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This invention relates to franslating devices,
and particularly to a mechanism for controlling
combinations of electrical impulses for transmis-
sion telegraphically.

This application is a division of application
Serial No. 56,924, filed December 31, 1935, by E.
S. Larson and C. A. Levin,

. An object of the invention is to set up codes
for combinations of characters and insure proper
transition from one character combination to
another.

A further object.of the invention is to provide
easily fabricated unitary conductive members for.

supplying the combinations of electrical impulses.
The invention features a code and correspond-

“ing conductive commutator surface in which the

number of elements representing like impulses of
any code combination differs from the number
of such impulses in the immediately preceding or
succeeding code combination by one impulse plus
_or minus.

In one embodiment of the invention, there is
provided a pair of commutators, against each of
which a set of conductive brushes is pressed.
Each of the commutators comprises a drum or
cylinder to the surface of which a metallic sheet
having portions cut away in accordance with any
desired code is secured. The commutators are
geared together for rotation at predetermined ra-
tios, as ten to one, when figures are to be trans-
The commutator cylinders are driven
by a motor controlled in accordance with the
character to be transmitted. One brush of each
set engages a continuous conductive surface
around the commutator drum and applies a
transmitting potential thereto. The remaining
brushes serve as collectors and deliver impulses
The brushes associated with
the slow moving drum are mounted on a yoke
which serves as an armature for an electromag-
net. The electromagnet is controlled from one

. of the brushes engaging the fast moving drum

45

and operates the yoke- to shift the brushes
mounted on the yoke circumferentially of the

drum. This arrangement is particularly adapted

to the transmission of figures, in that it insures

a change of digit in the secondary position as

_ the primary digit changes in either direction be-

=
&1

tween nine and cipher.
The translating or coding mechanism which

embodies the invention will be shown and de-

scribed ' as part of a- system for automatically
transmitting meter readings representing the
condition of a plurality of electrical eircuits in
rapid succession. It is not to be concluded from
this that apparatus in accordance with the in-
vention is limited to use in the transmitting sys-
tem shown, as the meter indication transmitting

- system affords merely one convenient use of the

translating device

(C1. 177—380)

For a thorough understanding of the inven-.

tion, reference may be had to the following de-
tailed description taken in connection with the
accompanying drawings in which;

Fig. 1 is a schematic circuit diagram of a
meter reading transmission system in accord-
ance with the invention;

Fig. 2 is a plan view of one embodiment of a
translating unit;

Fig. 3 is a sectional elevation taken on the line
3—3 of Fig. 2;

Fig. 4is a schematic representation of a por-
tion of a registering meter;

Fig. 5 is & chart of a set of code combmatlons
which may be employed, and

Fig. 6 is a plan view of a conductwe plate
which may be applied to a translating unit com-
mutator. eylinder.

Referring now to the drawings, in which like
reference characters designate corresponding
parts throughout the several views, and particu-

larly to Fig. 1, the reference numeral Il desig-

nates a meter for giving an indication of the con-

‘dition of an electrical circuit, such as a voltmeter,

and the numeral 12 designates a meter for giving
an indication of a different condition, such as a
wattmeter. The voltmeter {1 has one ferminal
connected by a conductor 13 to the fixed contacts
of a plurality of switching relays f6a, 16b, 169,
and 16h. The movable contacts or armatures of
the relays 16a, 16b, 169, and I6h are connected
respectively to one terminal of the secondary
windings of the transformers {1a, 1T, {19, and
iTh. The other terminal of the meter Il and of
the secondary windings of each cf the trans-
formers 11a, {Tb, 11g, and (TR is grounded, and

the primaries of the transformers are connected

to any power lines the voltages of which it is
desired to read. Upon energization of any of
the switching relays {6a, (6b, 16g or 162 the

. voltmeter {1 will be connected to the correspond-

ing- power line transformer and the voltmeter
pointer will be deflected to indicate the voltage
condition within the selected power circuit.

The wattmeter 12 is connected by a conductor
{8 to one contact of a normally open contact
pair, associated with each of the switching re-
lays 2ia, 2ib, 21g, and 2ik and the other con-
tact of each of the pairs is connected to one ter-
minal of the secondary windings of the trans-
formers 22a,” 22b, 22¢, and ‘22h respectively,
which may be voltage transformers for impress-~
ing upon the wattmeter 12 a voltage condition.
A conductor 19 connects the wattmeter 12 to one
contact of another normally open contact.pair
associated with each of the switching relays 21aq,
210, 21g, and 247, and the other contact of each
of last mentioned pairs is connected to one ter-
minal of the secondary windings of the trans-
formers 23a, 23D, 23¢, and 23~ respectively, which
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2
may be current transformers for impressing upon
the wattmeter (2 a current condition. The re-
maining terminal of the meter 12, and of the sec-
ondary windings of the transformers 22a¢, 23a,
22b, 23b, 229, 23g, 22h, and 23R are grounded,
and the primaries of the transformers are con-
nected to any power lines the power consump-
tion in which it is desired to read. Upon ener-
gization of one of the switching relays 2la, 21b,
21g, or 21h the two pairs of normally open con-
tacts associated therewith will be closed and the
corresponding voltage and current transformers

 will be connected to the wattmeter to cause a de-

15

flection of the meter pointer in accordance with

the power condition in the selected power circuit.

The meters 1| and 12 may be recording meters
of any well known commercial type, having an
element movable with the meter pointer to give
an indication of the position of the pointer. One
possible arrangement is shown schematically in
Fig. 4, the electrical circuits therefor being shown
in Pig. 1. The meter is provided with an indi-
cating pointer 26. At opposite sides of the
pointer are contact arms 27 and 28 mounted on

non-conductive segment 25 and provided with .

contacts 29 and 30 respectively ‘The non-con-
ductive segment 285 is carried by a shaft 31 which
is mounted coaxially with the pointer 26 and

“which may rotate through an arc equal to the
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range of movement of the pointer The shaft

31 may be provided with gear 32 meshing with

worm 33 carried by shaft 44 which is driven from
motor 38.

