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UNITED STATES PATENT OFFICE.

CHARLES IL. QHISHOLM, OF MARYSVILLE, NEW BRUNSWICK, CANADA.

TRANSMISSION OF ELECTRICAL POWER.

Speciﬁcafion of Letters Patent. =~ Patented Oect. 12, 1909.

Application filed January 9, 1908. Serial No. 410,051,

To all whom it may concern: _

Be it known that I, Cmarues L. Crmis-
HOLM, a subject of the King of England,
residing at Marysville, in' the Province of
New Brunswick, Dominion of Canada, have
invented a new and useful Transmission. of
Electrical Power, of which the following is
a specification.

This invention has reference to means for
transmitting electric energy to a distance,
and its object is to provide means for the
selective actuation at a distant point of elec-

trical translating devices, and more espe- |

cially of a printing or other like mechan-
ism by electro-harmonic influences trans-
mitted over a single line and rendered active
at the distant point in receivers tuned to
respond-each to a particular transmitter.

The present invention is based upon the
known quality of a tuning fork or reed to
respond readily to impulses having a rate
of vibration synchronous with the funda-
mental of said tuning fork or reed. Since
the vibration of a tuning fork is that of a
simple harmonic without over-tones, it is
possible to relay such vibrations, even though
they be of -comparatively high frequency,
and thus the current sent over the line need
only be of sufficient power to actuate a suit-
able relay, which latter may control a cir-
cuit containing a source of electrical energy
so that there may be impressed upon the
recelving circuit an amount of energy far
in excess of that actuating the relay, or at
least of sufficient power to operate the re-
ceiving instrument.

The present invention has nothing what-
soever to do with the transmission of sound
per se, but only with the transmission of a
train of electric waves of different fre-
quencies so chosen as to be operative for the
actuation of receivers, each tuned to a par-
ticular frequency but each receiver being
tuned to a frequency differing from that of
every other receiver. .

It is designed in dccordance with the pres-
ent invention to provide at the sending sta-
tion an appropriate key-board, which may
form a part of a typewriter or a linotype
machine or of other devices of like charac-
ter designed to produce imprints or print-
ing characters or other records or recording
means of the intelligence to be transmitted
to a distance so that a record of such intel-
ligence may be kept at the transmitting sta-

tion. If under some circumstances it is not
desirable to keep such record at the sending
station, then a key-board separate from the
recording machine may be employed. Usu-
ally the key-board employed should be of
the usual type having the letters of the

-alphabet, the usual numerals and punctua-

tion marks employed in typewriters, and
other like machines.

At the receiving station a machine which
may be the counterpart of the recording
machine at the sending station or one adapt-
ed to work with the key-board of the send-
ing station is installed so that a record of
the message transmitted over the line to a
distant point is automatically produced,

whether that record be in the form of an

ordinary typewritten reproduction upon
paper or other material or in type lines, as
in a linotype, or other forms according to
the recording machine employed.

At the transmitting station each key of the
key-board is provided with means whereby
the active movement of each key will set in
motion a corresponding tuning fork or other
means of producing a series of vibrations in-
dividual to the particular key. The tuning

fork or other generator of harmonic vibra--

tions is connected to a microphonic element
included in a local circuit such as is usually
employed in telephonic transmission except-
ing that the microphone may be specially
designed  for carrying heavy currents, and

in the microphone circuit there may be in-

cluded a correspondingly powerful source of
current. If the distance over which the im-
pulses are to be transmitted be not too great,
then the microphone may be connected di-
rectly to line instead of being included in a
local circuit. When a local circunit is used,

then the potential is raised by a suitable

transformer, and the impulses are sent to
line in the usual manner. At the receiving
station these impulses pass through a suitable
relay responsive to any and all of the fre-
quencies employed, and this relay controls
another local circuit including a sufficiently
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powerful source -of current and as many

electro-magnets as there are receiving units
at the receiving station. Each one of the
electro - magnets is provided with an ar-
mature in the shape of a tuned reed or tuning
fork or similar device which will respond to
the impulses acting over the line only when
such impulses synchronize with the funda-
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mental rate of vibration of the particular
reed or tuning fork. Each reed controls a
local circuit including an electro- magnet,
which latter may be so wound as to respond
to the impulses set up by the particular reed
in such manner as to attract the armature
controlling. a typewriter key or other work-
ing portion of a typewriter or the corre-
sponding mechanism of a linotype machine
or whatever other type of receiving instru-
ment is employed. ‘
- At the transmitting station there is pro-
vided suitable mechanism for setting up in
the transmitting tuning fork or reed a lim-
ited number only of vibrations and then im-
mediately damping the tuning fork or reed

- 8o that the train of impulses sent over the
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line is of short duration and only suffi-

cciently long to cause the actuation of the re-

ceiving mechanism.

