switchies 161 Is 59
directly through a line 215." From the common
point 212 the circuit continues through a line 217,

‘a branch line 218, a relay 219 associated with

the arm (82, and finally through b, line 220 to
the return line 185 connected With the negative 55
side of the current source. It will be seen, there-

_fore, that when the brushes 18 and 19 find simul- "

taneously the segments connected with those pin
switches. 160 and 161 which have been operated,
sufficient current will flow through the relay 219 go
to attract the armature 182 and thus break the
circuit previously mentioned through the arma- .

_ture 92 so that spring 90 may draw the pawl 89
_ into engagement with ratchet 88.

In tracing the foregoing circuit the absence of g5
a perforation in the 8 position was assumed. If -
such a perforation were present in the tape the
switch 162 would be closed and, as previously ex-
plained, the armature 174 would be. attracted
to engage the contact 176. The circuit through 7o
the commutator and pin switches would then
be inodified in that the current arriving at .
the arm {74 would now flow through contact
176, a line 221, a relay 222, a line 223, and
a contact 224 to the arm 210 of the relay yg
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183.  The circuit at this point would not be
completed until an 8 segment of the com-
mutator is engaged by brush 15 causing the arm
210 to swing into engagement with contact 224.

e remainder of the circuit will be the same as

ore, i. e., through line 211, ring 59, etc. It
should be noted in this connection that when an
8 pin is permitted to rise along with, say, the 3
and 7 pins, the circuit through two of the re-
sistances 163 and the relay 219 will not be com-

plete when the brushes 18 and, 79 engage the 3°

and 7 segments, respectively, so long as the brush
78 is on 8 blank segment 1. This is due to the
fact that the circuit is at this time broken be-
tween arm- 210 and contact 224. Furthermore,
the first described circuit-through the contact 209
and arm 210 which would normally be completed

it no 8 hole were present, would at this time be
broken between the contact 1715 and arm {74,

Accordingly, under the conditions mentioned, the
only way to complete the circuit through the re-
lay 219 and through two of the resistances 163
is to have the brush 18 engage & 3 segment, the
brush 79 simultaneously engage s 7 segment,
and the brush 75 engage an 8 segment. When

this condition arises and the relay 249 is oper-~

ated, the circuit through the magnet 92 will be
broken and the shaft 56 arrested.

- At the same time that magnet !2_ is de-ener-

gized, or immediately thereafter, the magnet 120
will. be energized. To accomplish:this the ar-
mature 182, in breaking the circuit.through the
magnet 92, will engage an inner contact 225
which is connected through a line 226 and a line
2271 with an arma.tqre 228 associated with the
This. armature in turn is connected
by a line 229 with one side of the magnet 120.
‘The opposite side of this magnet is connected by
lines 230, 231 -and 232 and by an armature 233
and a further line 234 with the line #66 extend-
ing from the positive side of the power source.
The circuit is normally also completed from
magnet 120 to the positive side of the line through
a switch 238 and the lines shown, although; as
will be explained ‘later, the switch 238 may be
opened when it is desired to operate a bell in the
various printers. The circuit is completed from
the armature 182 to the negative side of the
power source by the line 183, segment 105, brush

- arm 01, ring {12 and lines 184 and §85. When

the magnet 120 is energized in this‘way, and the

"pawl 15 is retracted from the projection 13,

the shaft 96 will begin to rotate. At the com-
mencement of this rotation the brush 02 will
be carried away from the segment 105 so that

" the circuit through the magnet 120 will be broken

and the pawl {15 will be released- to stop the
shaft 96 after one complete revolution. At the
same time the circuit through the magnet 92
will be broken at the segment {05 so that even
though the armature 182 may be released, the

magnet 92 will nbrmally remain de-energized

until the completion of one rotation of shaft 96.

In passing from the segment 105 the brush
102 engages the segment 106, which is connected
by means of & line 235 with the magnet 24. The
opposite side of this magnet is connected by lines
236 and 231 with the line 166 extending from the
To complete
the circuit the negative side of the line is, of

course, connected with the brush (02 through
" the lines 185 and 184, ring 112 and arm 101,

Ac-

" cordingly, the magnet 24 will operate the bell

7%

crank member 22 of the analyzer to retract the
feeler pins and feed the tape one space. 'rhls

.

the next position.

9

will prepare the mechanism ror the sendingot i
the next character-determining impulses. )
‘When the shaft 86 is arrested and the shaft 96 .-
is released for rotation, in the manner explained,
a long, drawn-out signal or pulse, either positive 3
or open circuit and equal in length to about 7 - ..
or 8 of the periodic selecting pulses, is produced;-
and this, as explained in .Patent No. 1,957,076,
causes the printing magnet of the dlstant printer
to be operated and the wheel carriage of this 39
printer to be shifted one step to the next printing
position; that is to say, whenever the final pulse .
of a series of periodic pulses is drawn out, in the
manner explained, the printing and: carriage
shifting mechanism will automatically be oper- 15
ated. The speed of rotation of the shaft 96 and .
brush arm 104 should be so adjusted as to allow
the necessary time for the operation of the print-
ing magnet and the shifting of the carriage to

26
Repetition o,f‘ characters

. Ordinarily there will be simply a succession of -
operations of the same type explained above i. e.,
the shafts §6 and 96 will be alternately rotated, o5
shaft §6 being turned only a fraction of a revolu- -
tion, sufficient to carry the brushes 15, 18 and 19
to 8 new setting wherein the proper segments are
engaged to complete & circuit through two of the
resistances $63 and the relay 219. Certain spe- gq
cial conditions arise, however, as when a given
series of perforations in the tape is repeated.
Furthermore, this condition gives rise to two )
possibilities. As has already been suggested, the
construction of the printer is such that when
certain characters are duplicated it is necessary
to rotate the type wheel a complete revolution be-~
fore effecting a printing opération while other
characters may_be duplicated by a simple re-
peated operation of the printing platen after 40
the type wheel carriage has been stepped to the
next position. The reason for this will be ap-
parent when it is considered that in the special
repeat operation, which will be later explained,
‘& negative signal-is employed, and from the fur- 45
‘ther fact that when a particular character is se-
lected by a final positive pulse, it is impossible
to. produce & negative pulse for repeat purposes
without first passing through neutral or open
circuit condition. Accordingly, for those 19 4,
characters or signals which terminate with a
positive pulse, it is necessary to produce a com-
plete revolution of the type wheel to repeat the
signal. Those 19 signals terminating with an
open circult pulse can be repeated, however, by a 5
negative signal without rotation of the wheel.