As shown in Fig. 1, battery is applied to the
pointer 26 of the meter {{ from contact arm 36
of gang switching relay 37 when the relay is

energized and to the pointer 26 of meter 12 when-

relay 37 is deenergized. A switching relay 38 is
connected to the contact 29 of each of the meters,
and a switching relay 39 is connected to the
contact 30 of each of the meters. Each of the
relays 38 and 39 is operable to close three pairs
of contacts upon engagement of a meter pointer
28 with a contact 28 or 30, if battery is then
applied to that pointer through the contact arm
36 of relay 31. Upon closure of the three con-
tact pairs associated with a relay 38, battery
is appled through the outermost: contact ‘pair
126 to the field of motor 35, the return from the
fleld being through the intermediate contact pair
f28 to ground. The innermost contact pair 127
completes the circuit of the armature of motor
38 to cause the motor to drive the shaft 34 and
through it the member 31, and thus to move the
contact arms 21 and 28. It will be understood

- that engagement between a pointer 26 and con-
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tact 28 will be due to deflection of the pointer
by reason of the application of a potential differ-
ence across the meter. Battery is applied to the

fleld of motor 35 in that electrical sense which -

will drive the motor in a direction to cause the
contact arm- to recede from the advancing
pointer. The contact arms 27 and 28 thus travel
with the pointer 26 until the pointer comes to

rest, whereupon further movement of the con--

tact arms results in disengagement of the con-
tact 28 from the pointer 26 and removal of bat-
tery from relay 38. The release of relay 38 per-
mits the three associated contact pairs to open,
and motor 35 comes to rest.

‘When the movement of pointer 26 is in a direc-
tion to bring it into engagement with contact
30, relay 38 is energized and its associated three
contact pairs are closed. The closure of the con-
tact pairs completes the circuits of fleld and

%,207,744

arma.ture of motor 35 as in the case of the opera-
tion of relay 38, except that battery is applied to
the field in the opposite direction, and motor 3%

is driven in opposite direction, to cause contact -

arm 28 to recede from pointer 26.

As shown in detail in Fig. 2, and schematically
in Fig. 1, there is provided a translating unit for
interpreting a meter pointer position and coding
the meter reading permutablyin impulses capable
of transmission telegraphically. The translating
unit comprises a base #1 which supports the
motor 3% and on which are mounted shaft sup-
porting blocks 42—42 and 43-—43. Blocks 42
support rotatable shaft 44 and blocks 43 support
shaft 34. Shaft 44 carries a pinion 48 secured
thereto and meshing with worm 47 carried by
the armature shaft of motor 35. Shaft 44 also
has secured thereto gear 49 which drives gear
81 which is secured to shaft 34. The ratio be-

-tween gear 51 and gear 49 is 10 to 1, so that

shaft 34 revolves once for ten revolutions of shaft
44,

The motor driven shafts 34 and 44 support
commutators 52 and 353 respectively which are
identical, for which reason the description will
be confined to one commutator.

In one embodiment the commutator consists
of a non-conductive cylinder 54 mounted on the
shaft 34 or 44 and having arranged upon the
periphery and in conformance with the surface
thereof a conductive plate 58 which in certain
areas entirely surrounds the cylinder. 'The plate
58 which may be secured to the cylinder 54 by
any desired means has apertures 58 therein
through which portions of the surface of the
non-conductive cylinder are exposed.. A plan
view of one of the plates 55 before being curved
to conform to a cylinder 54 is shown in Fig. 6.
The plate 88 is of predetermined irregular con-
tour by virtue of the fact that portions are cut
away. Although the plate 58 is a unitary struc-
ture, its surface affords a plurality of zonal
aresas, preferably flve in number, each zonal area
extending from end to end of the plate and

affording peripheral zones when the plate is

applied to one of the commutator cylinders 54.
The zones are indicated in Fig. 6 by the reference
numerals I, II, ‘I, IV, V.. The zone desig-

" nated V is metallic without interruption, where-

as each of the other zones has cutaway portions
59. The surface of the plate 55 also comprises
zones extending transversely thereof and desig-
nated by the numerals 0 to 9 inclusive in Fig. 6.
Each of the zones 0 to 9 differs from every other
zone in the relative positions of metallic surface
‘and cutaway portion. Thus zone 0 is metallic
where it concides with zones III, IV, and V; zone
1 is metallic where it coincides with zones I,
I, IV, and V; zone 2 is metallic where it coln-
cides with zones I, IIT, and V, ete.

- Attention is now directed to Fig. 5, which indi-
cates in tabular form a code for coding num-
bers. The first column contains the numbers
from zero to nine. Opposite each number is an
indication of the relative arrangements of code
impulses on the basis of a four unit code, which

is. ample for coding the fen primary numbers.

The term “impulse” as herein used is not to be
constructed as indicating a current condition on
the line. In printing telegraph systems, differ-
ent impulses, ordinarily termed marking and
spacing impulses, may be evidenced by current
flow in opposite directions, or they may be evi-
denced by current and no-current conditions.
For the purposes of this description, marking im-
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pulses will be assumed to indicate current on the
line, and spacing impulses will indicate & no-cur-
rent condition. In the table of Fig. 5 blank

‘rectangles may be assumed to indicate spacing

impulses ‘and numbered rectangles may be
assumed to indicate marking - impulses.. Thus
zero is represented by marking impulses in the
third and fourth impulse positions, the digit 1 is
represented by marking impulses in the first,
third, and fourth impulse positions, the digit 2 is
represented by marking impulses ih the first and
third impulse positions, etc.

Now, drawing a comparison between the table
of Fig. 5 and the contour of the plate §5 shown
in Fig. 6, it will be observed that the first im-
pulse in the code of each of the numbers 1 to 7
inclusive is marking, and that plate 5§ is me-
tallic where zones 1 to 7 inclusive coincide with
zone I; that the second impulse of numbers 5
to 9 inclusive is marking, and that plate §5 is
metallic where zones 5 to 9 inclusive coincide
with zone II; that the third impulse of numbers
0,1,26,1, 8, and 9 is marking, and that zones
0,1, 2, 6,7 8 and 9 are metallic where they
coincide with zone III; that the fourth impulse
of the code of numbers 0, 1, 4, 5, 6, and 9 is
marking, and that zones 0, 1, 4, 5, 6, and 9 are
metallic where they coincide with zone IV. Simi-
larly, those portions by which plate 55 fails to be
a solid rectangular plate corresponds to the blank
rectangles of Fig. 5. Zone V is not mentioned
in the above comparison, for the reason that it

" bears no relation to the coded portion of the
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" transmission, or due to slight variations in align- -
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commutator but serves as & means for supplying
potentials to the coded portion, as will be de-
scribed later.

