June 1, 1937. I M. INGERSON 2,082,697
KEYING DEVICE

Filed May 23, 1933

g 1.
33 _
22 2/ 20
42 { PN | YW I RNV
: 9
.y 5 i 1 T 25
“ é ) == 27
3
. 32 o : = 24 2?5
' ST ey
N /! 1270/ .14
/ 40 4/ 2 3 i
ﬁ 289+
:~\37 __52 =
J0
. g » | -
-==2 0987654321 098765432 1 0987654321
o ] =F LWL LI TRLLLLTL
] v
o —3 TP | s 12 5 /4
5 INSULATION — INSULATION
—7 5. 12 14
9 \_| (2
-3¢ /2
—18 -
. =16 INSULATION
—
oA M | }5
‘=é 12 14
m? / INSULATION IVSULATION /2 14
—9 { L ~ L
] ] J 7
. 9 7 . INSULAT/ON 6
—48
=6 o
O 4\ _Fig.3.
—[ —2 _ ——45 39
J\ |
=3 36 e N
5 o = [—| H =] =
N ' —_— 42— o . ; t
—9 16= . Lol 7/ 6
17
. _ /6 . INVENTOR,
e IRVIN M. INGERSON.

<1 RADIO

i 49— .
1rRanstrreR 77 g BY. Qe Ikt W

~—1e N
ATTORNEY




Patented June 1, 1937

UNITED STATES

2,082,697

PATENT OFFICE

2,082,697
KEYING DEVICE
Irvin M. Ingerson, Sacramento, Calif.
Application May 23, 1933, Serial No. 672,445

10 Claims.

My invention relates to devices for keying com-
munication circuits, either wire or radio, for the

s purpose of transmitting mensural data such as
liquid levels, wind pressures, or the like, auto-

5 matically and at predetermined intervals.

" Among the objects of this invention are: To
provide a device which will transmit the required
data with any required degree of accuracy and
to any desired number of significant figures; to
10 provide a device wherein, with a given number of
significant figures transmitted, the order repre-
sented by those fizures may be changed at will;
to provide a device which is adaptable to any
condition where numerical data must be trans-

15 mitted; and particularly to provide a device which
will transmit liquid level data at regular intervals
over long periods without attention or super-
vision.

Other objects of my invention will be apparent
or will be specifically pointed out in the descrip-
tion forming a part of this specification, but I
do not limit myself to the embodiment of my
invention herein described, as various forms may
be adopted within the scope of the claims.

There are many instances in which it is re-
quired that readings of data be taken regularly
at predetermined intervals in situations where
it is not convenient to maintain an observer,
which are difficult to reach, and where the cost
of ordinary communications would be excessive.
This condition arises, for example, in connection
with the reading of water levels in mountain
reservoirs or streams, or in connection with the
recording of meteorological data in remote situa-
tions. In the case first mentioned, there are
places where the storage or flow of water to be
measured is many miles from the point of utili-
zation, and where the cost of maintaining an
observer for this purpose only would be unwar-
ranted. Under certain conditions it is highly de-
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scattered places, where: communication and

transportation difficulties make the collection of

the data by ordinary methods practically im-
- possible.

It is such situations that this invention is pri-
marily designed to meet.
radio transmitter may be installed at each point
where readings are desired, and the keying device

o of this invention may be used to turn on the radio
transmitter at regular predetermined intervals,
transmit a signal identifying the transmitting
station, and then turn the transmitter off, to re-
peat the operation at the next interval. The total

55 cost of the apparatus is sufficiently low to permit

sirable that numerous readings be taken in widely

By its use a small’

(CL 177—380)

it to be freely used, and to permit the installa-
tion of a large number of stations in cases where
the expense of a wire line to even a single com-~
munication point would be prohibitive.