Let us now consider the repetition of a character
or signal uiring a full revolution of the type
wheel. e selection of sucga character or signal,
as stated, terminated on & positive pulse and, g

35

- therefore, it the construction disclosed it musf,

terminate with the brush 75 on one of the blank
segnienis TI. Assuming that the brush arms’

‘1374 have been stopped, with the brush 15 on

& blank segment and with the brushes 78 and 719
on the 1 and 4 segments, the armature 210 of the
reversible relay (88 will be attracted toward the

‘contact 209 and a circuit will be completed through

two of the resistances 163 associated with the

"1 and 4 pins and through the relay 219 so that yg
‘the circuit through magnet 82 will be broken in

theé manner previously explained. Now, as the
brush arm (81 leaves the segment 105 and passes
on to the segment 188, the pins will be retracted
and the tape shifted to' the nexi pesition. As ys
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the brush 102 leaves segment 106, the pins will be
again released and since the same pins, i. e,
the 1 and 4 pins, again pass through openings in

- the tape, due to a repetition of the same signal,

10

16

20

the circuits through the engaged segments of the
commutator and through the two resistances 163
will again be completed so that the magnet 2{9
will be energized and the armature 182 attracted
to the contact 225. This means that the circuit
through the magnet 92 will remain open and
the shaft 56 will be held against rotation even

_upon the completion of the rotation of the shaft
96. Furthermore, the magnet 120 would, under

these conditions, be energized upon the return of
brush 102 to segment 105 so that the shaft 96
would be free to rotate again.
would not produce the desired effect, since it
would simply prolong the printing signal to twice
its normal length. It would not produce two
printing signals and hence would not produce

. _ two printing impressions on the sheet of the
~ printer.
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In order to insure the proper repetition of the

‘character or signal, means must be provided to

complete the circuit through the magnet 82 be-

_fore the shaft 86 completes its rotation. For this
purpose the special segment 109 is provided on .
the outer ring of the small commutator, this

being -in the path of brush 102 during the last
quarter of its revolution. When the brush reaches
this segment the latter will be placed in circuit
with the negative side of the source of current
through brush arm 101, ring 112 and lines 184
and 185. The completion of the circuit to the
positive side of the line will be through a line
239, a line 240, a confact 241, an armature 242
of the relay 207 (which will at this time be ener-
gized), a line 243 and then through the line 184,
magnet 92 and line 180 to the line 166 con-

nected with the positive side of the power source.

It will be recalled from the previous explanation
of circuits in the ordinary selection of one char-
acter that the relay 207 will be energized when-
ever & blank segment is engaged by the brush 15
at the time of completing other portions of the
circuit through two of the resistances 163; on the
other hand, the citcuit will be completed through
relay 222 instead of relay 207 whenever an 8

. segment is engaged by the brush 16 under these

conditions. Accordingly, it will be seen that un-
der the circumstances mentioned the magnet 92
will be energized when the brush (02 reaches
This will cause the shaft 56 to
commence rotation and will carry the brushes
15, 18 and 719 away from the particular seg-
ments which previously caused the completion
of circuits to arrest the shaft 56. At the same
time the release of armature 182 will cause the
circuit through the magnet 120 to be broken even
when segment 105 is reached, so that the shaft
96 will stop upon the completion of its revolution.
Obviously, the result will then be a complete
revolution of the shaft 56 until the same seg-
ments are again engaged by the brushes 175,
76 and 18 to complete the necessary circuits
through the relay 248, causing the attraction of
the armature 182 with its breaking of the circuit
through the magnet 92 and making of the circuit
through magnet 120. If the same setting is again
repea.ted the same cycle of operations will result.

Spemal repeat signal

Now, if the shaft 56 is arrested with the brush
15 on an 8 segment, and the same character is
to be repeated, a different condition arises. As

This, however, ’
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previously stated, the relay 222 is energized at
this time instead of relay 201. Therefore, when
the brush 102 reaches the segment 109, the circuit

- will now be completed to the positive side of the

power source through line 239, 'a branch 244, a §
relay 245, a line 248, a contact 247, an armature
248 attracted by the relay 222, and a line 249

‘having a resistance 250 connecting into the line

166. Since the relay 245 is now energized, its ar-

. mature will be attracted to engage a contact 252 19

connected with the line 166 through a line 253.
The opposite side of armature 251 is connected
through line 254, a resistance 255, a relay 256,

‘a line 257, another relay 258, a line 259, a heating
- coil 260, a line 261, segment 110 of the commu- 15

tator, brush arm 101, and lines 84 and 185 to the .
negative side of the line. Completion of this cir-
cuit will, in turn, complete another circuit through
the relay 256 so as to hold this relay energized
even after relay 245 is de-energized. This is ac- 20
complished by the attraction of the armature
233 of relay 256 into engagement with a contact
262 which, through a line 263, is connected with
the resistance 255 and thence through the relay
256, line 251, etc. is connected with the segm->nt-25
110 and the negative side of the line, The op-
posite end of armature 233 is directly connected
with the positive side of the power source through

- the line 234. It will be seen, therefore, that while

the circuit through relay 245 will be broken as 80
the brush 102 leaves the segment 109, the circuit

‘through relays 256 and 258 will be maintained so

long as the brush 103 engages the segment 10.
This circuit, therefore, is maintained through
about 135° of rotation of the shaft 89§ on the sec- 3
ond or repeat operation.

Incidentally it should be noted at this point
that as the brush 102 reaches segment (05 a
circuit will be eompleted through magnet 120 to
permit the shaft 96 to rotate again. This circuit 4o
will be formed from the negative side of the line
in the same manner as prewously explained i. e.,
through lines 185, i84, arm 101, line 183, arma-
ture 182, lines 225 221, armature 228 and line
229. It is completed to the positive side through 45
line 230, switch 238, which is normally closed,
and the connections shown to line 166. The
parallel circuit through line 231 etc. will be broken
at this time by the attraction of armature 233.

‘When the relay 258 is energized, in the manner go
explained, an armature 264 is thrown to engage a
contact 265 connected through a line 266 with a
relay 261, the latter being connected through a

line 268 and a resistance 268 with the positive side

of the line. Armature 264 is directly connected g5
with the negative side of the line through a con-
nection 270. It is the energization of the relay
267 in this way that causes a negative signal to
be transmitted over the lines 200 and 201 to the
printer. As previously explained, when this relay go
is not energized the armature 199 thereof en-
gages a contact 198 which is in circuit with the
pulsing devices to produce positive and open
circuit pulses. However, when relay 267 is ener-
gized, the armature is brought against a contact g5.
271. At this time the armatures 202 and 210 of
the reversible relays 181 and {93 will engage the
contacts 205 and 224, as shown in the drawings,
since an 8 segment 70 will be engaged by the
brush 75. Therefore, the pulsing circuit is com- »q
pleted in the following way: The negative side
of battery 181 is connected through the line 204,

a line 212, the contact 271, and the armature 198,
with the line 200; the return line 201 from the
printers is connected through armature 202, con- 75
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tact 205 and line 196 with the positive side of
battery 186. It will thus be seen that the cur-
rent pulse- through- the printers will be in the
opposite direction from that of the normal posl-
tive pulse.

The negative pulse produced in this way will

be transmitted until the brush 103 leaves the end
of segment 110. It will be seen, therefore, that
about half of the time normally allowed for the
transmission of a printing signal and the carry-
ing out of the printing operation at the distant
printers. is consumed in the transmission of the
negative repeat signal. For this reason’ it is
necessary to provide special means to prolong or
delay the completion of the rotation of the brush
arm 101. This is accomplished by interposing
the pawl ({6 in the path of projection (14 car-
ried by the shaft 96. Projection {14 is so ar-
ranged that it will engage the pawl 116 just after
the brush 103 leaves the segment #10. Ordinarily
the pawl {16 is held inactive by magnet {21 which
is energized by a connection 273, cont*act 274,
armature 264, and connection 270 with the nega-
tive side of the power source and a connection
215, switch 46 (which is normally .closed), line
276, line 237, and line 166 extending from the
positive side of the power source.. This circuit,
it will be seen, is broken, when the arma.ture 264
is attracted upon the energization of relay 258.
Therefore, at this time' the pawl 116 will be at-
tracted by spring 1T into the path of projec-
tion 114 and will arres’t the shaft 96 momentarily.
As stated before, however, the brush 103 will at
this time have left the segment {10 so that relay
258 will have become de-energized and armature
264 will have been released to engage contact
274. The inductance of magnet 121 is such that
a brief interval is required to energize it suffi-

cienfly, upon the return of the armature 264, to.
cause the magnet to attract the pawl 116 against
the action of spring 117. This time in*erval -is -

preferably so adjusted as to equal the time nor-
mally required for the arm 101 to travel, from
its norinal position shown, down to the position in

which it is arrested by the pawl {16. Therefore, .

the usual printing time is allowed for the opera-
tion of the printing platen and the stepping over
of the printing wheel carr!ages of . the -various
printers.