The code arrangement is shown in Fig. 5, a,nd :

embodied in conductive material in the plate 55
in Pig. 6, has been developed with the aim of
having definite relationships between the code
combinations of the several digits. The relation~

ship is that the code combination for any digit -
differs from that of its preceding or succeeding:

digit by one code impulse. Not only is the dif-
ference one impulse, but any two successive digits
have at least one impulse of each in the same
code position, successive digits coded in two and
three impulses each have two impulses in
the same code positions, and as between

three-impulse and four-impulse codes, three
impulses of each océupy the same code po- .

sitions. Thus zero has impulses 2 and 4; 1 dif-

- fers from zero by the addition of impulse 1; 2

differs from 1 by the subtraction of impulse 4;
3 differs from 2 by the subtraction of impulse 3;
4 differs from 3 by the addition of impulse 4; 5
differs from 4 by the addition of impulse 2: 6
differs from 5 by the addition of impulse 3; 7
differs from 6 by the subtraction of impulse 4; 8
differs from 7 by the subtraction of impulse 1;
9 differs from 8 by the addition of impulse 4; and
zero differs from 9 by the subtraction of im-
pulse 2. Thus the sequence of numbers of im-
pulses for the digits zero to 9 inclusive, is two,
three, two, one, two, three, four, three, two, three.

With the arrangement described in the preced-
ing paragraph, the possibility of error in coding
digits is minimized. When in the operation of-
the commutator a marginal condition is encoun-~

tered, wherein, by an imperceptible movemeiit of -

the commutator one way or the other either of
two adjacent code combinations may control

“ment of the contactors which ¢ooperate with the
" coded commutator, certain contactors may en-

gage an area representing one code combination.

3

and others may engage an area representing an-
other code combination, no combination of im-
pulses can be applied to the contactors which
differs from the codes of both of the areas. Thus,
one or the other of the two code combinéitions
between which the contactors are attempting to
differentiate will be applied to the transmitter,
and these code combinations represent numerical
values differing by the numeral value one (1).
In the specific embodiment of the invention de-
scribed herein, such a marginal condition of op-
eration can occur only in the coding of units
values, as a feature to be described later avoids
such marginal conditions in the coding of tens
values.

Adjacent. to commutator 63 there is mounted
on the base 4! a block §6 of non-conductive ma-
terial. A plurality of brushes are mounted on
the block 56, there being a brush 87 to cooperate
with each of zones I, II, III, and IV and a brush
61 to cooperate with zone V. The brushes 358
which cooperate with zones I, IT, ITT, and IV and
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brush 68 which cooperates with zone V of com-

mutator 52 are mounted on a strip 60 of non-
conductive material carried by a metallic yoke
61 which is pivotally mounted on the shaft 34.
A fixed rod 62 (¥Figs. 2 and 3) disposed within
an aperture 63 in an arm of the yoke 61 limits
the distance through which the yoke 61 may
move about the shaft 34. The yoke 81 is biased
to its uppermost position by a spring 64 engag-
ing an extended portion of an arm of the yoke.
Mounted below that portion of the yoke which
supports the non-conductive strip 60 is an elec-
tromagnet 66 for which the yoke 61 serves as
armature.

The electromagnet 66 of the translating unit
is operable, as is apparent from Fig. 3, to rotate
the yoke 64 counterclockwise against the tension

25
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of spring 64, whereby the brushes 58 are shifted 40

from the full line to the dotted line position of
Fig. 3. Upon deenergization of the magnet, the
spring 64 restores the yoke 61 and brushes 58
to the unshifted position. The purpose for which

this shifting of brushes is provided is to insure -

a sharp line of division between adjacent signal
combinations as applied fo the brusiies 58 by the
commutator 52. Since the commutator §3 com-
pletes one revolution for each one-tenth revolu-

tion of the commutator 52, it is desirable that as ;

that portion of the commutator §3 which repre-
sents the digit 9 passes out of engagement with
.the brushes 5T and the portion representing the
digit 0 engages those brushes, the area of com-
mutator 52 representing the next higher tens
digit shall be presented to the brushes 58, and
conversely, as the units commutator 53.rotates

in the opposite direction and passes from 0 to 9,.

the commutator 52 shall present the code com-
bination area coiresponding to the next lower tens
digit - to the brushes 58. 'The shifting of the
‘brushes 58 by the electromagnet 66 insures the
proper carry-over as between the units and tens
digits signals.

The preferred control of the electromaget is |
_from a circumferential portion of the units com-

mutator 88 which changes in character between

BB

‘9 and 0. It will be noted in Fig. 6 that zone IT

is conductive in the area corresponding to the
digit 9 and is non-conductive in the area corre-

sponding to 0. The brush which engages that '

zone is the second of the brushes §1. This brush
may he connected to one terminal of the wind-
ing of the magnet 66, which may have its other
terminal grounded; so thet when the brush en-
ages the conductive pcrtion of the commutator,

70
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to which & source of potential {s ¢onnected, the
magnet will be energized and the brushes will be
shifted. The connections for the magnet 86 are
shown 'in Fig. 1.

As indicated in Fig. 6, by the change zone II
from a conductive to a non-conductive condition
between the digits 5 and 4, the magnet 66 will
be energized as the commutator 53 passes from
4 to 5 and will be deenergized as the commu-~
tator passes from 5 to 4 so that the brushes 58
will be shifted. The rotational relationship be-
tween the commutators is such that the central
portion of an area representing a tens digit will
be presented tq the'brushes 58 when the area of
commutator 53 representing the digit 4 or the
area representing the digit 5 is presented to the
brushes §7, and the shift of the brushes 58 is not

-of sufficient magnitude to result in & change in the

signal combination presented to the brushes 58.

The zones V with which the brushes 67 and
§8 contact are uninterruptedly metallic, so that
a continuous peripheral conductive strip is formed

- around the commutator with which the remain-

ing metallic surface portion of the commutator is
electrically continuous. Battery is permanently
connected to the brushes 671 and 68, and thus the
potentials are delivered to those of the brushes
87 and 88 which, for any positions of the com-
mutators §2 and §3, engage metallic portions of
the surfaces thereof. ‘The brushes 57 and 58 are

_ connected to other electrical. appara.tus in the

manner shown in Fig. 1
As shown in Fig. 1, two of the translating units
41—41 are mcluded in the system, there being

one associated with the voitmeter 1§ and another

assocliated with the wattmeter 2.

‘In Fig. 1, the reference numeral 10 indicates
a transmitting distributor which is employed for
impressing on a telegraph line the permutation
code impulses derived from the translating units.
Transmitting distributor 18 comprises a continu-
ous conductive ring 71, a segmented ring com-

-prising a plurality of conductive segments to

- which reference characters may be applied as

the description proceeds, and brushes 12—12 car-
ried by rotatable brush arm, 13 fixed to shaft 69.
The shaft 69 may be driven in any suitable man-
ner such as by a motor (not shown), prefer-
ahly through a friction clutch (not shown) and
a latch T4 restrains the brush arm from move-
ment except when it Is withdrawn from engage-
ment therewith upon energization of start mag-
net 78.