The system and the arrangement of con-
struction of the several parts as well as the
manner of operation of the invention will be

best understood from a consideration of the

following -detail description taken in con-

nection with the accompanying drawings-

forming a part of this specification, in which
drawings,— ' :

. Figure 1 is a diagram illustrating the in-
vention. Fig. 2 is a partial diagrammatic
representation of a portion of the transmit-
ting mechanism. Fig. 8 is a view of another
portion of the transmitting mechanism.
Fig. 4 is a modified form of the structure of
Fig. 3. Fig. b is a detail, partially diagram-
matic, representation of one form of re-
celving apparatus, and Fig. 6 is a diagram
illustrating certain details of the system.

~ Referring to the drawings, there is shown
a key—boar§ 1 which may be taken as indica-
tive of a portion of the key-board of a type-
writer or a linotype machine, or of any type
of machine whereby letters or characters
may be produced upon paper or in the form
of cast lines of type or as a single type, or in
fact in any manner known in the art.

The key-board 1 may be used without the
addition of the mechanism of a typewriter or
other instrument unless it be desired to re-
tain at the sending station a record of the
matter transmitted to distant points. :

In the following description the key-board
1 will simply be referred to as a key-board
without reference to the particular instru-
ment in which it may be, with the under-

standing that this key-board may be used .

either alone or in connection with any suit-
able recording instrument of the kinds
named or of any other kind suited for the
purpose.

The key-board 1 is provided with finger-
keys 2 and key-levers 8, which when the key-
board is not used in connection with the re-
cording  instrument, may be of the form
shown at the left hand end of Fig. 1 where

936,304

a side view of one of these keys separated
from the key-board is shown in order that
the circuit connections may be more readily
apparent. Connected to each key-lever 8 is
a conductor 5 leading to one side of an elec-
tro-magnet 6 and the other side of this elec-
tro-magnet is connected by a conductor 7 to
one side of a battery 8 or other suitable
source of electric current. The other side of
the battery 8 is connected by a conductor 9
to a terminal 10 in the path of the key-lever
3. The battery 8 is common to all the key-
levers 3 and there are as many electro-mag-
nets 6 as there are key-levers and there is also
one provided for the spacing bar 4.

Each magnet 6 controls a mechanism for

‘setting a tuning fork 11 in vibration and

also for damping the vibration of the tuning
fork at a predetermined short period of
time after the tuning fork has been set in
vibration. There are as many tuning forks
11 as there are electro-magnets 6, and each
tuning fork- has a rate of vibration of its
own different from that of any other one of
the tuning forks. The purpose of the tuning
fork is to set up simple harmonic vibrations
free from over-tones but so far as the pres-
ent invention is concerned the sound emitted
by the tuning fork has no purpose and the
tuning fork is utilized simply as a means for
setting up sustained mechanical vibrations,
the periodicity of which may be accurately
determined. It is true that this periodicity
may vary somewhat with differences in tem-
perature, but this difficulty can be overcome
by maintaining the tuning forks at an ap-
proximately constant temperature. But, as
will presently appear this need not interfere
to any marked extent with the operation of
the system although the best results are ob-
tained when the rate of vibration of the

transmitting and receiving instruments is

maintained in close synchronism. This will
be considered when the receiving instruments
are described.

In order to set the tuning forks in vibra-
tion when desired and to limit the time
period during which the vibration is main-
tained, there is provided a suitable means
for striking a sudden blow upon the tuning
fork and. at a sufficient time thereafter damp-
ing the vibrations of the tuning fork so that
its active vibrations are limited to a time
period of short duration. For this purpose
I may employ the mechanism illustrated in
Fig. 3. At 12 there is shown what may be
taken as a fixed structure, being part of the
mechanism which is secured to the. frame-
work of the transmitter as a whole. This
fixed structure or block 12 has near one end
an extension 13 to which is pivoted a lever
14, and this lever carries near one end an
armature 15 in operative relation to the
magnet 6. At the upper end of the block 12

70

75

80

85

90

95

100

108

110

115

120

125

is a bracket 16 to which is pivoted an arm 130



; lever 21 pivoted at

10

15

20

25

30

35

40

45

50

55

60

65

936,304

17 terminating in a hammer head 18, while
close to the .pivot point of the arm 17 the
latter carries another block 19 in normal
engagement with the head 20 of another
its lower end on a bracket
92 rising on the lever 14 between the bracket
13 and the armature 15. The lever 21 has a