Manual control of transmitter

As pointed out above, the switch 46, which may
be ei’her manually operated or operated by the
action of the tape on the rod 43, acting through
the cam 45, is in the circuit through the magnet
§21. Therefore, this magnet may be de-energized:
by the manual opening of the switch 46, or the
au‘omatic opening of this switch when the slack

- is removed from the tape as it is fed to the ana-
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- lyzer.

Accordingly, the operation:of the trans-
mitter will be discontinued until the switch 46 is
again closed.

C'arriage return

After a complete line or any desired portion
of a line, has been printed across the -papers of
the various printers controlled by the transmitter
of the present invention, it is necessary to return
the printing wheel carrisge toward the left for
the commencement of & new. line of printing.
At the same time it is necessary to advance the
sheet of paper in the usual way. These opera-
tions require somewhat more time than an ordi-

_nary printing operation. Therefore, means must

be provided for retarding the operation of.the

transmitter for a sufficient interval to allow for

11

the completion of the carriage return and paper -
feed operations. It will be unders‘ood that the

actual control of these operations at the printers

is cffected by bringing the printing wheels to a -
special carriage return position followed by the 5 .
operdtion of the printing maghet of the printers.
According to the bparticular arrangement dis-

-closed, the printing wheels will be brought to

the carriage return position when the brushes 18.
and 19 of the translator engage the 1 and 2 seg-
mepts 63 and 68 of the commutator. When these
segments are engaged by the brushes at a time
when the No. 1 and No. 2 pin switches {60 are
operated, due to the presence of holes in the tape
at these positions, the circuit will be completed 15
from the positive side of the power source, in
the manner previously: explained, up to and
through the brushes 78 and 19, through the 1 and

2 segments, through the connected resistances
163, through the switches 160, thence through 20
the line 213 and relay 214, line 215, line 211,

"line 218, relay 219, and line 220 to the negative

side of the line. Energization of relay 218 breaks
the circuit through the magnet 92 and thus stops
the shaft 56. -

A cpecial circuit, however goes into play a,t
this time to control the magnet 120 which re-
leases the shaft 96 for operation. This circuit
is such that ample time is provided before the

‘release of this shaft and during its one revolution 30

to allow for the return of the carriages and the *.
advance of the printed sheets at the various
printers. The special circuit for this purpose in-

- volves a croatact 277 against which the armature

228 of the relay 214 is thrown. Incidentally the 85
attraction of armature 228 breaks the normal -
circuit through the magnet 120 which is effective
on other character-selecting operations. Fur-

_thermore, it should be observed that while a cir-

cuit may be compléted through the relay 214
when only one of the switches 160 is ciosed, there
will not be sufficient current flowing through the
relay to operate the- armature 228. It isnecessary -
to have the combined current flowing through two
switches 160 to operate this armatire. Now, 45
armature 228 is connected with the negative side
of the line at this time through the line 221, line
226, contact 225, armature 182, line 183, segment
105, brush arm {04, ring 112, and lines 184 and

40

185. 'The connection with the positive side of the 5o

line is through contact 277, a line 218, a choke
coil 279, a relay 280, a line '28!, and a resistance .
282 to the line 166. The action of the choke oo11
219 is such that it retards the building up of a.

_sufficient_current in the reldy 280 to operate the §5

armature 283. - However, after a desired lapse of
time the armature 283 will be thrown against a

" contact 284 which is connected through a line 2859,

the line 226, contact 225, armature 182, and re-
maining connections with the negative side of the
line. The opposite end of armature 283 is con~
nected with the positive side of the power source
through the-connection 229, magnet (20, con--
nections 230, 23! and 232, armature 233, con-

60

- nection 234, and line 166, In this way it will be 65
'seen that the shaft 96 is finally released after a

predetermined interval and the balance of the
operation is then similar to an operation mvolvf-
ing any other signal "o

Eradioatiny signal

As previously explained, provision is made for
the eradication of charaecters or signals punched
in the tape by back spacing the tape in the punch- g5
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ing ma.chme and pressmg a special eradicatmg
key. This will cause the operation of all of the
punches across the tape so that in lieu of the two
or three holes previously present there will then
be eight holes. When these eradicating holes
reach the feeler fingers of cthe analyzer, special
circuits are energized to cause the printing con-
tro]l shaft 96 and arm 10! to rotate through one
revolution while the shaft 56 and its. connected
brush arms are held stationary. When the seven
pins associated with the switches 160 and (61
are all permitted to rise, due to the eradicating
perforations, a circuit will be closed from the

positive side of the line through the connection -

166, thence through a short branch to and
through a relay 286, then through a line 281, to
and through a group of resistances 288, arranged
in parallel. One of these resistances is connected
with each of the switches. The value of each of
these resistances is considerably greater than
that of the resistances 163. For example, in a
typical set-up the resistances 288 may each be

" 50,000 ohms while the resistances 163 may  be

- 25

6,000 ohms. ‘Therefore, while two of these re-
sistances 288, corresponding with the pin switches
operated, will bé connected in parallel with the
circuit through the commutator segments, pre-

,“viously explained, upon a normal selecting opera-

35

" plained. Current flowing through resistances
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" in the manner previously explained, so as to -

65

70

" various devices.

tion, the resistance will be so great that the cur-

‘ rent flowing through this part of the circuit will

not interfere with the intended operation of the
However, when the seven re-
sistances 288 are in parallel, the combined re-
sistance will be only 7,000 ohms and this is suffi-
ciently low to have the effect to be presently ex-

288 and switches 160 and 161 will combine at the

point 212 and pass through the line 2117, 218, relay"

219 and line 220 to the negative side of ‘the line.
This in itself will not be sufficient to -energize the

‘relay 219 since, as previously explained, this re-

quires as much current as will flow through two
of the resistances 163 in parallel. However, re-
lay 286 is more sensitive and will be energized by
the flow of current through the seven resistances
288. Therefore, armature 171 will be attracted
against contact 289 so that a circuit is completed
from the positive side through armature 111, con-
tact 289, a resistance 290, line 291, and thence

through line 218, relay 219, etc. to the negative’
- side. Resistance 286 in the illustrative set-up
may be around 5,000 ohms so that the combined -

current flowing through this resistance and the
seven resistances 288 will be sufficient.to operate
the relay 219. Accordingly, the circuit through
the magnet 92 will remain broken upon the com-
pletion of the rotation of the brush arm 101 dur-
ing which the eradicating holes were brought
into position. Therefore the selecting brushes
will remain in their same positions while at the
same time the magnet 120 will be energized upon
engagement of the brush 102 with segment 105,

cause the shaft 96 to partake of another revolu-
tion. - '

In order to prevent the operation of the cir-
cuits which come into play when a previous set-
up is repeated, provision is made for disabling the
circuits through the relays 207 and 222. It will
be apparent that when all eight holes are punched
the two or three that were previously punched

will necessarily be repeated and the repeating

(]

circuits would otherwise be closed and set into
operation. Breaking of the circuits through the

