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UNITED STATES

1,461,568

PATENT OFFICE,

CHARLES ADAMS-RANDALL, OF NEW YORK, N. Y.

TELEGRAPHIC RECEIVING INSTRUMENT,

Application filed September 27, 1920. Serial No. 412,944,

To all whom it may concern :

Be it known that L. Ciranres Apas-Rax-
DALL, a citizen of the United States, resid-
ing at New York, in the county of New
York and State of New York. have invent-
ed certain new and useful Improvements
in Telegraphic Receiving Tnstruments; and
I do-hereby declare the following to he a
full, clear, and exact description of the in-
vention, such as will-enable others skilled
in the art to which it appertains to malke
and use the same. .

This invention relates to telegraphic re-
ceiving instruments and hag for its object
to produge 'a device of this character which
will ‘be simple in construction, compara-

.tively inexpensive to manufacture, and nore

efficient in action than those heretofore pro-
posed. . '

A further object ‘of the invention is the
production of an instrument of this charac-
ter which may be operated directly on the
main line: circuit, without the use of ‘the
usual relay, local battery and local circuits;
and which will be entirely ‘automatic or
self-adjusting, in that when adjusted for
use upon a maximum distance eivenit, it
does not require manual readjustment if
used upon fractional parts of such circuit,

With these and other objects in view, the
invention consists in the novel details of
construction and combination of parts more
fully hereinafter disclosed and particularly
pointed out in the claims. _‘ )

Referring to the accompanying d rawings
forming a part of this " specification, in
which like numerals designate like parts in
all the views: _ : ,

Figure 1 is a.diagrammatic vertical sec-
tional view of an instrument made in ac-
cordance with the present invention, taken
approximately on the line 1—1 of Figure 2;

Figure 2 1s a diagrammatic horizontal
sectional -view of a portion of the parts
shown in Figure 1, taken approximately on
the line 2—2-of said figure; .

Figure 3 is a vertical sectional view of
the parts shown in Figure 1, taken approx-
imately on the line 3—3 of the said figure
and looking in the direction of the arrows;

Figure 4 is a diagrammatic view illus.
trating one form of electrical circuits and
connections which may be employed with
this instrument; and '

Figure 5 is a diagrammatic view of
slightly modified form of circuit

_ of wood, hard rubber, or
.other suitable material, to which is suitably
secured a plate 2 of metal and rigid with
the said plate 2 are. a plurality of uprights
3 arranged substantially at the corners of
the said plate and supporting at their up-
per ends a second plate 4, as will be clear
from the drawings. - Preferably rigid with
the plate 2 js an electromagnet 5 compris-
ing the coils 6 and 7, each having the pole

1 indicates a base

“pieces § and 9 respectively: and. associated

with the said pole picces is an armature 10
carried by and rigid with the lever 11, which
is mourited upon the shaft 12 pivotally sup-
ported by the adjustable members 13 car-
viedd by the U-shaped support 14, also rigid
with the plate 2. : :

A\ gecond or auxiliary electromagnet 15
is mounted on the said plate 2 at its oppo-
site_end for a purpose to he presently de-
scrthed, and comprises the coils 16 and 17
having the pole pieces 18 and 19. An ar-
mature 20 is associated with these sajd pole
pieces and is carvied by a lever 21 mounted
upon the shaft 22 pivoted in the adjustable
members 23 also carried by -the said sup-
port 14, as will be c¢lear Trom Figures 1
and 2. :

The said shaft 22 also carries to one side
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of the said lever 21 a second lever 95 having - -

-an_extension 26 extending downws rdly and
to the right, as seen in Figures 1 and 2,
mnderneath the lever 11. The said .exten.
sion 26 is provided af its end with an en-
largement 27 upon which vests one end of
a spiral or other compression spring 28, the
other end of which s stitably secured to
the lever 11 as will readily appear from
Fignre 1. A\ suitable adjusting screw 29
provided with a lock nut' 30 and adapted
o control the lever 23, is screw threaded
into the plate 4 (see Figures 1 and 3).