_short angle extension 23 at its pivot end, and

between this angle extension 23 and the lever
14 there is confined a spring 24. At the
upper end of the block 12 is still another,
bracket 25 carrying a lever 26 about midway

of its length, and this lever at its lower end

is in the path of a finger 27 rising from the
end of the lever 14 remote from that carry-
ing the armature 15. The lever 26 carries
at its upper end a damping block or head
98. The normal position of the arm 17 is
that shown in Fig. 3 being there supported
by a back stop 29. When the magnet 6 is
energized the lever 14 is turned upon its
pivot and acting on the lever 26 forces the
damping head 28 away from its normal po-
sition of contact with one leg of the tuning
fork 11. At the same time the movement of
the lever 14 is transmitted through the lever
91 to the block 19 on the arm 17, and since
the point of engagement of the lever 21 with
the said block 19 is at one side of the pivot
point of the arm 17, the latter is moved
about its pivot in a.direction to force the
head 18 toward the tuning fork 11. The
construction is such and the parts are so
timed in operation that the damping head
98 is withdrawn from contact with the tun-
ing fork and the head 18 is forced over
against the tuning fork at high velocity and
strikes the same a sudden violent blow, and

immediately rebounds to the back stop 29. |

The parts are proportioned to cause the
damping head to return. to its initial posi-
tion in contact with the tuning fork a short
predetermined definite time after the fork
has been set in vibration, even though the
actuating force should still be maintained.

By the mechanism described or by the use

of other mechanism operating in a similar
manner there is given to the tuning fork a
sudden blow setting the same into vibration,
the amplitude of which will be commensu-
rate with the violence of the blow. The
hammer head may be made of hard or semi-
hard material such as hard rubber or metal
or leathéer, and the damping head may be
made of felt or other suitable material or
of leather or even of metal. The purpose
of the structure is to maintain the tuning
forks in the normal damped position and
the damper is withdrawn just prior to the
blow delivered to the tuning fork and is
restored to its normal position of contact
after the tuning fork has been permitted to
vibrate for the desired short time. The ordi-
nory operation of the keys of the key-board
sill be found to provide ample time for the

a8

setting up of mechanical vibrations in the
respective tuning forks and of course as be-
fore explained the several tuning forks have
ench a characteristic rate of vibration each
differing from that of any other one of the
tuning forks. ‘

In Fig. 4 is shown a slightly modified
form of apparatus for imparting the blow
to the tuning fork, and in this case the mag-
net 6 is omitted and is replaced by a lever
30 connected to the lever 14 by a link 31, so
that upon a suitable manipulation of the
lever 30 the blow is given to the tuning fork
as in the structure shown in Fig. 3.

When the tuning fork structure or other
suitable structure for setting up vibrations
of different characteristic periodicity is built
into or is next adjacent to the key-board or -
recording means, the structure of Fig. 4 may
be employed, in which case the lever 30 is to
be taken as indicative of any part of the
machine is adapted to transmit motion to the
hammer 18 when the corresponding key of
the machine is depressed. However, . since
the tuning fork structures are susceptible to

‘shocks and jars it is advisable, when the

apparatus is used in locations where shocks
and jars are unavoidable, to locate the key-
board and the machine controlled thereby,
when such is the case, at any_convenient
point while the tuning forks and magnets 6
with the intervening mechanism shown in
Fig. 3 may.be located at any point where
it is not at all liable to shocks and jars, so
that the deleterious effects of extraneous
vibrations mayy be avoided. This of course
means a corresponding number of conduc-
tors 5 and 7, but the distance between the
key-board and the. tuning fork operating
means need not be excessive, and so the cost
of additional conductors will be practically
negligible.

Tnstead of forming the tuning forks with
the regular standard, this may be replaced
by a tapering stem 32 bearing upon or con-
nected to the center of a diaphragm 33. A
number of tuning forks 11 may thus be con-
nected to a single diaphragm 33, and this 1s
indicated in Fig. 2 where the tuning forks
are arranged parallel one to another n pro-
gressive series with their stems 32 converg-
ng toward the center of the diaphragm 383,
and a suitable support 34 is provided for
holding the stem ends of the tuning forks

in position. :

In Fig. 1 but three tuning forks are dis-
played but it will be understood that as
many tuning forks as may be conveniently-
grouped in contact with one diaphragm will
be used. o
Tn operative relation to the diaphragm 33
is a microphonic element 35 which may be
of any suitable type and preferably such as
will carry a rather heavy current. One side
of the microphonic element is connected by
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a conductor 36 to one side of a battery 87
or other suitable source of electric current.
The other side of the microphonic element
is connected by a conductor 38 through a
condenser 89 to one side of the primary
winding of an induction coil 40, the-other
side of which winding is connected by a
conductor 41 to the other side of the battery
37.  The fine wire winding of the induction
coil 40 is included in the main line con-
ductors including a relay 43, which may be
of a type adapted to respond to any of the
frequencies sent over the line. A relay
consisting of an ordinary electro-magnet
and suitably mounted diaphragm will an-
swer this purpose and so is not illustrated in
detail. One conductor 44 of the local relay
circuit includes a battery 45 or other source
of current, and the other leads to one side
of each of a number of electro-magnets 46,
The other conductor 47’ of the relay circuit
leads to the other side of each of the mag-
nets 46, : ‘