-printed will be meaningless.
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relays 207 and 222 is brought about by the at-
traction of the armature {17 away from contact
118. The breaking of these circuits, further-
more, avoids overloading of the relay 2i9, which
might otherwise occur due to current flowing not

" only through the resistances 288 and 293 but also

through the resistances 163 connected with the
segments of the commutator that happened to be
engaged. .
t Unison signal

Provision is made for bringing all of the
printers connected with a given transmitter into
unison. Occasionally a printer may be thrown
out of unison and, obviously, then the characters
In order to prevent
any prolonged lack of unison between the trans-
mittér and any of the printers, & special unison
signal is sent over the line at rather frequent
intervals. This is accomplished in the present
construction by omitting all holes in the tape,
with the exception of the feed holes, at a given
position. - Thus a special unison key may be pro-
vided in the punching machine to cause the tape

‘to be advanced one step without punching any

control holes. A unison signal will also be sent
out if a single hole appears in the tape at any
‘position. The effect of having no holes, or but a
single hole, is to prevent completion of circuits
through two of the resistances 163 so that in-
sufficient current will: flow to operate the relay
219. Therefore, the magnet 92 will remain ener-
gized and the shaft 56 will continue io rotate
through a number of revolutions. A unison sig-
nal will also be sent out if the finger-piece 53 of
the analyzer is operated. This is due to the fact
that upon energizing the magnet 24 to retract the

_ pins 31, the armature 23 will then become locked

to hold the pins retracted. Therefore, when the
shaft 98 reaches the position indicated in Fig. 11,
the pawl 89 will be retracted to release shaft 56
and will permit it to continue to rotate until
stopped by the special unison mechanism, now to
be explained.
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When the shaft 5 is permitted to rotate.more 45

- than one revolution under any of the conditions

menticned above, the pin 124 will travel along the
spiral groove 25 until the projection 128 engages
the switches 29 and (38 and closes the contacts
thereof. The arrangement is preferably such
that shaft 56 is required to make five or six revo-
tutions in order to close the two switches. "In the
meantime pulses are being sent continuously to
the various printers and the printing wheels will
be given three or so revolutions. ' At the end of
these three revolutions all of the wheels will be
brought to a stop in a definiite position, i. e,, in the
space position. While the pulses will continue for
some time, the wheels being }Jos1tively arrested,
will not turn’ further and there will simply be
slippage between the driving mechanism and the
printing wheel.
prior patents and application previously men-
tioned and will result in bringing all of the
printers to the same space or position, regardless
of what position they may have been in prior to
the commencement of the unison signal.

Now, when the switch 129 is closed, a circuit
will be completed toward the negative side of the
power line through a connection 292, line 211, line
218, relay 219, and lines 220 and 185. Connec-
tions to the positive side of the power line will be
made through a line 293, a resistance 294 (which
may in the illustrative machine be about 3,000
ohms), through a line 295 to the special segment

This is all fully explained in the
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" 88 designated T: in Fig. 11. When the brush 18 is
brought to this segment, the circuit will continue
through brush arm 14, line 2i{, armature 210,
contact 224, line 223, relay 222, and line 221 to

5 contact 176, - At this point the circuit would ap-
. pear to be broken, but the switch 130, having also
-been operated, wﬂl cause the relay I'll to be en-
ergized so that armature | 74 is in contact with 176.
Switch 130, therefore, functions in the same way
10 . as an 8 hole in the tape.  The circuit is formed
from one gide of the switch 130 through line 296,
line 170, relay 171 and line 172 to the negative side
of the power source and is completed through
line 287, resistance 167 and the line (66 to the
15 . positive side of the power source. Returning to

- the armature (714, the ‘circuit which energizes
relay 219 is completed from this armature
through line (79, armature 177, and line 166
to the positive side of the power source. As a

20 result of the completion of this circuit, through
~the switch (29 and special segment T: of the
commutator, the relay 2i9 will be - energized
in the same manner as if circuits had been

. completed through two of the resistances 163,

26 In this connection it is to be noted that the
résistance 294 should be of about the same value
astwo of the resistances 163 in parallel. Opera-
tion of relay 219 in this way breaks the circuit

-through magnet 92 and hence causes shaft 56 to

30-: be stopped. It also closes the circuit through the
;. magnet 120 in the usual way to release the shaft
.96 for one rotation. At the end of this operation
- the parts will be réady for another operation in
the usual way, the brush arm 74 and the wheels of
35 all of the. printers being arrested in their space
positions. It should be mentioned at this peint
that during each revolution of the shaft 96 a cir-
_cuit is completed through the magnet 127 which

a.ttracts the arm 122 and withdraws the pin 124

40 from spiral groove 125. ‘This permits spring 126

to return the arm to it$ initial position. . Magnet
- 121 is energized by a connection 288 from the

positive side of the line and a connection 299 ex-
tending to the segment- 108 of the small commu-

45 tator. When brush (02 reaches segment {08 the
cireuit is completed to the negative side of the line.
This occurs upon each operation of the shaft 96
whether it is rotating at the end of a unison sig-
nal or at the end of any of the other signals.

50 :

Bell ringing signal

The present tra.nsmitting system is also adapted-
to send a bell-ringing signal to the various out-
‘lying printers. As explained in the previously

55. mentioned Patent No. 1 ,957,076, the printers are
- preferably provided Wwith special switches which,
upon the receipt of a negative pulse of suffcient
duration, will become heated to the point that a
thermostatic element in the switch will cause a

60 circuit through & bell or similar signal to be com-~
pleted. In this way it is possible to attract atten-.
tion to the printer-whenever some item of par-
ticular importarce is being printed. In accord-
ance with the present system, it is possible to con-

65 trol the bell-ringing switches of the printers by
opening, manually or otherwise, a bell-ringing
cwitch in the transmitting system and then send-
ing a repeat signal. The switch for this purpose
- is that designated 238, which may be operated in
- gny cchvenient way. As has been previously ex-
" plained, the switch 238 isin the circuit through
‘the magr.et 120, which is effective during repeat
s 'gnal cperations. Accordingly, when the switch

£58 is open during a repeat signal operation, the -

3 circmt ‘through the magnet 120 must follow a

2,017,087
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different course. It has already been explained -
that in the sending of a repeat signal current
flowing through the relays 256 and 258 also passes
through a heating coil 260. 'This supplies heat to
a thermostatic element 300 with a contact 301. §
At this time the circuif through the electro-mag-
net 120 is completed to the positive side of the
line through connections 230, 231, contact 30i,
armature 300, line 302 and line 234. 'The connec-
tions to the negative side of the line are the same 10
as explained in the repeat signal  operation. .
Therefore, when the thermostatic element 300 be-
comes sumciently heated, the magnet 120 is ener-
gized to release the shaft 96 for rotation. The = -
#rolonged negative pulse which is sent out to the 15
printers as a result of this delayed action is suffi- -
cient to operate the bell-ringing switches.

While certain illustrative devices and circuits
have been disclosed in considerable detail it is to
be understood that numerous changes and vari< 20
ations may be made without departing from the .
general principles and scope of the invention.
Furthermore, various phases of the invention are
of broad application and not limited to the par-
ticular use to which they have been put in the 25
illustrative arrangement. The terms and expres-
sions employed herein are to be regarded as terms
of description rather than of limitation.

What we claim is:

1. In apparatus of the class ‘described means 30
for producing successive, periodic pulses of the
same polarity in an electri~ circuit, feeler means -
arranged-to cooperate with a punched tape, cir-
cuit closing means controlled by said feeler means,
and means cooperating with said circuit closing 35
means for controlling the number of pulses pro-

" duced  in accordance with the control of said

feeler means.