Considered broadly the keying device of this
invention comprises a plurality of circular con-
tact pieces, connected together with transfer
gears of the type familiar in odometers or other
counting mechanisms, a separate contact piece
being used for each order of magnitude of the
system of mensuration in use, e. g., yards, feet,
and inches, or tens, units, and tenths of feet.
Each contact piece comprises conducting and
insulating portions, which are arranged to co-
operate with a plurality of brushes so that the
number of brushes in contact with the conducting
portion is dependent upon the position of the
contact pieces, these in turn being driven or
positioned by means responsive to the quantity to
be measured. The zero position may be indi-
cated by the disconnection of all of the brushes,
but I prefer to provide a separate brush which is
alone in contact at the zero position. Where the
contact piece is in position to register a single
unit, the zero brush will be out of contact while
one of the other brushes is in contact, while
greater indications are shown by the contacting
or correspondingly larger number of brushes.

A fixed commutator is provided which has seg-
ments corresponding to the brushes and perma-
nently connected thereto. The segments may be
preferably arranged in two ranks, one rank being
connected with the “zero” brushes, and these seg-
ments subtending a larger or at least a different
angle from those of the other rank, which con-
nect to the other brushes, and which are arranged
in groups corresponding to the various orders of

. magnitude of the different contactors. Addi-
tional segments are preferably provided arranged
in accordance with an identifying number or call
letter for indicating the particular station from
which data is being transmitted.

Contact with the commutator segments is made
by a movable brush carrying arm which is swept
successively over the segments by means of a
clock mechanism. This term is here used in its
broad sense, it being understood that an electric
clock, a spring or weight driven clock, or any
other device which will operate regularly to sweep
the brushes over the segment at substantially

~regular intervals may be used. In practice, a
weight driven clock has been found to be the
most practical, since the clock may be wound but
once in order to drive the mechanism over a
period .of & month or more.
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In use, the clock operates the brush arm con-
tinuously, and is also used to close a switch
actuating the filament circuit of a radio trans-
mitter at the desired intervals.

5 Referring to the drawing:

Figure 1 is an isometric view of a keying device
embodying this invention.

Figure 2 is a schematic diagram showing the

contact pieces and commutator as developed sur-'

10 faces, and indicating the preferred relationship
between the brushes and the commutator seg-
ments.

. Figure 3 is a general wiring diagram showing
the method of connecting the device to actuate

15 a radio transmitter.

In terms of greater detail, the form of the de-
vice illustrated comprises a base plate I, carry-
ing vertical standards 2 and 3 upon which the
contact piece assembly is mounted. This as-

20 sembly comprises a horizontal shaft § extending
between the standards, and journaled thereon.
A contact piece or drum 6 is fixed to the shaft,
while two similar contact pieces T and 8 are jour~
naled to turn upon the shaft and are driven

25 from the contact piece 6 by means of transfer
gears 10 and 1. These transfer gears are of the
well known type which is used in odometers and
other counting mechanisms, to advance the suc-
‘cessive drums by a single aliquot step for each

30 revolution of the preceding contact piece.

In the present instance the contact pieces are
similar, the device being adapted to transmit ‘the
data required in decimal notation. It is ob-

_ vious that instead of this system it would be pos-

33 sible to have the first order contact piece & grad-
uated in sixteenths of an inch, the second plece
1 in inches, while the third contact piece 9 would
indicate feet. For general engineering purposes
the decimal notation is better, but the invention

40 itself is not thus limited.

The preferred arrangement of the contact
pleces is best shown in the developed surfaces of
Figure 2, wherein each of the contact pieces is
shown in a different position. Each comprises

45 insulating and conducting portions, the insulating
portion of each is-designated by the reference
character 12. Two conducting portions {4 and
{5 are provided on each of the drums, the con-
ducting portion 14 being stepped so that the

50 longest part includes #th’s of the circumference

. of the drum, the next step #th’s, etc., until the
ninth step occupies but vsth of the circumfer-.

ence. The conducting portion 15 is of the same
circumferential length as the ninth step, but is
55 circumferentially displaced from the ninth step

by its own length. This portion is used to give

the zero indication. All of the conducting por-

tions of all of the contact pieces are electrically

connected, as is indicated by the leads 16 and 11
60 of the general hook-up diagram of Figure 3.