In operative relation
1s a reed 47 supported
48 in which it may be adjusted and fixed by
means of a set-screw 49. ~ The block 48 and
set screw 49 is to be taken as indicative of
any suitableé means for adjusting the length
of the reed and so tuning the same, or more
broadly it may be taken as Indicative of any
suitable means for establishing the funda-
mental rate of vibration of the reed,

For the purposes of this invention, the
reeds 47 may be replaced by other tuning
forks such as shown at 11 at the transmitting
station, or the tuning forks 11 may be re.
placed by reeds such as shown at 47. Each
reed 47 is connected by a conductor 50 to
an electro-magnet 51, the other .side of
which is connected by a conductor 52 to one
side of a battery 53 or other source of cur-
rent common to all of the magnets 51. The

to each magnet 46

other side of the battery is connected by

branch conductors 54 to adjustable terminal
secrews 55 each in the path of a respective
reed 47.

Now, assume that one of the keys on the
key-port 1 is depressed so that there is a cir-
cult from the battery 8 to one of the magnets

6 established. The corresponding hammer.

18 is actuated and the tuning fork 11 is
set in vibration by the blow imparted
thereto, and this vibration is of a periodicity
corresponding to the fundamental rate of
vibration of the particular tuning fork.
These mechanical vibrations are imparted
to the diaphragm 83 and react upon a miero-
phonic element 35 setting up in the primary
winding of the coil 40 a series of impulses
of a periodicity .equal to the fundamental
velocity of the tuning fork stroke. Be-
cause of the pulsating character of the im-
pulses set up in the local microphonic cir-
cuit, these impulses will pass through the

at one end in a block’

936,304

condenser 39 but action of the battery 37 at
other times is prevented by the presence of
the condenser 89 in the microphone cireuit.
Because of the pulsations thus sof up in
the microphone circuit, there are established
upon the main line 42 similar pulsating or

.alternate currents of a much higher poten-

tial capable of transmitting the energy over
a long distance.

Since it is the periodicity and not other
characteristics of the current which is im-
portant in connection with this system, the
energy may be transmitted over long dis-
tances and will then react through the re-
lay 43 to sét up currents of like periodicity
in the distant local circuit. The relay 43
is of the make-and-break type so that there
are distinct impulses to the magnets 46.

The impulses thus established in the dis-
tant local circuit will of course energize all
of the magnets 46, but only that reed 47
or other tuned device which is responsive to
the particular rate of vibration set up in the
distant local circuit will respond to the
same and begin to vibrate, which vibration
is rapidly augmented so long as the impulses
continue. Each terminal 53 may be so ad-
justed that the vibrations of the reeds 47
must attain a certain amplitude before the
tertiary circuit through the corresponding
magnet 51 is closed. The reason for this is
that should there be any of the reeds 47
tuned an octave above any other one of
the reeds 47, the first-named reed will
respond to the rate of vibration set up in the
distant local cirenit though to a far less
extent than the rate of vibration which
is synehronous with that of the sending tun-
ing fork.

Let it be assumed that the instrument at
the receiving end of the system is an ordi-
nary typewriter. Then the type bar 56 may
be taken as indicative of all the type bars of
the typewriter. These type bars are each
connected by a link 57 to one end of a lever
58, the other end of which is pivoted. Near
the link end of the lever 58 the latter carries
an armature 59 in operation to a correspond-
ing magnet 51 which attracts its armature
in opposition to a spring 60 tending to main-
tain the type bar in its normal pendent posi-
tion. All the levers 58 engage a common
strip 61 by links 62 to the spacing mechan-
ism of a typewriter, which spacing mechan-
ism need not be either shown or described
since it may be of the ordinary type.

-Another ‘one of the magnets 51 controls
another lever 63 also controlling the strip
61 and links 62 of the spacing mechanism,
and this lever 63 carries an armature 59 and
is controlled by a spring 60 as before. The
several magmnets 51 actuating the type bars
56 are under the control each of a reed 47
individually tuned in synchronism of the
rate of vibration of the corresponding one of
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the tuning forks 11 controlled by the re-
spective keys of the key-board 1. For in-
stance, let it be supposed that the key-board
key A controls the tuning fork having a
fundamental rate of vibration of say 100.
Then the reed 47, which controls the type
bar carrying the A type of the distant re-
ceiving typewriter will be adjusted to a fun-
damental rate of 100. The other keys of the
key-board will be correspondingly provided
with tuning forks having each its own
characteristic fundamental rate of vibration
and the reeds 47 at the distant point are
likewise attuned to the corresponding rates
of vibration. When a letter is struck upon
the key-board 1 the corresponding tuning
fork is set in vibration by the hammer blow,
and -the tuning fork remains in vibration
for a sufficient time to send a considerable
number of impulses to line before the damp-
ing head 28 1s again brought into contact

with the tuning fork to stop its vibration.