2. In apparatus of the class described means
for producing successive, periodic pulses of the 40
same polarity in an electric circuit, feeler means
arranged to cooperate with a punched tape, cir-
cuit closing means- controlled by said feeler
means, 8 commutator having a plurality of seg-
ments selectively connected with said circuit clos- 45
ing means, brush means, means for producing
relative movement between sald commutator and
brush means, and means including circuits con-
nected -with said commutator and brush means

- for controlling-said first mentioned means.

3. In apparatus of the class described means
for producing successive electrical pulses of the .
same polarity, a Totatable member for determin-
Ing the number of said pulses, and means con-
trolled by a perforated tape for controlling said 56

.rotatable member.

4, In apparatus of the class described means
for producing successive electrical pulses of the
same polarity, a rotatable member for determin--
ing.the number of said pulses, and’ means con~
trolled 'by a perforated tape for arresting said

~member after a predetermined nuber of pulses

‘have been produced.

5.In apparatus of the class described means
for producing successive electrical pulses, a ro-
tatable member for determining the number of
said pulses, means.controlled by a perforated tape
for intermittently arresting said member after
predetermined numbers of pulses have been.pro- 7g
duced, and rotatable means operated upon the
stopping of said member for controlling the start-

65 -

- ing:of the same after a predetermined interval.

6. In apparatus of the-class described a plu-

Tality of switches, means for selectively operat- 75
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ing said switches, a plurality of conducting seg-
ments arranged in rows, a plurality of brushes,

~ means for moving said brushes over the faces of

10°

15

20

25

said segments, means for connecting each of said .

switches with at least one of said segments, a
plurality of circuits any of which is arranged to
be closed upon engagement of a brush with a
segment connected with an operated switch, and
means for arresting said brushes when they si-
multaneously engage segments connected with a
plurality of switches that have been operated.

7. In apparatus of the class described a plu-
rality of switches, means for selectively operat-
ing a predetermined number of said switches, a
plurality of conducting segments, means for con-
necting each of said switches with at least one of
said segments, brush means, means for operating
said brush means to contact & number of said
segments successively in a series of predeter-
mined relations, and means including a plurality
of circuits in parallel for stopping said operating
means when segments connected with all of the

" selectively operated switches are simultaneously

engaged by the brush means,

"8, In apparatus of the class described a plu-
rality of switches, means for selectively operat-
ing a predetermined number of said switches, a

. plurality of conducting segments, means for con-

30

40
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necting each of said switches with at least one of
said segments, brush means, means for operating
said brush means. to contact a number of said
segments successively in a series of oredetermined
relations, said brush means engaging segments in
the same relation in a plurality of positions, an
extra switch, means for selectively controlling
the operation of said extra switch, means for ar-
resting the brush means when segments connect-
ed with all of the first mentioned selectively: op-
erated switches ave simultaneously engaged, and

means controlled by said extra switch for de-

termining in which of the plurality of positions
in which the segments are engaged in the same
relation the brush means will be arrested.

9. In apparatus of the class described a plu-

_rality of switches, means arranged to be con--
trolled by a perforated tape for selectively oper-
ating a predetermined number of said switches, °

a plurality of conducting segments, means. for
connectipg each of said switches with at least one
of said segments, brush means, means for oper-
ating said brush means to contact a number of
said segments successively in a series of prede-
termined relations, and means including a plu-
rality of circuits in parallel for stopping said op-
erating means when segments connected with all
of the selectively operated switches are simulta-
neously engaged by the brush means.

10, In apparatus of the class described a plu-

- rality of switches, means for selectively operating

60
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a predetermined number of said switches, a plu- .
rality of conducting segments, means. for con-
‘necting each of said switches with at least one

of said segments, brush means, means for oper-
ating said brush means to contact a number of
said - segments successively in a series of prede-
termined relations, said brush means engaging

“segments in the same relation in a plurality of

positions, an extra switch, means for selectively

- controlling the operation of said extra switch,

means for arresting the brush means when seg-
ments connected with all of the first mentioned

. selectively operated switches are simultaneously

engaged, and means controlled by said extra
switch for determining in which of the plurality
of positions in which the segments are engaged

.

- are repeated.
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in the same relation the brush means will be ar-
rested, all of said switch operating means being

arranged to be controlled by a perforated tape.

1l. In apparatus of the class described a plu-
rality of switches, means for selectively operating
a predetermined number of said switches, a plu-
rality of conducting segments, connections from
each of said switches to at least one of a plurality
of said conducting segments, brush means ar-

ously through a plurality of said segments and
the connected switches, means for shifting said
brush means to engage segments connected with
different pluralities of said switches, and means

‘ranged to complete circuits in parallel simultane- 10

for arresting said brush shifting means when a 16

predetermined number of said circuits is com- .
pleted.

12. In apparatus of the class described a plu-
rality of switches, means for selectively operating

a predetermined number of said switches, a plu- 20

rality of conducting segments, connections from -
each of said switches to at least one of a plurglity
of said conducting segments, brush means ar-
ranged to complete -circuits simultaneously
through a plurality of said segments and the con-
nected switches, means for shifting said brush :
means to engage segments connected with dif- .
ferent pluralities of said switches, means for ar-

resting said brush shifting means, and means op~

predetermined number of said circuits in parallel
for controlling the operation of said arresting
means.

13. In apparatus of the class described a plu-
ra.hty of switches, means for selectively operating

.& predetermined number of said switches, a plu-

rality of conducting segments, connections from

-each of said switches to at least one of a plurality

of said conducting segments, brush means ar-
ranged -to complete circuits simultaneously 4
through a plurality of said segments and the con-
nected switches, means for shifting said brush
means to engage segments connected with differ-’

. ent pluralities of said switches, means for arrest-
‘ing said brush shifting means, and means con-

nected into all of said circuits and operated upon
the simultaneous completion of a predetermined
number of said circuits in para.llel for controlling
the operation of said arresting means.:

‘erated upon the simultaneous completion of a 30

0

14. In apparatus of the class described a signal 50

transmission line, means arranged to be selective-
1y operated under control of a perforated tape to
designate any one of a number of items, means for
sending periodic, positive current pulses over said

transmission line in accordance with a sequence 5,5

of items to be selectively designated under con-
trol of the tape, and means for sending a negative
pulse over sa.id line when certain items are re-
peated.

15, In apparatus of the class described a sig- 0

nal transmission line, means arranged to be se-
lectively operated under control of a perforated :
tape to designate any one of a number of items,
means for sending periodic, positive current pulses

~over said transmission line in accordance with a

sequence of items to be selectively designated un-
der control of the tape, and means for sending a
negative pulse over said line when certain items
are repeated, said last mentioned means being
ineffective when other than said certain items
. Va

- 16.In apparatus of the class described means
‘for producing a series of periodic pulses, means
arranged to be controlled by a punched tape for
ontxplling said first mentioned means and ro- 76

70
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IS

tatable means for prolonging the final pulse of a

periodic series.