The continuous conductive ring 11 of transmit-

-ting distributor 710 is connected to the telegraph

line 77 over which signals are to be transmitted,
and by means of the ring 11 cooperating with

. 1ts brush, signaling impulses are impressed upon

70

“signal.’

the telegraph line. _
The transmitting distributor herein -employed
is intended for use in transmission by the start-

- stop system in which each group of impulses rep-

resenting a character or printer function is pre-
ceded by a start signal and is followed by a stop

inbefore mentioned supplies to its brush the start
and stop signals as well as the character im-
pulses. In Fig. 1 the segments of the distributor
which furnish start and stop signals have been

designated by the letter S and by reference nu- -

erals ‘16 and 88 respectively, and the segments
which transmit character code impulses have
been numbered 1 to § in groups, as the particu-
lar distributor disclosed will accommodate a per-
mutation code of five units, whereas & four unit

‘one of segments 83.

The series of distributor segments here--

2,207, 744

‘code will accommodate the transmission of the
meter readings.

The brushes of the translating units deliver sig-
naling impulses to the segments of the trans-
mitting distributor through fixed contacts and
movable contact arms of two switching relays,
one of which is designated by the reference char-
acter 31 and the other by the reference char-
acter 18. Each of the relays 37 and 78 has ten
movable contact arms. Each of the contact arms
of relay 37 is movable between two contacts and

‘the eight brushes of the translating unit asso-

ciated with voltmeter {1l are connected to con-
tacts. of switching relay 37 which are engaged
by contact arms 79 when the relay is not ener-

10

gized.. The eight brushes of translating unit

which is associated with wattmeter 12 are con-
nected to contacts of relay 37 that are engaged
by the contact arms 79 when the relay is ener-
gized. The eight contact arms 19 of relay 31
which engage contacts connected to the trans-
lating unit brushes are connected to eight fixed
contacts 81 of switching relay 78. The eight
contact arms 82 which cooperate with the eight
fixed contacts 81 of relay 18 are connected .to
numbered segments of the transmitting distrib-
utor, four being connected to the four segments

"designated 85 immediately following the first

start segment and the remainder being con-
nected to the four segments designated 83 fol-
lowing the second start segment. The conduc-
tive paths to the segments 85 and 83 of the dis-
tributor are continuous through the contact arms
of relay 18 when the relay is deenergized and are
interrupted at those points when the re]ay is
energized.

In addition to the contact arms 38 and 19
hereinbefore described, the switching relay 37
has a movable contact arm 84 which is con-

. nected by a conductor 86 to one end of the

winding of a switching relay 87T, the other end
of which is connected by conductor 88 to one
of a pair of cam operated contacts 89 associated
with the transmitting distributor 10, the other
contact of the pair being connected to grounded
battery.
tween two contacts, each of which is connected
to the indicator pointer of one of meters {1 and
12, the arrangement being such that when relay

- 31 is deenergized the pointer of meter {{ is con-

nected to conductor 88 and relay 87 and when
relay 37 is energized the pointer of meter 12

.is connected thereto.

In addition to contacts 81 and contact arms 82,
relay 18 has contacts 91 engaged by two of the
contact arms 82 when relay 18 is energized, con~
tact 92 engaged by contact 94 when relay 718 is
deenergized, and contact 93 engaged by contact

‘arm 95 when the relay is energized. By means
.of contacts 81,

battery is applied to the fourth
one of distributor segments 85 and to the second
‘Through contact 392 and
contact arm 94 battery is applied to distributor
segment 96 which is the third segment following
the third start segment 76. Contact arm 88
engages contact-93 when relay 18 is energized to
establish a locking circuit for relay 18 by virtue
of conductor 971, contact arm 98, and contact 99
of switching relay 181, and battery 102, it being
understood that relay 101 must be energized .in
order for the locking circuit to be established.

Switching relay 101 becomes energized upon
having battery applied thereto through cam oper-
ated contact pair 103 associated with the trans-

The contact arm 84 is movable be-
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ously mentioned, and 103 are closed by cams 104
and (05 rotated by the shaft 69. The cams 104
and 105 are so disposed on “shaft 69 with respect
to the brush arm 13 that both contact pairs are
closed when the distributor brush leaves the fourth
segment in group 83. Contact pair' 103 opens
immediately after the distributor brush passes
from segment 96, but contact pair 89 remains
closed until the distributor brush passes onto the
first segment of group 85. The timing of open-
ing and closing of the contact pairs 89 and 103
with respect to a cycle of operation of the brush
arm 13 is clearly indicated by the lengths of the

" dwells of cams 104 and 105.

At the left of Fig. 1 there is shown a sequence
switch consisting of four banks of contacts des-
ignated 201, 301, 501, and 601 over which sweep

~ contact brushes designated 202, 302, 502, and 662

-

-

- are connected together and to relays in. the 21

respectively. The brushes are stepped around
the contact banks by a stepping magnet {11 which
is energized from battery 102 through confact
pair 112 when relay {01 is energized. The first
contact of each bank designated 203, 303, 503,
and 603 is connected to the brush of that bank,
and those contacts are connected together paral-
lelly by the conductor {13 to which grounded bat-
tery 110 is connected, whereby all of the brushes
are electrically connected to each other and to
battery.

Referring now to contact bank 20! the second
contact 204 is connected by conductor 206 to one
side of the winding of switching relay 18, the other
side of the winding being grounded. 'The third
and fourth contacts designated 207 are connected
together and to one side of the winding of relay
21a, and similarly all succeeding pairs of contacts

series, examples being contacts 208, 209, and 240
connected respectively to relays 21b, 21g, and 215.
Those connected contacts between contacts 208
and contacts 209 are intended for connection with
other switching relays similar to relays 2la and
215, and such other relays will connect to other
power circuit transformers similar to 22a and 23a.

‘Each of the relays 2la, 21b, etc. has one end of

its winding grounded.

Contact bank 301 ha- its second and third con-
tacts, designated as 304, connected together, its
fourth and fifth contacts, designated as 306, con-

. nected together and so on around the bank, leav-

ing a single contact 309 at the end of the bank.
Contacts 304, 306, 307 and 308 are connected re-
spectively to the windings of switching relays i6a,
§6d, 169, and 162. The additional connected con-
tacts shown may connect to -additional relays
similar to 16a which control.additional power cir-
cuit transformers similar to {Ta. Contact 309 is

connected by conductor 310 to contacts 304 and
therefore to relay 16a.

It is important to note at this point that -
brushes 202 and 302 engage associated relay cir-.

cuits a period of time represented by two contacts
of the bank, by reason of the electrical linking of
the contacts in pairs. It is also to be noted that
the comparative arrangements of connections to
contact banks 201 and 381 are such that/ brushes
202 and 302 although they are stepped simul-

. taneously apply battery to successive switching

relays alternately, and therefore that meters I1
and (2 are transferred from one power circuit to
another alternately.