The actual time period is of course very
short so that it is possible to actuate the key-
board as rapidly or nearly as rapidly as is
done in the ordinary use of the typewriter.
The distant typewriter will of course re-
spond, and being provided with the usual

_automatic attacHments will have its paper

carriage fed with relation to the type bars
so that the line is imprinted in the usual
manner. It is necessary, however, to modify
the distant typewriter in order that when
the end of a line is-reached the carriage will
be automatically returned to its initial posi-

“tion and rotated an extent sufficient to pre-

sent a new surface for the next line.

In Fig. 5 a means is shown whereby the
typewriter carriage 64 may be caused to re-
turn to its initial position for the beginning
of a line automatically when a line has al-
ready been imprinted. In this figure the
typewriter carriage spring is indicated at 65,
the showing being largely diagrammatic,
while the ordinary escapement of the type-
writer carriage is indicated at 66. At the
two ends of the carriage are mounted cam
blocks 67 and 68, and in the path of these
cam blocks is a lever 69 in the path of one
end of which latter there is a terminal con-
tact 70. This end of the lever is also under
the control of an electro-magnet 51. The
terminal 70 is connected by a conductor 71
to one brush of an electric motor 72, the
other brush of which is connected to the
battery 53 by a conductor 73, and this bat-
tery 53 is also connected by a conductor 74
to the lever 69. The motor 72 is coupled up
to a winding drum 75 connected to the type-
writen carriage by a flexible strap 76 in op-
positionto the action of the spring 65.

Suppose, now, that the typewriter carriage
has been caused to travel in the usual man-
ner until-the end of the line is reached, then
the cam 68 is brought into contact with the

lever 69 and moves it about its pivot until
contact is made with the terminal 70. There
is now a circuit completed from the lever 69
through the conductor 71, motor 72, battery
53 and conductor 74. Under these condi-
“tions the motor 72 begins to rotate and by
winding the strap 76 upon the drum 75
causes the carriage 64 to be moved to its
initial position against the action of the
spring 65, thus rewinding the latter. The
carriage is now at the beginning of a line
ready to be propelled step-by-step under the
action of the spring 65, as 1t is released by
the escapement 66.

Though not so shown it is to be under-
stood that the carriage is to be provided with
any of the known automatic line spacing de-
vices rendered active when the carriage is
returned to its initial position at the begin-
ning of a line. Suppose, however, that it is
desirable to return the carriage before the
end of a line is reached. Then the magnet
51 controlling the lever 69 is energized se-
lectively through the appropriate key and
the circuit to the motor is completed before
the carriage had reached the end of the line,
so that the motor is rendered active and the
carriage is again returned to the beginning
of the line, in which position the cam 67 is
brought into engagement with the lever 69
in such manner as to break the motor circuit
at the terminal 70. : '

- Instead of using a key for the purpose of
returning the carriage to its initial position
at the beginning of the line, the return of
the carriage of the typewriter at the sending
station may automatically complete the cir-
cuit o0 as to cause the typewriter carriage at
the receiving station to be returned to its
normal position. In Fig. 6 the typewriter
transmitting station is indicated at 77 by a
diagrammatic view of the carriage only. In
the path of a lug 78 on the carriage is a
switch-lever 79 which, when the-carriage is
brought back to its initial position is forced
over into contact with a circuit terminal 80
connected to an electro-magnet 6 energized
by the battery 8, as in Fig. 1, and this elec-
tro-magnet through the mechanism best
shown in Fig. 8, causes the actuation of a
‘suitable tuning fork 11 by which the im-
pulses are sent to line as in the system de-
scribed with reference to Fig. 1. By this
means the electro-magnet 51 shown in Fig.
5 is actuated in the manner already de-
scribed and the typewriter carriage 64 at the
receiving. station is caused to be returned to
its initial position in the manner already set
-forth.. ‘The parts 78 and 79 may be so timed
.that the impulses are sent to line just prior

to the return of the carriage 77 to its initial’

position, thus giving time for the distant
carriage to be brought back to its initial po-
sition by the time the carriage 77 has also
reached the same position.
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In Fig. 6 there is shown a means whereby
indications are displayed at the sending sta-
tion when the carriage of the typewriter at
the receiving station has reached either limit
of its travel, or as is customary in type-
writers the indication for the end of the line
may be displayed a few spaces in advance of
or prior to the carriage reaching that point,
the same as the ordinary typewriter bell op-
erates. For this purpose the lever 69 car-
ries a contact finger 81, in the path of which
are two circuit terminals 82, 83. The cir-
cuit terminal 82 is connected to an electro-
magnet 84, and the circuit terminal 83 is
connected to an electro-magnet 85. These
two magnets 84 and 85 actuate hammers, as
shown in Fig. 3, to set suitable tuning forks
86 and 87 in vibration, and these tuning
forks in turn act on a microphonic element
88 in a local circuit 89 including the primary
coil of an inductorium 90, the secondary coil
of which is in one branch of the main line
42. These parts are all located at the re-
celving station. At the sending station
other conductors 91 are branched off from