17. In apparatus of the class described means
for producing a .series of periodic pulses, means
arranged to be controlled by & punched tape for
controlling said first mentioned means, means

- for prolonging the final pulse of a periodic series
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to a predetermined extent and means for pro-

longing certain of said final pulses to an._even
greater predetermined extent

18. In apparatus of the class described a com-
mutator having a pluraht& of segments, a plural-
ity of circuit closing mea.ns variously connected
with said segments, meaps for selectively cperat~
ing . said means, brush means movable relative
to said commutator to engage different segments,
means for arresting said relative movement for a
predetermined time interval when circuits are
completed through the selected circuit closing
means and connected segments, and means for
prolonging said predetermined time interval for
a definite additional period. '

19, In apparatus of the class described a com-
mutator having a plurality of segments, & plu-

- rality of circuit closing means variously connected

with said segments, means for selectively operat-
ing said means, brush means movable relative to
said ‘commutator to engage different segments,
means for arresting said relative movement for a
predetermined time interval when circuits are
completed through the selected- circuit closing
means and connected segments, ahd means effec-
tive when certain of said closing means are oper-
ated for prolonging said predetermined‘tlme in-
terval. '

20. In apparatus of the class described a com-
mutator having a 'plurality of segments, a plural-
ity of circuit closing means variously connected
with said segments, means for selectively operat-
ing said means, brush means movable relative to
said commutator to engage . different segments,
means for arresting said relative movement for a
predetermined time interval when a plurality of

‘circuits are completed in parallel through the

selected ' circuit - closing means and connected
segments, and manually controlled means for pro-
longing said predetermined time interval.

21. In apparatus of the class describéd a com-:

mautator having a plirality of segments, a plu-
rality of circuit closing means variously con-
nected with said segments, tape controlled means
for selectively operating said means, brush means
movable relative to said commutator to engage
different segments, means for arresting said rela-
tive movement for a predetermined time interval}

when circuits are completed through the relected .
_circuit closing means and connected segments,

and means controlled both manually and by said

. tapé for prolonging said predetermined tlme in-

terval.

22. In a,ppamtus of the class described selec-
tively adjustable means, means for shifting said
first mentioned means to selected positions of ad-
justment, means for arresting said adjustable

eans in selected positions, timing means for
controlling the operation of said arresting means,
and means for varying the operatlon of said tim-

_ing means.

23. In am)aratus of the class described selec-
tively adjustable means, means-for shifting said

-first mentioned means to selected positions of ad-

justment, punched tape coritrolled means for de-
termining the positions of adjustment of said

. first mentioned means, means for arrésting said
. adjustable. means in selected. positions, timing

N
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means for controlling the operation of said ar-
resting means, and means for varying the opera-
tion of said timing means.

24, In apparatus of the class described selec-
tively adjustable means, means for shifting said
first mentioned means to selected positions of ad-
justment, means for arresting said adjustable
means in selected positions, means controlling
said arresting means to hold said  adjustable

- means for a predetermined interval after adjust-
ment, and means for prolonging the interval de-
termined by said controlling means.

25. In apparatus of the class desgribed selec-
tively adjustable means, means for shifting said

10.

first .mentioned means to selected positions of 156
-adjustment, means for arresting said adjustable

means in selected positions, means set into oper-
ation upon the stopping of said adjustable means
for releasing said arresting means after a pre-

‘determined interval, and means for varying the 20

duration of said interval. .

"~ 26. In apparatus of the class described selec-
tively adjustable means, means for shifting said -
first mentioned means to selected positions of

adjustment, means for arresting said adjustable 256

~means in selected positions, means set into op-
eration upon the stopping of said adjustable
means for releasing said arresting means after

~g, predetesmined interval, and means for delay-
ing the commencement of operation of said re-
leasing means.

27. In apparatus of the class described selec-

tively adjustable means, means for successively
selecting positions of adjustment for said means,
means for moving said adjustable means through
& predetermined cycle ur:til the selected posi-
tion of adjustment is reached, and means for
retaining said first mentioned means in adjusted
position for a predetermined interval and then
releasing the same for further adjustment, sail

35

40

‘retaining means being constructed and arranged

to retain said adjustable means for a. further

predetermined interval when the selection of

“ certain positions is repeated.

28. In apparatus of the class deseribed selec-
‘tively adjustable means, means for successively
selecting positions of adjustment for said means,
means for moving said adjustable means through
a predetermined cycle until the selected position
of adjustment is reached, and means for retain-
ing said first mentioned means in adjusted posi-
tion for a predetermined interval and then re-
leasing the same for further adjustment, said
retaining means being constructed and arranged
to retain said adjustable means for a further
predetermined interval when the selection of cer-
taln positions is repeated and to permit said ad-
Justable means to meve through a complete cy-
cle when the selection of other positions is re-
" peated. °

- 29. In apparatus of the class described selec-
tively adjustable means, means for successively
selecting positions.of adjustment for said means,
"means for moving.said adjustable means until
the selected position of adjustment is reached,
means for retaining said first mentioned means
in adjusted position, and rotatable’ means set -
into operation when a selected position is reached
for controlling the release of said retalning
means after a predetermined interval.
- °30. Ip apparatus of the class described selec-
fgely adjustable. means, means for successively

lecting positions of adjustment for said means,
means for moving said adjustable means until
the selected position of adjustment is reached,
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means for retaining said first mentioned means
in adjusted position, and means set into oper-
ation when a selected position is reached for con-
trolling the release of said retaining means after
a predetermined interval, said last recited means
causing release of said retaining means in a
shorter interval when the selection of certain po-
sitions is repeated. )

31. In apparatus of the class described selec-
tively adjustable means, means for successively
selecting positions of adjustment for said means,
means for moving said adjustable means until
the selected position of adjustment is reached,
means for retaining said first mentioned means
in adjusted position, and means set into operation
when a selected position is reached for controlling
the release of said retaining means after a pre-
determined interval, said last recited means caus-
ing release of said retaining means in a shorter
interval when the selection of certain pozitions
is repeated and preventing release until after
more than said predetermined interval when the
selection of certain other positions-is repeated.

32. In apparatus of the class described selec-
tively adjustable means, means for successively
selecting positions of adjustment for said means,
means for moving said adjustable means until
the selected position of adjustment is reached,
means for retaining said first mentioned means
in adjusted position, and means set into operation
when a selected position is reached for controlling
the release of said retaining means after a pre-
determined interval, said last recited means being
constructed and arranged to automatically vary
the duration of said interval when the selection
of a given position is repeated.

33.'In apparatus of the class described con-

stantly driven means, selectively adjustable means

adapted to be driven thereby, punched tape con-

trolled means for selecting successive positions of.

adjustment of said adjustable means, means
adapted to be driven by said first mentioned
means when said adjustable means reaches a
selected position, and means controlled by said
last recited means for advancing the tape to a
new control position.

34, In apparatus of the class described con-~
stantly driven means, selectively adjustable
means adapted to be driven thereby, punched
tape controlled means for selecting successive

positions of adjustment of said adjustable means, ’

means adapted to be driven a predetermined ex-

‘tent by said first mentioned means when -said ad-
- Justable means reaches a selected position; means

controlled by said last recited means for advanc-
ing the tape to a new control position and means

controlled by said tape controlled means for caus- .

ing a second operation of said means that is driven
a predetérmined extent without intermediate op-
eration of said adjustable means,

35. In apparatus/ of the class described con-

stantly driven means, selectively adjustable means .

adapted to be drivén thereby, punclied tape con-

trolled means including a plurality of inde- .

pendently operable devices for selecting succes-

. sive positions- of adjustment of said adjustable

(\{O
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means, a member adapted to be driven by said
first mentioned means . when said adjustable
means reaches a selected position, means con-
trolled . by said member for advancing the tape

to a new control position, and means for caus-

ing a second operation of said member without in-
termediate operation of said ‘adjustable means

whenever the operation of a given number of said '

devices is predetermined by the tape

2,017,087

36. In apparatus of the class described con-
stantly driven means, selectively adjustable means
adapted to be driven thereby, punched tape con-
trolled means including a plurality of inde-
pendently operable devices for selecting successive &
positions of adjusiment of said adjustable means,
a member adapted to be driven by said first men-
tioned means when said adjustable means reaches
a selected position, means controlled by said
member for advancing the tape to a new control \o
position, and means for causing a second opera-

‘tion of said member without intermediate opera-

tion of said adjustable means whenever certain
groups of perforations are repeated in the tape.
37. In'apparatus of the class described a con- 186

- stantly driven member, devices arranged to be

alternatively driven by said member, one of said
devices being selectively adjustable and the other
being driven a predetermined extent, and punched
tape controlled means for controlling the driv- 20
ing of said devices, said means being constructéd
and arranged to provide for successive operations
of one of said devices without intermediate op-

. eration of the other.