Contact bank 501 has its second and third con-

tacts idle, and beginning with the fourth contact,
_designated 504, alternate contacts are connected

together and by conductor 506 to one side of. the

5
winding of switching relay 37, which has the
other side of its winding grounded.

-Contact bank 601 has all of its contacts begin-
ning with the third, which bears reference char-

.acter 608, connected together and by conductor

117 to fixed contact (18 of relay 81. Movable con-
tact arm {15 of the relay engages contact (14

when the relay is deenergized and is connected by .

conductor 120 to start magnet 15. The circuit.

of start magnet 15 is thus broken when contact
arm (15 is attracted by relay 87, which occurs
when cam operated contacts 89 are closed and
contact arm 88, on relay 317, engages a contact
assoclated with either of the pointers 26 of meters
if or 12 and the pointer thus ¢onnected in the
circuit engages either of its contacts 29 or 30.
Battery may also be connected locally to start
magnet 15 by closing key 6.

The meter reading transmitting system herein
described is intended for transmission to a print-
ing telegraph apparatus, particularly of the page
printing species. For a complete understanding
of a printing telegraph apparatus which may be
employed for receiving the signals and printing
the meter readings, reference may be had to
United States Patent 1,904,164 to Morton et al.,
April 18, 1933.
~ In the embodiment of the invention herein de-
scribed, local control of the transmitting appa-~
ratus is contemplated through the agency of the
manually operated key 148. It is to be understood
that remote control may be provided, to be
effected from any desired point, such as the loca-
tion of the receiving printer. Such remote con-
trol could be effected in the manner disclosed in

‘Patent 2,057,083 granted October 13, 1936 to J. O.

Carr, by providing a biased polar relay responsive
to a reversal of current for closing the key 116
and for starting the motor (not shown) which
operates the transmitting distributor 70.

In the foregoing description, repeated reference
has been made to the application of battery to a
commutator, relay winding, brush, contact, or

other piece of apparatus. It is to be noted that .

all batteries have one side connected to ground
and that all pieces of apparatus to be actuated by
said batteries also have one side connected to
ground, so that a common return for all battery
circuits is provided.

Before proceeding with a description of the
operation of the system for transmitting power

~meber readings, the idle condition of the appa~-
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ratus when it is in condition to be started for

the transmission of signals will be described. Fig.
1 shows the apparatus in such idle condition, ex-
cept for the fact that all relays have been shown
unoperated, whereas certain ones of the relays
are energized in the idle condition preparatory to
the transmission of signals. When the apparatus
is idle, the brushes 72 of the transmitting dis-
tributor 70 are restrained from rotation by the
latch 74 due to the fact that start magnet 76 Is
deenergized. In this position the contact pair 89
is closed and battery is applied to the switching
relay 87 which will be energized only if one of the
meter indicator pointers 26 is in engagement with

" one of its contacts 29 or 30, whereby it is con-

hected to ground through one of its associated
switching relays 38 or 39. Under these circum-

. stances the common return afforded by the

ground would provide a complete circuit to cause
the energization of relay 81. The brushes of the
sequence switch are shown in their normal or idle
position engaging the second contact of each of
the banks of contacts. - Through sequence swifch
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brush 202 and conductor 206 battery is appled
to switching reley 78 so that this relay is ener-
gized and the translating unlis are disconnected
from the transmitting distributor, and instead
battery is applied to the fourth of the distributor
segments 85 and to the second of the segments. 83.
Through sequence switch brush 392 the switching
relay (6a is energized by virtue of its connection
to contacts 304 of sequence switch contact bank
801, the Qrst of which is engaged by the brush
302. The energization of the switching relay iéa
causes the secondary of transformer iTa to be
connected to meter {{, thus maintaining its indi-
cator pointer 26 deflected due to a poetential differ-
ence across the transformer 17a. The deflection
of the pointer 26 results in energization of one or
the other of the switching relays 38 and 39 so that
the motor 35 is operated and the associated trans-
lating unit &1 is set for the coding of the reading
of meter {i. If the pointer 26 arrives at & steady
deflection, relays 38 or 39 will be deenergized, the
motor 86 will be stopped due to disengagement of
pointer 26 from contact 28 or 30 and dis¢onnec-
tion of battery from switching relay 38 or 39, and
the apparatus will be ready for the transmission
of the reading of meter §{. Under this condition
the switching relay 87 will be deenergized because
it must be connected to ground through relay 38
or 38, contact 29 or 30, and pointer 26 in order to
be energized, and the contact §i{4 and {15 closed
to permit energization of the start magnet 75 by
application of battery through the key {16 when
that becomes desirable. Should the pointer 26
not come to a steady deflection, the start magnet
15 cannot be energized for the reason that magnet
87 would be energized and contacts 114 and {15
opened, thus preventing connection of the start
magnet 75 to battery. All of the other relays of

the 16 series and all of the relays in the 21 series:

would be deenergized with the sequence switch
set s shown, and the meter 12 and its associated
switching relays and translating unit would be
unoperated. The relays 37 and 1081 and the step-
ping magnet {11 of the sequence switch woul

be deenergized.

Operation

With the apparatus arranged as described in
the preceding paragraph, and with the motor
which drives the transmitting distributor brush
arm operating, the system may be started by clo-
sure of the key {18 manually or by remote control
as hereinbefore outlined. -This operation causes
battery to be applied to start magnet 715 through
the contact 114 and contact arm (15 of relay 87
to withdraw latch 14 from engagement with the
brush arm’of the transmitting distributor so that

the brushes may traverse the several segments.

Upon passage of the brush over the first of the
segments 18, the proper start pulse for starting
the receiving printer is transmitted. As only the
fourth of the segments is connected to battery
under these circumstances, the proper code combi-

nation is transmitted to effect a carriage return
operation in the receiving printer and in this way -

its carriage may be returned to the beginning of a
line. The brush then traverses the first stop seg-
ment 80 and the gecond start segment 16, which

. segments condition the receiving printer to receive

70

the next code combination. As the next group
of signal transmitting segments is traversed, bat-
tery is encountered at the second of the segments
83 and the signal combination thereby transmit-
ted constitutes & line feed signal Whereby the page.