32, 33, and 34 ndicate binding posts car-
‘ried by the base 1. and suitably connected
to the ‘electromagnets 5 and 15 by wiring,
not shown. The coils 6 and 7 of the ‘mag-
net 5 are joined in series in the usiial man-
ner as by the wire 35, Fig. 4, and in like
‘manner the coils 16 and 17 of the magnet
15 are joined in series as by the wire 36.
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The two sets of coils are then preferably -

connected to the line wires 37 and 388 in
parallel, as shown in said figure, and they
are thus simultaneously and substantially
equally energized by the main line current
impulses. v N
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As will appear more fully below it is de-

sirable to control the effective magnetic at-
traction of the magnet 15 upon its arma-

ture 20, and to this end the said magnet
may be pivotally connected to the base mem-
ber 2, as by the screw 40, passing through
the opening 41 in_the said member 2, and
taking into the yoke 42 of the said magnet
15, see Figure 3. A spring 44 may be as-
sociated with these parts, as shown, to yield-
ingly maintain them in any desired posi-
tion and a handle 45 may

merely shifting the magnet 15 about the
serew 40 its poles will be altered with re-

~ spect to its armature 20, as shown in broken

20

~and I have shown in

25

lines in Figure 2, and its effective magnetic.
attraction of the said armature thereby con-
trolled. I : o
- Tn some cases it may be desirable to am-
plify the sounds produced by the magnet 5
in Figure 1 one form of
a device suitable for augmenting these said
sounds.
cured to the

plate 4 provided with an en-

larged portion 51 having a recess 52 in’

- which is mounted a suitable diaphragm 53

35

_agsociated with it a

carrying a U-shaped member 54 and having
) suitable horn 55.. The
lever 11 in this case is provided with an up-
right extension 56 carrying at its upper
end a pin 57 adapted to contact alternately
with the legs:58 and 59 of the said U-shaped
member 54, Any suitable formn of ampli-

fying device, however, may be employed.

. ""The operation of the device as thus far

_ disclosed may
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lows: :

With the parts arranged substantially as
shown in Figure 1, in order to obtain the
proper action of the device, it is first nec:
essary that the lever spring 28 be so ad-
jusbed,as to move the armature 10 the max-
imum distance from its pole pieces 8 ‘and
9, when the coils 6 and 7 are de-energized.
This may be readily accomplished by manip-

M . by . .
ulating the adjusting screw 29, which con-

trols the lever 25 and through it the com-
pression of the said spring 28. en the
desired compression has been securred, - the
armature 20 is then adjusted with® respect
to its pole pieces 18 and 19, preferably so
that its maximum air gap will be somewhat
less than the maximum air gap between the

_armature 10 and its pole pieces.

15 is now adjusted, as by

60

The magnetic attraction of the magnet
oscillating it about
its pivot’ 40 in the manner above disclosed,

until the force of its attraction when added

to the compression of the spring 28, may be
just overcome by the action of the magnet
5 upon its armature 10 in response to elec-,
tric currents of the strength usually employ-

‘ed on main line circuits of this character.

be attached to-
the yoke 42 to facilitate the manual adjust-
‘ment. It will be readily apparent that by

This consists of a -support 50 se--

be briefly summarized as fol-

~must be »
known when using the present. telegraph

the magnet

1,461,568

Under normal circuit conditions the in-
strument will now operate in the same man-
ner as the usnal main line telegraph sounder.

Tt frequently happens, however, that the
strength of the current over the main lines
varies, due to “leakage” or other extraneous
currents passing thereover wWhen the tele-
graphic impulses are being sent or inter-

‘rupted, and such variation has heretofore
‘been the cause of much trouble and delay,
‘and many errors I
instrument constructed in accordance with
however, such varia-

in transmission. With an
the present inventiomn,
tions will be automatically compensated for,
since they will affect the strength of both
of the magnets 5 axid 15%in _the same ‘ratio.
" That: is te.sdy 1if the current strength
increases, for example, due to extraneous or
“leakage " currents. or when the instrument

i in Use upon a maximum distance cir-

cuit and its use changed to some fractional

“part of such circuit, or when the resistance

of a circuit is changed from its maximum
resistance to some fractional part thereof,
or, when the main line cufrent strength is
increased from any cause, such increase will
simultaneously strengthen both of the mag-
nets 5 -and 15, which, acting in opposition
to ohe another through their respective arm-

atures 10 and- 20, levers 11, 21, and 25, and
" the spring

28, will produce a uniform-mag-
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netic action of the instrument, the inereased .-

magnetic action of the magnet 15 compen-
sating the increased magnetic action of the
magnet 5, whereby sharp, clear, distinct
sounds or “ clicks " ‘are produced by the arm-