38. In apparatus of the class descnbed a con- 25
stantly driven member, & device arranged to be
shiftzd to selected positions by said member, a
plurality of selectively operable means for deter-

‘mining the successive positions of said device, a

second device arranged to be driven a predeter- 30
mined extent by said member between successive
operation of said first mentioned device, and
means for causing a second operation of said sec-
ond device without intermediate operation of the

first mentioned device undeér control of said selec- 85

tively sperable means.
39. In apparatus of the class described a con-
stantly driven member, a device arranged to be

_shifted to selected positions by said member, a

plurality .of selectively operable means for deter- 40
mining the successive positions of said device, a
second device arranged to be driven a predeter-
mined extent by said member between successive
operations of said. first mentioned device and
means controlled by said selectively operable 45
means for causing said first mentioned device to
remain stationary or move a portion of a revolu-
tion or more than one revolution depending upon

. the number of said means selectively operated.

40. .In apparatus of the class described means 50 -
for supporting and advancing a perforated tape, &
plurality of means arranged to be separately con-
trolled by said perforated tape, a device shiftable
to selected positions within a definite cycle, means
for shifting said device, means controlled by se- 8
lected ones of said plurality of means for arresting .

-said device in selected positions, said last men-
- tioned means requiring the operation of at least

a prédetermined number of .said plurality of
means, and means for causing said device to be
arrested in a definite position when less than said
predetermined number of said plurality of means
are operated.

41.'In apparatus of the class described means &
for supporting and advancing a perforated tape,
a plurality of means arranged to be separately
controlied by said perforated tape, a device shift-
able to.selected positions within a definite cycle,
means for shifting said device, means controlled 70
by selected ones of said plurality of means for ar-
resting said device in selected positions upon the
operation of a predetermined number of said plu-
rality of means, and means for causing-said device

‘to remain in its last set position when more than 75
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said predetermined number of said plurality of
means are operated.
42, In apparatus of the class described means

-for supporting and advancing a perforated tape,

a8 plurality of means arranged to he separately
controlled by said perforated tape, a device shift-
ahle to selected positions within a definite cycle,
means for shifting said device, means controlled
by selected ones of said plurality of means for
arresting said device in selected positions and
means for causing said device to remain in its last
set position upon a repeated operation of cer-
tain combinations of said plurality of means and
for causing said device to shift through a com-
plete cycle upon a repeated operation of other

~combinations of said plurality of means.

43. In apparatus of the class described means
for supporting and advancing a perforated tape,
a plurality of means arranged to be separately
controlled by said perforated tape, a device shift-

* able to selected positions within a definite cycle,
" means for shifting said device, means controlled

by selected ones of said plurality of means for
arresting said devicé in selected positions. and
means for causing said device to remain in its

" last set position upon a repeated operation of

certain combinations of said plurality of means
including a given one of said means and for caus-

, ing said device to shift through a complete cycle

upon a repeated operation of other combinations
of said plurality of means not 1ncluding said

" given one of said means.

44, In apparatus of the class described means

. for supporting and advancing a perforated tape,
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means adjustable in accordance with the perfo-
rations in the tape, and means controlled by said

adjustable means for- producing positive, open ..

circait and negative pulses. K
45, In apparatus of the class described means

for supporting and advancing a perforated tape, '

means adjustable in_accordance with the perfo-
rations in the tape, means controlled by said ad-
justable means for producing groups of periodic
positive and open circuit pulses, and means for
prolonging the final pulse of each group.

46. In apparatus of the class described means

for supporting and advancing a perforated tape,
“means adjystable in accordance with the perfo-

rations in.the tape, means controlled by said ad-

~justable means for producing groups of periodic

pulses, means for ;prolonging the final pulse of
each group and means for further prolonging the

" final pulse upon .a certain adJustment of said

" . adjustable means. ;-

55
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47. In apparatus of the class descrlbed means
for supporting and-advancing a perforated tape,
means adjustable in accordance with the perfo-
rations in the tape, means controlled by said ad-
justable means for. producing periodic pulses of

one character, @and means controlled by said ad--

justable, means upon the repetition of the same

adjustment for producing a pulse of a dxfferent

character.
48. Tn apparatus of the class descnbed means
for supporting and advancmg a perforated tape,

" means adjustable in accordance with the perfo-

rations in the tape, means controlled by said ad-
justable means -for producing periodic pulses .of
one character, means controlled by -said adjust-
able means only upon certain adjustments there-
of for producing a pulse of a different character,
and means for prolonging said, puise of dlfferent
character.

49. In appai'atus .of the class deseribed means .
for supporting and advancing a perforated tape,

17

means adjustable in accordance with the perfo-

rations in the tape, means controlled by said ad-

justable means for. producing positive and open

circuit pulses, and means controlled by said ad- .

justable means for producing a negative pulse. 5
50. In apparatus of the class described means

" for supporting and advancing a perforated tape,

means adjustable in accordance with the perfora-
tions in the tape, means controlled by said ad-
justable means for producing positive and open 10
circuit pulses, means controlled by said adjustable
means for producing a negative pulse, and means
for prolonging said negative pulse.

51. In apparatus of the class described means

_for supporting and advancing & perforated tape, 15'

means adjustable in accordance with the perfo-
rations in the tape, means shiftable through a
definite cycle to positions determined by said
adjustable means, means for producing periodic

pulses of one character upon the shifting of said 20

_ shiftable means, and means for producing o

a pulse of different character upon the repefition - -
of certain adjustments of said adjustable means.
52. In apparatus. of the class described means

“for supporting and advancing a perforated tape, 28

means adjustable in accordance with the perfora-
tions in the tape, means shiftable through a defl-
nite cycle to positions determined by said adjust-
able means, means for producing periodic pulses
of one character upon the shifting of said shift-
able means, means for producing a pulse of dif-
ferent character upon the repetition of certain
adjustments of said adjustable means and man-
ually controlled means for prolonging said pulse
of different character.

53. In apparatus of the class described means
for supporting and advancing a perforated tape,
means adjustaple in accordance with the perfo-.
rations in the tape, means shiftable through a
definite ¢ycle to positions determined by said 40
adjustable means, means for producing periodic
pulses of one character upon the shifting of said
shiftable means, means for causing said shift-
able means to shift through a complete cycle -
upon the repetition of certain adjustments of said 45
adjustable means, and means for preducing &
pulse of different character-upon the repetition
of certain other adjustments of said’ adjustable -

30
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'means.

54, In spparatus of the class described means 50
for supporting and advancing a perforated tape,

‘means successively adjustable to a plurality of

selected positions under control of said tape, a
member shiftable through a.predetermined cycle
upon each adjustment of sald adjustable means, 55
and manually controlled means for arresting said . .