- upon which the meter readi_ngs are to be printed
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is advanced to present & new line to the printing
point. As the distributor brushes leave the last
of the segments 83, the contact pairs 88 and 103
are closed. Through contacts 103 battery is ap-
plied to switching relay 181 and the relay is ener-
gized to attract its armatures, thereby closing
the contacts 98 and 99 and the contact palr 112.
The contacts 88 and 99 complete a locking cir-
cuit for the switching relay 18 from battery 102
through the conductor 87, contact arm 98, and

. fixed contact 83. The closure of contact pair 112

permits the stepping magnet i1 to be energized to
advance the several sequence switch brushes to
the next position. ‘Continued movement of the
brushes of the transmitting distributor causes
the transmission of stop and start signals, after
which the third group of numbered segments is
traversed. The only segment of this group which
is at any time connected to battery is the segment
86 and in this phase of the operation of the ap-
paratus, no potential is applied to segment 98 by
reason of the fact that contact arm 84 of switch-
ing relay 78 is out of engagement with the fixed
contact 92 due to the energization of the relay.
After theé brush has traversed segment 98, the
contact pair 103 opens, permitting relay (01 to be
deenergized, the stepping magnet i1l becomes

. deenergized and returns to its normal position,

and the locking circuit on relay 78 is removed,
which causes it to become deenergized and causes
the brushes of the translating unit 41 that 15 asso-
ciated with meter i to be connected to the seg-
ments of the transmitting distributor. The
transmitting distributor brush completes its cycle
by traversing the final stop segment 80 and thus
returns to the point of beginning. 'The contact
pair 88 has remained closed during this period
and if the indicator pointer 26 of voltmeter fi
has not remained steadily deflected, and as a re-
sult the pointer 28 has touched either of the con-
tacts 29 or 30, the relay 87 may be actuated to
prevent the energization of start magnet 15 and
release of brush arm 78 which would otherwise
occur upon advance of the sequence switch brush-
es and the resultant engagement of brush $02 with
contact 604, ’

Before describing the next cycle of operation of
the transmitting distributor, the circult changes
produced by the stepping of the sequence switch

,brushes will ‘be described. Brush 202 has ad-
.vanced to the first of contacts 207, which results

in the energization of switching relay 2ia and
connection of the transformers 22a and 23a to the
wattmeter 12. Voltages are thus applied to the
wattmeter, and its associated relay 38 or 39 is
energized due to deflection of the indicator point-
er into engagement with contact 29 or 3¢ and
resulting connection of battéry to relay 38 or 39
associated with wattmeter 12 to permit the op-
eration of its associated motor 3§ and the set-
ting of ifs associated translating unit 4t to cor-
respond with the reading of the meter. Brush
302 has advanced to the second of the contacts
304 so that battery is still’connected to the wind-
ing of switching relay 18a which remains en-
ergized. No change in-circult conditions occurs
at the contact bank 501, the brush 502 advancing
to another contact which has no connection to
any -part of the circuit. Brush §02 has ad-
vanced to engagement with contact 6§04 of con-
tact bank 601 whereby battery is applied from 118

conductor 117 to fixed contact 114 of switching
relay 81. The potential applied to fixed contact

H
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. through conductor 113, brush §02, contact o,

114 from sequence switch brush 602 replaces the 7¢
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potential applied ‘through key i 16 which may then
be opened without affecting the operation of the
transmitting system.

Meanwhile, assuming that the indicator point-
er 26 of voltmeter 11 stands steadily deflected, and
conductive pointer 26 engages neither of the con-
tacts 29 and 30, the conductive path between
switching relay and its energizing battery will
be interrupted at conductive pointer 29, whereby
relay 81 will be deenergized and contact arm {5
will be engaging contact !4 to apply an operat-
ing potential from sequence switch brush 602 to
the winding of start magnet 15 which withdraws
stop arm T4 from engagement with transmitting
distributing brush arm 713 and permits the lat-
ter torotate. The brushes traverse first start seg-
ment 16 from which a start impulse is transmitted
to the receiving printer. As the brushes leave
the segment 16 the contact pair 83 opens and bat-~
tery is disconnected from conductor 88, conduc-
tor 86, contact arm 84 of switching relay 37 and
thus from indicator pointer 26 of voltmeter {f.
Since switching relays 38 and 39 can receive op-
erating current only through indicator pointer 26

- and one of its associated contacts 29 or 30, it is

~-

-

=
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impossible for either of the switching relays 38
and 39 to become energized so that if there is a
subsequent change in the voltage condition which
is now being interpreted by the voltmeter {{ and
its assoclated translating unit 41 the positions of
the commutators of the translating unit cannot
be changed.

. As the transmitting distributor brushes traverse
the four segments 85, impulses are impressed
upon the telegraph line 17 in accordance with the
position of the commutator 52 with respect to its
brushes 58 and in this way a code combination
representing the tens digit of the reading of volt-

meter {1 is transmitted over the line 77 to the’

receiving printer. After the code combination
has been transmitted and the extra segment of
the group has been traversed, the brushes trav-
erse the stop and start segments to condition
the printer to receive the next digit. - The brush-
es then traverse the segments 83 which impress
upon the line 77 impulses in accordance with the
position of the units commutator 53 with respect
to its brushes 57 and thus the units digit of the
reading of voltmeter {i is transmitted. As the
brushes 12 leave the last of the segments 83, con-.
tact pair 89 and the contact pair {03 are closed
in 2 manner previously described to apply a
voltage to the winding of switching relay 87 and
to energize relay 10f. Transmitting distributor

-brushes 12 continue to rotate and segment 98 is

traversed, from which an impulse received from
battery through the contact arm 94 engaging
fixed contact 92 of switching relay 18 is im-
pressed upon the line. This impulse in combi-
nation with the neutral condition of the segments
preceding and following segment 86 constitutes
a spacing signal under the control of which the
receiving printer performs a .spacing operation.
As the impulse from segment 96 is being trans-

mitted, contact pair 103 opens, and switching re- -

lay 104 which had been energized to permit step-
ping magnet 111 to operate is deenergized. The
operation of the stepping magnet i1l advances
the brushes of the sequerce switch to the next
contact of each contact bank. While this is oc-
curring, the brushes of the transmitting distribu-
tor continue to the end of their cycle of opera-
tion and transmit the final -stop signal of that
cycle to the receiving printer.,

. the wattmeter (2.