_the main line and these conductors havé in-

cluded in multiple arc with them electro-
magnets 92 acting on reeds 93 controlling
the circuits of other electro - magnets 94
charged from a battery 95 or other suitable
source of current. The magnets 94 are in
operative relation to the two ends of a
switch lever 96 connected to one side of

‘battery 97, the other side of which is

branched to two electric lamps 98 and 99
which are respectively connected to circuit
terminals 100 and 101'in the path of the op-
posite ends of the switch arm 96. It will be
understood of course that the lamps are in-
dicative of any type of indicating device
which will give a visual or audible signal.

. When the carriage 64 of the receiving sta-
tion reaches a point near the end of the line,
say two or three spaces therefrom, then the
cam 68 begins to move the lever 69 toward
the terminal 70. On the beginning of this
movement the finger 81 is brought into en-
gagement with the terminal 82 and completes
the circuit through the electro-magnet 84
thus sending impulses to line which will act
upon one of the magnets 92 to set its respec-
tive reed 93 in vibration and thus . energize
one of the magnets 94 which will attract
the switch lever 96 in a direction to close the
circuit at the terminal 101 and thus display
the light of the lamp 98, which may be ap-
propriately colored Eor the purpose. When
the carriage at the receiving end has reached
a position corresponding to the beginning
of a line, then the finger 81 is brought into
contact with the terminal 83 and the Light
of the lamp 98 is displayed, and the globe
of this lamp may be of clear or plain glass
or ‘appropriately colored for the purpose.
Of course other types of visual signals may
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be used, or electric or other bells may be em-
ployed for the purpose of giving audible
signals. ‘

The shifting keys of the transmitting type-
writer may control appropriate circuit ter-
minals by means of which the shifting lever
102 at the receiving station typewriter may
be controlled through suitable electro-mag-
nets 103 so that the carriage of the receiving
typewriter may be shifted from lower to up-
per case letters the same as the transmitting
typewriter.

It will be understood, of course, that such
changes as may be necessary to adapt the in-
vention to other types of recording devices
where the key-board differs more or less from
the ordinary typewriter may be made.

Since as many transmitting tuning forks
may be connected to a single microphonic
element as may be practicable, and since even
if a separate microphonic element were used
for each tuning fork, still the impulses hav-
ing different frequencies can be thrown from
the line at one time, or as many thereof as
desired, without interference, and all the
frequencies will be selectively distributed at
the receiving station. It is likewise possible
to send impulses from a single transmitting
station to several receiving stations or have
the impulses of several transmitting stations
received at one single receiving station.

The recording side of the receiving station
may be, under some circumstances, neces-
sarily located where the parts are subjected
to shocks and jars, as for instance when in-
stead of a typewriter the recording mechan-
ism at the receiving station is a lino-type or
a monotype machine or some other such re-
cording apparatus, then the receiving reeds
or tuning forks, if such be used, might be
so affected by the shocks and jars as to Dbe
set in vibration and so cause the uninten-
tional actuation of the receiving recording
mechanisms. This may all be avoided by
locating the receiving reeds or tuning forks
at some point where they are relieved from
shocks or jars while the less sensitive parts
of the receiver may be located at a point
quite remote from the sensitive reeds or tun-
ing forks and where subjected to shocks and
jars since such conditions will not affect
such parts of the receiving structure.

Tuning forks, as before stated, are more
or less subject to temperature changes, and
their rates. of vibration are affected to a
greater or less extent by the temperature

changes. The best effects and the most sen-

sitive response of a tuning fork or reed to
vibrations is at the critical point of syn-
chronism, still a tuning fork or reed may be
set in vibration by impulses close to but not
in strict synchronism with the critical rate.
S0, temperature differences which are not
too violent after the rates of vibration of the
several forks or reeds have been established,
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will not prevent the response of the receiv-
ing forks or reeds to the vibrations set up by
the transmitting forks or reeds. To pre-
vent violent temperature changes the tuning
forks and reeds may be housed in a compart-
meht where the temperature is maintained
at substantially the same point at all times.
While theoretically this precaution. would
seem to be mecessary, still in practice it is
found that slight variations on either side of
the critical rate of vibration of the tuning
fork is not sufficient to prevent the receiving
instrument from responding to.the desired
extent. In practice, it is found that beyond
a very few vibrations on each side of said
critical point, the effect upon the receiving
instruments lessens at a very rapid rate, so
that the curve of synchronism has very steep
sides and a very narrow peak. For these
veasons tuning forks must be chosen with
rates of vibration far enough apart so that
no receiving instrument will respond to a
transmitted set of impulses other than that

“to which it is tuned. In practice, however, 1t

is found that it is not necessary to choose
tuning forks a whole tone apart or even a
half tone apart but several forks having dif-
ferent rates of vibration may be chosen
within the scope of a single tone without
danger of the rate of vibration of any fork

“being such as to be operative to the next fork

pitched higher or lower. .