‘member at an intermediate point in its cycle.

55. In apparatus of the class described means
for supporting and advancing a perforated tape,
means successively adjustable to a plurality of 60
selected positions under control of said tape,.a

member shiftable through a predetermined cycle

upon each adjustment of said adjustable means, .

“and tape controlled means for arresting said

member at an intermediate point in its eycle. 66
56. In apparatus of the class descnbed ‘means =
for supporting and advancing ‘a perforated tape,
means successively adjustable to a plurality of
selected positions under control of said tape,’'a
member shiftable through a predetermined cycle 70
upon each adjustment of said adjustable means,
means for causing said member to shift through
4 second cycle without intermediste adaustmentl
-of said adjustable means upon the repeated selec-

tion of certain positions of the latter, and means 75
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for -temporarily arrestmg said member durmg

. said second cycle. :
57. In apparatus of the class descnbed means
for supporting a perforated tape, feeler means ar-
‘8 ranged to cooperate with the perforations in the
tape, movable means controlled by said feeler

¢

means and adjustable through portions of a pre--

determined cycle to selected positions in accord-

ance with the perforations in the tape, and

10 manual means for controllmg the continuous

operation of said movable means through more
than said predetermmed\cycle

58. In apparatus of the class described means

for supporting a perforfated tape, feeler means

15" arranged to cooperate with the perforations in

’ the tape, movable means controlled by said feeler

means and adjustable through portions of a pre-

determined cycle to selected positions in accord-

ance with the perforations in the tape, means

20 operable upon the adjustment of said movable

means to a selected position for retracting said

feeler means from the tape and advancing the

latter, means for latching the feeler means in

retracted position and means for causing said

28 movable means to shift through more than a

complete cycle when said latching means is effec-

tive.

59. In apparatus of the class described means

for supporting a perforated tape, feeler means

30 arranged to cooperate with the perforations in

the tape, movable means controlled by said feeler

means and adjustable through portions of a pre-

determined cycle to selected positions in accord-

ance with the perforations in the tape, means

35 operable upon the adjustment of said movable

means to & selected position for retracting said

feeler means from the tape and advancing -the

- latter, means for latching the feeler means in

" retracted position, means for causing said mov-

40 able means to shift through more than a complete

.cycle when said latching means is effective and

means operable upon the movement of said mov-

able means through more than a cycle for con-
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pleted through one path when a given number
of perforations is present in the tape and being
.completed along another path when a greater -
number of perforations.is present in the tape.

63. A method of controlling telegraphic printers 5
which comprises perforating a tape to designate

- matter to be printed, adjusting a member at the
transmitting station in accordance with the per-
forations in the tape, and transmitting character
selecting positive and open circuit pulses-to the

stant printers. as the member at the transmit-
ting station is being adjusted.

64. A'method of controlling telegraphic printers
which comprises’ perforating a tape to designate
matter to be printed, adjusting a member-at the
transmitting station in accordance with the per-.
forations in the tape, transmitting character se-
lecting positive and open circuit pulses -to the
distant printers ds the member at the transmit-

- ting station is being adjusted, retaining the mem-.
ber in adjusted position for a predetermined Ain-

* terval before readjusting it, and shifting the tape
to a new ccntrol position as the member is being
retained. ‘

65. In apparatus of the class described a plu- 25
rality of commutator segments, brushes arranged .
to engage said segments in predetermined order,
means for producing relative movement between
said segments and brushes, and means for auto-
matically arresting said relative movement when 30
a. predetermined  number. of circuits are com-
pleted in parallel through said  segments and =
brushes.

"66. In apparatus of the class described a plu-
‘rality of commutator segments, brushes arranged 35
to engage said segments in predetermined order, -
‘means for producing relative movement between
said segments and brushes, means for automati-

" cally arresting said relative movement when a

predetermined number of circuits are completed 40-
‘ in parallel through said segments and brushes,

and punched tape controlled means for selecting’

the segments through which circuits are com-

- . trolling the stopping of sa.id movable means in“ pleted

45 a-definite position.

60. In apparatus of the class descrxbed a selec-
tively adjustable member, means for moving said
member, means for arresting said member in a
selected position, and means for controlling said

50 . arresting means including a relay operable ‘only
upon the completion of a plurality of ecircuits
‘having a combined resistance below a predeter-
‘mined minimum.

. 61, In apparatus of the class described a selec-

85 tively adjustable member, means for moving said

" member, means for arresting said member in a
selected . position, a plurality of . circuit closing

' means, means controlled by a perforated tape for
operating said circuit closing means, and means

60 for controlling sald arresting means including a

'relay operable oniy upon the completion of a plu-
rality of circuits through said circuit closing
means having a combined resistance below a pre-
determined minimum. . .

62. In apparatus of the cla.ss described a selec-

65
7 dively adjustable member, means for moving said

member, means for arresting said member in a’

- selected position, a plurality of circujt closing

" means, means controlled by a perforated tape for

.70 operatmg said circuit closing means, and means
. for controlhng said arresting means including a
relay operable only upon the completion of a plu-
rality of .circuits ‘through said circuit closing
‘means having a combined resistance below a

75 predetermined mimmum said Tircuits being com-

-

67. In apparatus of the class described a plu-
» rality of commutator segments, brushes arranged .
to engage said segments in predetermined order,
means for producing relative movement bétween -
said segments and brushes, means for ‘automati-
cally arresting said relative movement when a 50
predetermined number of circuits are -cothpleted
in" parallel through said segments and brushes, -
.and means for prodiucing successive electrical
pulses upon relative movement between said seg-
meants and brushes. ’

68. In apparatus of the class described a plu-
rality of commutstor segments, brushes arranged
to engage said segments in predetermined order,

- means for producing relative movement between
said segthents and brushes, means for automati~ 60
cally arresting said relative movement when a
predetermined number of circuits are completed
in parallel through said- segments and brushes,

-85

" ‘punched tape controlled - ‘means for selecting the

ségments through which circuits are completed, 65 -
and means for producing successive electrical
pulses upon relative movement between said seg-~
ments and brushes. :

69. The method of transmitting - teleg'ra.pb.ic
messages which gemprises punching a tape to 70 -

- brovide groups of two.and three perforations to

designate a series of characters, successively ad-
Justing a meniber in the same direction to posi-
tions determined by the successive groups of per-
fora.tions and transmitting to a distp.nt point & 75
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periodic series of pulses in accordance with the
extent of each adjustment of the member,

70. The method of transmitting telegraphic
messages which comprises punching a tape to pro-
vide groups of perforations to designate a series
of characters, said perforations being arranged in
a definite number of positions out of a predeter-
mined greater number sometimes with and some-
times without a perforation in another position,
successively adjusting a member in the same di-
rection to positions determined by theé successive
groups of perforations and transmitting to a dis-
tant point a periodic series of pulses in accordance
with the extent of each adjustment of the
member.

71. The method of transmitting telegraphic
messages which comprises: punching a tape to

19

provide groups of perforations to designate a se--
ries of characters, a predetermined number of
perforations in selected ones of a given greater
number of positions being provided to designate
a portion of the characters and similar perfora-
tions in conjunction with a perforation in another
position being provided.to designate the remain- -
ing characters, successively adjusting a member
in the same direction to positions determined by
the successive groups of perforations, each group 10
determining different positions, and transmitting
to a distant point & periodic series of pulses in -
accordance with the extent of each adjustment of
the member. o ' -
JOSEPH J. ACKELL.
HERBERT L. PAULDING.
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