A transverse bar 9 exter:ds between the: stand-"
ards 2 and 3, and carries three sets of. brushes :

- 20, 21, and 22, "each set of brushes engaging one
of the contact pieces, the contacting portions
65 of the brushes being carefully" aligned. -- Thus,
when any of. the contact pieces is so rotated that

the ‘conducting portion 15 of ‘any of the contact

. pleces is connected. to-its brush, none: of the rest

. of the brushes of that particular set-is in-en- -
70 gagement. A ysth turn of the contact. piece will
engage brush No. 1 of the set; ‘another ,lai:h tarn -

will also éngage brush No. 2 and 50 on" until
‘brushes from 1. to: 9 are: engaged

75 tacting brushes and reengage the ero brushl

fter: which a
1.of the eon-. =~ :
: preferably drlven by @ el
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I have found it convenient to utilize a gear
train having 10:1 ratio to drive the shaft 5 and
the contact pieces associated therewith. As
shown, g small gear 24 is mounted on the shaft
8, while the larger gear 25 is mounted on a sub-
shaft 26 and meshes with the gear 24. In order
to make water level readings, for example, a
pulley 21 is driven through a cable 28 by the
float 30, and this pulley may be fixed either to
the shaft 26 or to the shaft 5. By this arrange-
ment when the pulley is fixed to the shaft § the
device may be made to indicate tenths of feet,
feet, and tens of feet during seasons of floods
or violent changes of water level, while transfer-
ring the pulley to actuate the gear 25 the same
contactor will indicate hundredths, tenths, and
feet, during periods of drought or small changes
in water level. 'The flexibility of the device is thus
greatly increased, and this feature has been found
very valuable in regions where during the sum-
mer months there is small change in level, while
in winter and spring violent freshets may be ex-
perienced.

Each of the brushes of the groups 20, 21 and 22
is connected to a corresponding segment on a
commutator 3{, by a lead in a cable 33. The
commutator is mounted on a bracket 32 and is
fixed in position. The segments are arranged in
groups corresponding to the contact pieces, one
group 34 connecting with the brushes of group
20, while the groups of segments 35 and 36 con-
nect with brush groups 2{ and 22 respectively.
The contacts of each group are arranged in two

ranks, one rank comprising a single contact sub--
tending a relatively long arc, and connecting ,

with the zero brush of its corresponding group,
while the other segmeénts .subtend materially
smaller arcs, and connect with the other brushes
of the respective groups. In order to avoid an
unduly complex wiring diagram, only a single
lead is shown connecting the various brush and

segment groups, each brush being indicated by

an arrow numbered to indicate the number which
it transmits.
identified by like numbers, these numbers being
distinguished from the reference characters by
belng shown in vertical lettering whereas slant-
ing lettering is used for the reference characters.

It will be noted that the order in which the
segments are arranged on the commutator 31 is

The commutator segments are:
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not the same order as that of the brushes. Brush

No. 1, shown as being on the right of each of the
brush groups, connects with commutator ‘segment

No. 1 at the center of each group. - Brush: No. 2

connects with commutator segment No. 2 on one
side of the segment-1, while brush 3 connects with
commutator segment 3 on the other side of seg-

ment 1, successive brushes. being connected to:

successive segments on ore side or ' the other alter-:
nately. The zero commutator segments are pref-

60
-erably positioned approximately opposite to the

center of each of the brush:groups.. The reason .
for this arrangement:is'to insure ‘the maximum

intelligibility of the signals while providing mMax-:
he: signals representing 5

imum spacing between t
each order of digit.