During the transmission of the reading of volt-—

7

meter |1 described in the preceding paragraph,
the wattmeter 12 is conditioned to be read. This
occurs by virtue of the fact that the switching
relay 21ia is energized from the first of the con-
tacts 2071 of sequence switch bank 201 and de-
flection of the indicator pointer 26 of the wati-
meter 12 under the influence of impressed voltage
and current conditions causes the translating unit
41 associated therewith to be conditioned to trans-
mit the reading of the wattmeter (2. As stated
in the preceding paragraph, the sequence switch
brushes were advanced upon the completion of
the transmission of the second digit of the read-
ing of voltmeter {1." Brush 202 advanced to the
second of the contacts 207 and the switching re-
lay 21a was thereby held energized; brush .302
advanced from the second of the contacts 308 to
the first of the contacts 306, thereby discon-
necting switching relay 16a from battery and
connecting switching relay {6b thereto. . The ef-
fect of this is to connect the transformer 17b
to the voltmeter {! so that the reading of the
voltage of the next circuit can be transmitted.
There.is no change in circuit conditions as a re-
suli of the advance of brush 602, but sequence
switch brush 502 advances into engagement with
contact 504 of contact bank 53{ as a result of
which battery is applied through conductor 506
to the winding of switching relay 31, thus caus-
ing the relay to be energized and the contact
arms 19, 34, and 38 to move from the lefi-hand
to the right-hand positions. In their new posi-
tions contact arms 79 connect the brushes of
the translating unit 41 associated with the watt-
meter 12 to the segments of the transmitting dis-
tributor. The contact arm 84 transfers control
of the swiiching relay 87 from the indicator point-
er of voltmeter {{ to that of wattmeter {2, and
contact arm 36 transfers a direct battery con-
nection from the indicator pointer of watumeter
{2 to that of the voltmeter {f.

With g circuit condition as described in the
preceding paragraph, the switching relay 37 is
deenergized and battery is applied to the start
magnet 75 providing indicator pointer of watt-
meter {2 has reached a steady deflection and en-
gages neither of its associated contacts 29 or 30.
When this condition exists, the start magnet 78
is actuated to release transmitting distributor
brushes, and the brushes traverse the segments

“and transmit to the line 77 the proper start and

stop impulses and the impulses supplied by the
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brushes of the translating unit assoclated with

the wattmeter {2 so that the receiving printer
may print the reading of that instrument. Upon
the completion of the transmission of the reading,
a spacing signal is transmitted as previously de-
scribed, the sequence switch brushes are stepped
to teir next positions, and the brushes of the
transmitting distributor complete a cycle of op=
eration. The advance of the sequence switch
brushes brings brush 202 into engagement with
the first of the contacts 208 whereby battery is
disconnected from switching relay 2fa and is
connected to switching relay 2ib so that the
transformers 22b and 23b may be connected to
Brush 302 advances to the
second of the contacts 306 and holds battery. ap-
plied to the winding ‘of switching relay 16b.
Brush 502 advances from contact 504 to a free
or dead contact, thus removing battery from
the conductor 506. and permitting switching re-

19 and the contact arms 84 and 36 return to
their left-hand position to permit the reading
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“lay 37 to be deenergized. All of the contact arms
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of the volimeter {1 which is then under influence
of the circuit associated with the transformer
175 to be transmitted to the line 77.

In the manner described in the foregoing para-
graphs, the transmission of readings of the meters
proceeds, the meters being connected alternate-
ly to power circuits to be conditioned and to the
transmitting distributor for the transmission of
a reading so that while the translator 41 of one
meter is being conditiéned, the reading of the
other is being transmitted. With each cycle of
operation of the transmitting distributor, im-
pulses representing two digits and a spacing sig-
nel are transmitted. Eventually the sequence
switch brush 202 comes into engagement with
the last contact of the benk 28! which is the
second of the contacts identified by the reference
numeral 200. At the same time the brush 382
comes into engagement with the contact 308 of
bank 30§, which is the last contact of that bank
and which is connected by conductor 3{0 to the
previously described contacts 304. When this
occurs, the wattmeter 12, which would be condi-
tioned for reading during the preceding cycle of
operation of the transmitting distributor, has its
translating unit 41 connected to the segments of
the transmitting distributor by reason of the en-
ergization of the switching relay 37 from the last
contact of contact bank 581 which is then en-
gaged by brush 562. During this transmission of
the wattmeter reading, the switching relay 18a
is energized as a result of its connection to con-
tact 309 to whith battery is connected from the
brush 382 and the translating unit associated
with the voltmeter {1 is conditioned for trans-
mission of the reading of the meter. As the next
cycle of operation of the transmitting distributor
is completed, the brushes of the sequence switch
advance to the positions shown in Fig. 1, which
has been described as the initial or starting con-
dition. Brush 202 conmnects battery to conductor
206 from which switching relay 78 is energized
to disconnect the transiating unit brushes from
the-segments of the transmitting distributor and
to connect to the proper segments of the trans-
mitting distributor the potentials required to
provide carrlage return and line feed signals.
Switching relay 16a remgins energized for the
reason that sequence switch brush 302 again
engages the first of the contacts 304. Sequence

switch brush 502 engages an idle contact so that _

sthching relay 37 is deenergized. The brush 602

also engages & dead contact and the potential

for operating the start magnet 15 which would
be applied thereto through the conductor 117 and
contacts 114 and 115 is removed so that the start
magnet is unable to release the brushes 712 for
the transmission of the carriage réturn and line
feed signals. In order for the apparatus to be
started again, it is necessary to close the key 116
manually or by remote control to apply a poten-
tial to the start maghet 15 to& release the trans-
mitting distributor brushes fora cycle of opera-
tion during which, as previously described, the
sequence switch brushes are advanced and a
local potential is applied to the start
from the sequence switch brush 602,

- The functions of the switching relays 37 and
81 are of sufficient importance to merit particu-

lar mention.” The switching relay 37 in addition .

to connecting one or the other of the two trans-

. . lating units to the transmitting distributor also-
. connects the indicator pointer of that instrument

from which a reading is about to be transmitted

to battery through the winding of switching re-'

gnet 1§
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lay 87, which receives battery through the con-
tact pair 88. Thus, if a meter has not reached
a stable condition as the {ransmitting distributor
brushes approach their starting point, one of the
relays 38 or 39 will be in a state of energization
to permit the motor 3% to move the contact arms
27 and . 28, and the current which energizes the
relay 38 or 39 will also traverse and energize
the winding of relay 87 to cause the contact pair
{18116 to open. When these contacts are
opened, the start magnet 75 cannot be energized
from the sequence swifch brush 602 and, there-
fore, the transmitting distributor is not permit-
ted to start until a stable condition of the meter,
the reading of which is to be transmitted, is
reached. - In addition to controlling the circuit
arrangement of the switching relay 87, with re-
spect to the conductive pointers of the meters 11
and 12, the switching relay 37 also shifts from
one to another of the pointers direct battery con-
nection through the contact arm 86 to provide the

-potential for the operation of the relay 38 or 3%

associated with a meter which is to be condl-
tioned to have its reading transmitted.

The provision of the contact pair 89 in the
circuit of the switching relay 87 provides for an
unchanging condition of a translating unit dur-
ing the transmission of a reading therefrom. The
timing of these contacts is such that they are
open during the time that those segments of the
transmitting distributor which carry meter read-
ing signal impulses are traversed by the brushes.
During this interval, the pointer of the meter,
the reading of which is being transmitted, can-

- not receive battery from the contacts 89; there-

fore neither of its associated relays 38 or 33 can

be energized and the motor 3% of its translating .

unit cannot be started.