From the foregoing description the scope
of the invention has been limited to the
transmission of the intelligence to a distance
to there actuate mechanism capable of re-
cording such intelligence in alphabetical or
like characters. Of course other symbols
than alphabetical symbols may be used. It
is, however, possible to transmit energy for
the actuation of other mechanisms than
those described where selectivity is para-
mount and, therefore, the present invention
is not limited to the transmission of electrical
energy for the actuation of the particular
mechanism described or other similar mech-
anisms for the recording of intelligence.
There are conditions under which it is de-
sirable to transmit power selectively for the
operation of electric translating devices of
various characters and, therefore, the inven-
tion while limited to the selective transmis-
sion of power is not to be considered as limit-
ed to the particular ‘structures herewith de-
scribed, but these structures may be varied
in different manners so long as the resultant
structures embody the principles upon which
the invention is based.

What is claimed is:— :

1. In a system of electric transmission of
power, means for producing upon the line
trains of electric impulses of different peri-
odicities in any order at the will of an op-
erator, means for automatically limiting the
duration of each train of impulses to a pre-

7

determined time period irrespective of the
will of the operator, and receiving means
selectively: responsive to the trains of elec-
trical impulses of different periodicities and
dependent for proper operation upon the
limitation of the time period of duration of
the trains of impulses.

70

9. In a system of electric transmission of -

- power, vibratory. elements having character-

istically different rates of vibration, me-
chanical means for setting the said elements
in vibration at the will of an operator, means
for stilling the vibratory elements after a
predetermined time period irrespective of
the will of the operator, a charged circuit,
means in said circuit responsive to the vibra-
tory elements for setting up in said circuit
electric impulses corresponding to the vibra-

75

80

tions of the active vibratory elements, a dis- -

tant charged circuit including electro mag-
netic means each tuned to respond to a
characteristic periodicity, means under the
control of the current generated at the trans-
mitting station and sent to line for render-
ing the distant charged circuit active to ac-
tuate the distant receivers each in accord-
ance with its characteristic rate of vibra-
tion. '

3. In a system of electrical distribution, a
vibratory element capable of sustained vi-

_brations when once set in motion, means for

imparting vibratory movement to the vibra-
tory elements, means for automatically still-
ing the vibratory elements at predetermined
time periods, an electric circuit, means re-
sponsive to the vibratory element for gen-
erating electrical impulses in the electric cir-
cuit, a distant charged electric circuit, means
for setting up therein electrical impulses by
and in accordance with the impulses on the

- line, and electrical translating devices tuned

to predetermined frequencies and responsive
to such frequencies when set up in the dis-
tant circuit.

4. In a system of electrical ditribution, a

-plurality of tuning forks at a transmitting

station, means for setting each fork in vibra-
tion for a definite predetermined time
period, a microphonic element directly ac-
tuated by and common to all the tuning
forks, an electric circuit controlled by said
microphonic element, and -distant receiving
means each tuned to a characteristically dif-
ferent periodicity and controlled by a char-
acteristic one of the frequencies sent over the
line.

5. In a system of electrical distribution, a
series of tuning forks, means for independ-
ently setting each tuning fork in vibration
and for stopping the vibration thereof after
a definite predetermined time period, a mi-
crophonic element directly actuated by and
common to all the tuning forks of the series,
means under the control of the microphonic
element for throwing upon a line electric im-
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pulses corresponding in
of ench active tuning fork, a distant charged
cirenit, means under the control of the cur-
rents on the line for establishing like peri-
odicities in the distant circuit, and separate

means under the control of the distant cir-

cuit each tuned to correspond to the char-
acteristic one of the periodicities thrown
upon the line. '

6. In a system of electrical distribution,
transmitting tuning forks, means for setting
each tuning fork independently in vibration

-and for stilling the vibration thereof after

an automatically determined time period,
means for translating vibratory movements
of the tuning forks into electrical impulses
upon a transmission line, and means at a dis.
tant point controlled by the electrical im-
pulses on the transmission line, and each
tuned to respond to a characteristic one only
of the periodicities thrown upon the trans-
mission line.

7. In a system of electrical distribution, a
number of tuning forks each having a char-
acteristic rate of vibration, means for settin
the tuning
tion and for stilling the vibration after a
predetermined time period, microphonic ele-
ments mcluded’in a local microphornic cir-
cuit and under the control of the tuning
forks, a transmission line receiving current
inductively from the local microphonic cir-
cuit or circuits, a distant charged circuit,
means for setting up electric currents in said
charged circuit by and in accordance with
the currents upon’ the transmission line, re-
celving cireuits tuned to respond each to a
characteristic frequency set up in the dis-
tant local circuit, and ‘electrical translating
devices in each tuned circuit at the distant
station.