There are also prefers
contacts 37, which .ar
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chosen that the brush arm makes a complete
revolution about once a minute, as it has been
found that this permits the signal to be trans-
mitted so slowly and distinetly that it cannot be
mistaken by even an unskilled operator. No
clutch movement or intermittent motion of any
kind is used in connection with the brush arm,
it traversing the commutator continuously.
Although I have found it very convenient to
‘10 utilize a weight driven clock to actuate this de-
vice, particularly in remote situations, it is evi-
dent that an electric clock or even an asynchro-
nous motor, which will drive the brush arm
substantially uniformly, is a full equivalent for
15 this purpose. The advantage of the weight driven
clock is, of course, that providing a sufficiently
great fall for the weight permits the operation
of the device for long periods without attend-
ance, a number of stations having now been in-
20 stalled where the weights may be wound but
once a month,
Where full automatic operatlon of the device
s desired, the clock preferably operates a time
switch 45, which closes the circuit of the fila-
25 ment battery 46 of a radio transmitter 41. The
keying device is used in the plate circuit, one
terminal of the plate or B-battery 49 connecting
through the clock 42 to the brush arm 39, and
thence through the commutator -segments and
30 the brushes to the contact pieces and back to
the transmitter 47 through the leads 1T and 18.
As soon as the filaments are heated the key-
ing device comes into operaticon, transmitting the
required information. This may occur, of course,
35 at any time during the keying cycle, and no at-
tention need be paid to the data uniil the iden-
tification signal is transmitted by the segment
37. The group of signals immediately following
the identification letters indicate the lowest order
40 digits, the contact piece 6 being shown in Figure 2
in position to transmit a succession of six dots
indicating, say, 6 tenths of a foot. After a space,
the brush arm sweeps the group of segments 35,
end, as shown, would transmit two dots, indi-
45 cating two feet. Following another space, the
brush arm sweeps over group 36 of commutator
segments, in this case transmitting a dash indi-
cating no tens, after which the cycle of call let-
ters and data is repeated. After a desired num-
50 ber of repetitions, the switch 45 opens and no
further signals are sent until the next period of
cperation.
It is to be understood that the device shown
and thus described in detail is merely one of the
- several forms in which the principles here claimed
may be embodied. Disc contact pieces and com-
mutators may ocbviously be substituted for the
drum type here shown. Instead of transmitting
the lowest order of digits first the direction of
60 rotation of the brush arm may be reversed, and
the digits transmitted in descending order.
Many other methods may be utilized to close the
switch 45 to start the device, and the device itself
may be -used to indicate pressures, velocities, or
G5 substantially any numerical data which 1t may
" be desired to transmit. .
I claim: }
1. A keying device for transmitting mensural
data comprising a shaft rotatable in response to
70 variations in the quantity to be measured, a con-
tact piece mounted on said shaft and comprising
a conducting portion and an insulating portion
positioned in a circumferentially stepped forma-
tion, each step of said conducting portion being
75 displaced with respect to the preceding step by

[

or
[51]

an aliquot part of the circle, a plurality of brushes
positioned to engage said contact piece, one of
said brushes being provided for each step so as
to engage said conducting portion successively, &
fixed commutator provided with a plurality of
contact segments respectively connected to said
brushes, a clock mechanism, and a movable brush
driven by said clock mechanisni and successively
engaging said segments.

2. A keying device for transmlttmg mensural
data comprising the combination with a circuit
to be keyed, of a plurality of separate leads,
means responsive to the quantity to be measured
for connecting to one side of said circuit certain
of said leads corresponding in number to the
magnitude of said quantity, and means for suc-
cessively connecting each of said leads to the
other side of said circuit.

3. A keying device for transmitting mensural
data comprising a contact piece mcvable from a
zero position to positions corresponding to the
data to be transmitted and having a leading edge,
a plurality of brushes positioned to engage said
contact piece and mounted at different distances
from the leading edge of said contact piece when
the latter is in its zero position, a fixed commu-
tator having a plurality of segments connected
respectively to said brushes, a movable brush
positioned to engage said commutator, and means
for driving said brush to contact said scgments
successively.

4. A keying device for transmitting mensural
data comprising a shaft rotatable in response to
variations in the quantity to be measured, a con-

tact piece mounted on said shaft and having a

leading edge, a plurality of brushes positioned to
engage said contact piece and mounted at differ-
ent distances from the leading edge of said con-
tact piece when the latter is in any given posi-
tion, whereby the number of brushes in contact
is dependent upon the position of said contact
piece and is indicative of the magnitude of the
measured quantity, a fixed commutator provided
with a plurality of contact segments respectively
connected to said brushes, a clock mechanism,
and a movable brush driven by said -clock mecha-
nism and successively engaging said segments.
5. A keying device for transmitting mensural
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data comprising a shaft rotatable in response to -

variations in the quantity to be measured, a con-
tact piece mounted on said shaft and comprising
conducting and insulating portions, said conduct-
ing portion having a leading edge, a plurality of

"brushes positioned to engage said contact piece

and mounted at different distances from said
leading edge when the contact piece is in any
given position, whereby the number of brushes in
contact with the conducting portion is depend-
ent on the position of said contact piece and is
indicative of the magnitude of the measured
quantity, a fixed commutator provided with a
plurality of contact segments respectively con-
nected to said brushes, a clock mechanism, and
a movable brush driven by said clock mechanism
and successively engaging said segments at pre-
determined intervals.