Only the starting of the system can be accom-
plished by closure of the key {18 or by remote
control. Its operation cannot be interrupted by
any recognized or conventional means during the
transmission of the readings of conditions of a
series’ of power circuits. A potential for operat-
ing the start magnet 15 is available at the con-
tact bank 601 of the sequence switch in all po-
sitions of the brush except the position shown in
Fig. 1. When the apparatus has once been start-
ed, it will continue to operate until the sequernce
switch brushes have {raversed all of the contacts
and have returned to the initial position, and in
this eycle of operation of the sequence switch, the
readings of circuit conditions of all power cir-

“cuits connectible to the meters under the con-
trol of the several sequence switch contacts will
. be transmitted.

As previously described - the transmitting dis-
tributor segment 96 in combination with the ad-
jacent numbered segments provides a spacing
signal combination whereby the recelving printer
is caused to perform a spacing operation after
the reception of each two-digit meter reading.
In this way voltmeter and wattmeter readings
are printed alternately in a line across a page
with a space between each two readings and a
line is completed when voltmeter and wattmeter
readings for all of the power circuits to be me-
tered under the control of the sequence switch
have been recorded. - In the next cycle of oper-
ation, the transmitting distributor impresses upon
the telegraph line impulses which cause the re-
celving printer to perform line feed and car-
riage return functions. The carriage of the print-
ing apparatus is thus presented at the beginning
of a line, and the paper on which the readings
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are printed is advanced to present a blank line
to the printing point. If the transmitting -appa-
ratus is then started in order that the several
power circuits may again be metered, the volt-
meter reading from the circuit associated with
transformer - 17¢ will be printed directly under
the preceding reading for that circuit, the re-
ceiving printer will perform a spacing operation,

and the wattmeter reading for the power circuit

associated with the transformers 22a and 23a
will be recorded directly under the preceding
wattmeter reading for that circuit.

In this manner all of the circuits will be me-
tered and their readings recorded directly under
the respective preceding readings. The result
is that as a page of readings develops, the read-
ings will appear in columns ‘upon the page and
all of the readings in a vertical column indicate
a given condition of a particular circuit. Thus
all of the readings in the first column would rep-

resent voltmeter readings for the circuit asso--

ciated with the transformer (Ta, the readings
in the second column would represent wattme-
ter readings for the same power circuit, and the

readings in the third and fourth columns would.

represent voltmeter and wattmeter readings re-
spectively for the power circuit associated with
the transformers 11b, 22b, and 23b.

1Tt will be observed that the system herein de-
scribed provides for a minimum of idle tele-
graph line time for the reason that two meters
are provided, the readings of which are trans-

mitted alternately so that the time required for.

conditioning one meter to -a steady deflection
does not represent a waste of line time, as a read-
ing is being transmitted from the other meter.
The transmission of impulses representing the
true reading of a meter is assured by an auto-
matic adjustment of the brushes associated with
the tens digit commutator in relation to certain
positions of the units digit commutator. The
brushes are carried forward or backward with
respect to the commutator as the units digit

commutator passes between a surface zone rep- -

resenting 9 and one representing zero so that
errors due .to failures of carry-over of the tens
digit coding apparatus cannot cccur. ‘The pos-
sibility of errors in recording of readings is elim-
inated by preventing the transmission of read-
ings until a meter has reached a steady defiec-
tion. - The possibility of errors due to changing

- circuit conditions in the power circuits during

the transmission of a reading is eliminated by
disabling the motor which actuates & translat-
ing unit at the time that the transmission of 2
reading ‘from that translating unit begins and

.continuing such disablement until the transmis-

sion of the readings has been completed. The
transmission of meter readings for all circuits

associated with the system is assured by pro--

viding a local source of potential for operating
the start magnet of the transmitting ‘distributor
which is brought into effective connection with
the start magnet when the system is started either

‘locally or by remote control and which cannot

be disconnected from the start magnet by local
or remote control during the transmission of a
series of readings, but can only be disconnected
by the return of the sequence switch brushes to
their normal or initial Jpositions. ‘ .

N

Afthough a specific embodiment of the inven-
tion has been described in the foregoing specifi-
cation, it is to be understood that the invention

o

is capable of modification and substitution as to :

the elements entering into the system, and as to

‘the combination and arrangement of the ele-

ments, within the scope of the appended claims.
What is claimed is: .
1. In a coding device, a

affording various combinations of elemental areas

-such that a code generated by the random selec-

tion of elemental areas from any two adjacent
combinations of elemental areas is exactly iden-
tical with one of said combinations.

9. In a coding device, a plurality of commu-
tators geared together for related rotation, said
commutators having continuous conductive areas
arranged in &ccordance with a code, collector

conductive member

brushes bearing against the commutators, and -

means operated under the control of a brush
associated with certain conductive areas of one
of said commutators when said commutator
reaches a position where the code engaged by
the brushes associated with the other commu-
tator should be changed for shifting the brushes
with respect to the other commutator to change
said code. c

3. In a coding device, a pair of commutators
geared together for predetermined relative rota-
tion, said commutators consisting of electrically

continuous conductive areas arranged in accord- .

ance with a code, collector brushes bearing against
said commutators, the brushes bearing against

_one commutator being fixed and the brushes

bearing against the other commutator being
movable circumferentially thereof, and an elec-

tromagnet energizable under the control of one
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of the fixed brushes when the commutator en- -

gaged by said fixed brush reaches a. position.

where the code presented to the movable brushes
by the other commutator should be changed to

40

the next code for shifting the movable brushes -

to assure the changing to said code.
4. In a coding device, a plurality of commu-

tators geared together for related rotation, each.

commutator having electrically continuous con-~
ductive areas on the surface thereof, collector
brushes bearing against the.surface of one of
the commutators and presentable in either of
two positions peripherally thereof, and means
for shifting said brushes from one to the other

of said positions when the other of said com-

mutators reaches a position where the code pre-

sented to said brushes should be changed to the -
‘next code for changing to said next code.

5. In a coding device, a plurality of commu-
tators geared together for related rotation, said
commutators having physically and electrically
continuous conductive areas on the surface there-
of, collector brushes bearing against the surface

_of one of said commutators and presentable in

either of two positions peripherally thereof for
shifting from one to the other-of two codes on
said one commutator, and means for shifting said
brushes controlled by the other commutator
when said other commutator reaches & position
where the code presented to the shiftable brushes
should be changed to the next code.

 EDWARD 8. LARSON.
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