8. In a system of electrical transmission
of power, a means for setting up currents of
different frequencies in the transmission line
comprising a number of tuning forks hav-
ing characteristically different rates of vi-
bration, means for generating electrical im-
pulses by and in accordance with the vibra-
tions set up by the tuning forks, and meang
for setting the tuning forks in vibration and
for stilling such vibrations after an auto-
matically determined time period.

9. A means for transmitting intelligence
to a distance comprising a suitable key-
board, a vibratory element one for each key
of the key-board, means under the control
of cach key for setting a corresponding vi-
bratory element in motion, and for stilling
its motion after a definite predetermined
time period irrespective of the key, means
for converting the vibratory movements into
electrical impulses of like periodicity, a
transmission line, electro-mechanical devices
at the distant pomt responsive each to a
characteristic one of the periodicities thrown

g

forks independently into vibra.
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periodicity to that | upon the line, and electro-mechanical devices

each under the control of the corresponding
circuit at the distant station for producing
a character or symbol corresponding to the

‘character or symbol of the respective key of

the key-board at the transmitting station.

10. In a system of electrical distribution
of power, a group of tuning forks at a trans-
mitting station, means for setting said tun-
ing forks into vibration individual]y, a
single microphonic element mechanically
connected to a group of tuning forks for
actuation thereby, a charged electric circuit
under the control of the microphonic ele-
ment, and receivers at a distant point each
under the control of the electrical impulses
set up by the microphonic element and re-
sponsive only to a characteristic one of said
impulses.

11. In asystem of electrical distribution of
power, a group of tuning forks each having
a characteristic rate of vibration, means for
individually setting said tuning forks into
vibration and for stilling such vibration
after a predetermined time period, a single
microphonic element receiving mechanical
impulses from any one of the group of tun-
ing forks, a local charged circuit under the
control of the microphonic element, a line
receiving the electric impulses set up in the
local circuit inductively therefrom, a distant
charged circuit under the control of the line
impulses, and electric circuits includin
translating devices each controlled by the
impulses set up in the distant local circuit
and responsive only to a characteristic one
of the periodicities caused by the tuning
forks.

12. A system of distribution of intelli-
gence to a distance comprising a suitable key-
board, electric circuits one for each key of
the key-hoard, electro-magnets included each
in one of the circuits, tuning forks each hav-
Ing a characteristic rate of vibration, means
under the control of each of the electro-mag-
nets for setting a corresponding one of the
tuning forks in vibration and for then still-
ing the vibration after a predetermined time
period, microphonic elements under the con-
trol of the tuning forks, local charged mi-
crophone circuits, means in said microphone
circuits for throwing currents of correspond-
ing periodicity to the rates of Vvibration of
the tuning forks upon a transmission line, a
relay at the receiving station, a local charged
circuit under the control of the relay, other
circuits at the receiving station under the
control of the local relay circuit and each
responsive to a characteristic one of the pe-
riodicities on the line, and means each under
the control of one of the several local circuits
at the receiving station for operating record-
producing means at said receiving station.

13. A system of electrical distribution com-
prising tuning forks each having a character-
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istic individual rate of vibration, means for

independently setting the tuning forks into
vibration and for automatically stilling such
vibration after a definite predetermined time
period, means for translating the mechanical
vibrations of the tuning forks into electrical

variations of corresponding periodicities on |

a transmission line, tuned reeds at a distant
station, electro-magnets controlling said
reeds and in turn controlled by the electrical
impulses upon the line, and-local circuits
controlled by the reeds and each controlling
a different device. '

14. A system of transmission of mtelli-
gence comprising a suitable key-board, elec-
trical circuits each controlled by a key of
the key-board, tuning forks one for each key

of the key-board and each having a.charac-

teristically different rate of vibration from
the cthers, means controlled by the electric
key circuits for setting the corresponding
tuning fork in vibration and for stilling the
same after a predetermined time period, a
microphone circuit controlled by a number

=)

of the tuning forks, a transmission line re-
ceiving impulses inductively from the micro-
phone circuit, a relay at a distant point in
the transmission line, a charged circuit at

the said distant point controlled by the re-

lay, a number of tuned reeds at the receiving
station corresponding in their rates of vibra-

tion each to a particular one of the tuning

forks, electro-magnets in a distant local cir-
cuit each controlling a reed, other charged
electric circuits each under the control of a
particular reed, and a printing mechanism
having its elements each under the control of
a reed circuit whereby they may be select-
ively operated by the key-board at the trans-
mitting station. :

In testimony that I claim the foregoing
as my own, I have hereto affixed my signa-
ture 1n the presence of two witnesses.

CHARLES L. CHISHOLM.

Witnesses:
F. T. CHAPMAN,
FraNE S. APPLEMAN.
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