50
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6. A keying device for transmitting mensural -

data comprising a shaft rotatable in response to
variations in the quantity to be measured, a con-
tact piece mounted on said shaft and comprising
a plurality of conducting portions subtending dif-
ferent angles corresponding to successive incre-
ments in the quantity to be measured, a plurality
of brushes mounted to engage said contact piece,
the successive brushes being so spaced in rela-

70
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tionship with said contact piece that wher. the
latter is in a position corresponding to zero the
quantity to be measured a single brush is in
contact therewith and the remaining brushes are

positioned at different predetermined intervals

in advance of the leading edge of successive por-
tions, a fixed commutator having segments con-
nected respectively to said brushes, the segment
corresponding to said zero brush subtending a
different angle on said commutator from those
subtended by the segments connecting to said
other brushes, a clock, and contact meéans driven
by said clock for periodically sweeping said seg-
ments. .

7. A keying device for transmitting. mensural
data comprising a movable contact piece having
a leading edge, a plurality of brushes mounted te
engage said contact piece, said brushes being po-
sitioned at successively greater intervals in ad-
vance of said leading edge when said contact
piece is in position of minimum, reading, actuating
means responsive to the quantity to be measured
for moving said contact piece successively into
contact with a number of brushes indicative of
the quantity to be measured, a fixed commutator
provided with segments connected respectively to
said brushes, a movable contact means for mak-
ing contact with said segments, and timing mech-
anism connected to drive said contact means.

8. A keying device for transmitting mensural
data comprising a plurality of groups of con-
tactors, the contactors of each group correspond-

_ing in number to the units of one order of magni-
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tude of the system of mensuration employed, ro-
tary means associated with each of said groups
for successively closing the contactors thereof in
response to equal increments of rotation of said
means, means responsive to the quantity to be
measured for rotating the first of said rotary
means, transfer gears between said rotary means
for advancing a succeeding means by an angle
fepresenting one unit for each complete revolu-
tion of a preceding rotary means, a fixed commu-
tator comprising a plurality of segments each

connected to one of said contactors, said segments’

being arranged in spaced groups corresponding to
the respective groups of contactors, and clock

2,082,697

driven contact means mounted to sweep said seg-
ments successively.

9. A keying device for transmitting mensural .

data comprising a plurality of groups of con-

tactors, a plurality of rotating elements intercon-
nected to form a counter mechanism and each
comprising means for successively closing -and

" simultaneously opening the contactors of one
group in response to predetermined increments

of rotation thereof, a commutator having seg-
ments arranged in groups corresponding to the
contactor groups, leads between said contactors
and said segments connecting the-first contactor
of each group with the central segment of its
corresponding group and the succeeding contac-
tors alternately to adjoining segments on each
side of the central segment, a brush positioned to
contact said segments, and means for sweeping
said brush over said segments.

10. A keying device for transmitting mensural
data comprising a plurality of groups of con-
tactors, the contactors in each group correspond-
ing in number to the integers of one order of
digits in the data to be transmitted plus an ad-
ditional contactor in each group representing zero
for each order, rotary means associated with each
group for closing said contactors successively in
accordance with predetermined increments of ro-
tation, starting with the zero contactor and for
opening the zero contactor upon the closure of
the first integer contactor and opening the re-
mainder of the contactors simultaneously follow-
ing a final increment which again closes the zero
contactor, means responsive to the quantity to be
measured for rotating the said rotary means cor-
responding to the lowest order of digits, transfer
gears between the respective rotary means to
advance those corresponding to higher orders step
by step, a fixed commutator having a set of seg-
ments corresponding to said -integer contactors,
each segment being connected to one of said con-
tactors, said commutator also having a separate
set of segments connected respectively to said
zero contactors and subtending a different arc on
said commutator from the segments of said first
set, and mechanically driven means for contact-
ing said segments successively.

IRVIN M. INGERSON.
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