100

ature 10 and “ hanging” or “clinging” of -

the armature 10‘to-its magnet 5. prevented.
In other words, the magnet 15 acts as au
automatic regulator ‘or eompensator for the
magnst 5, always maintaining the action of
the latter substantially uniform, regardless
of the varying electrical conditions of the
circuit. - oo
On the other hand, should the main line
current strength be diminished from any
cause, such diminution will simultaneously
affect the strength of both of the.magnets

5 and 15, and their action will remain rela-’

tively as before, the sounds or “clicks ”,
however, being generally reduced in loud-
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ness,. but ‘should " the main line ~current

strength be diminished to such a degree that
the sounds or “clicks” are too low, to.be

read reliably, the main line current strength
increased ‘in any manner well

receiving apparatus. = ,
The magnet. 13 is preferably, thou yh not
necessarily, constructed so.as to be s ightly

“glyggish” in its actiom, to the end that

“foree exerted thereby in addition to that of

the spring 28, in opposition to the action of

5 may be slightly prolonged af- -
ter the breaking of the circuit. thereby se-.
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curing a_quick “break” of the armature 10
and eliminating the “sticking” or “clinging”
of the said armature.

For some forms of work, the usual type
of anvil may bhe employed in connection
with this instrument, in which case the base
1 and the lever 11 need only be extended a
short distance to the right and the anvil se-
cured to the said base in operative relation
to the said lever in the well known manner.

It will be evident to those skilled in the

art that in lieu of the magnet 15, the lever-

25, by the action of the magnet 5, and the
lever 11; can be utilized to increase the ten-

sion of the spring 28, proportionately to-

the magnetic strength of the magnet 5 and
the leverage obtained with the lever 25,

Instead of the mechanical adjustiment of
magnet 15 for the
the effective magnetic pole upon its arma-
ture, any suitable means may be employed
such, for example, as a variable resistance
60, connected in series with the coils of said
magnet 15 as diagrammatically illustrated in
Figure 5. In such case, of course, the mag-
net need not be pivotally mounted upon the
vase plate 2, but may be rigidly secured
thereto in the same manner as the magnet 5.

It is obvious that those skilled in the art
may vary the details of construction as well
as the arrangement of parts without depart-
ing from the spirit of the invention, and
therefore it is not desired to be limited to the
above disclosure except as may be required
by the claims.

What T claim is: :

1. In a telegraphic receiving instrument,
the combination of an electro-magnet; an
armature for said magnet; a second electro-
magnet; a second armature for sajid last
named magnet; separate pivots for said ar-
matures; a vertical pivot around which said
second magnet may revolve to adjust its
attraction for said second armature; a
spring to hold -said second magnet in its
new position after having beern moved
around said vertical pivot; a lever mounted
on the pivot of said second armature; an
adjusting screw for one end of said lever;
and a spring located between said first
named armature and the other end of said
lever, substantially as described.

2. In a telegraphic receiving instrument,
the combination of a sound producing elec-
tromagnet; an armature associated with said
magnet and adapted to be attracted there-
by; a pivot for said armature; an auxiliary
electromagnet  associated with said sound

purpose of controlling

producing magnet; an armature associated
with said auxiliary magnet; an additional
pivot for said last named armature; a lever
associated with said last named pivot;
spring connections between said_lever and

sald first armature; and means associated -

with said lever adapted to adjust the com-
pression of said spring, substantially as de-
scribed.

3. In a telegraph receiving instrument the
combination of a sound producing electro-
magnet adapted to be connected with a main

80
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70

line circuit; an armature associated there- -

with; a second electro-magnet associated
with said first magnet, and in cireuit there-
with; an armature associated with said sec-
ond magnet; means actuated by said second
magnet opoosing the attractive movement
of the armaiure of the first magnet, and
means adapted to determine the effective
magnetic action of said second magnet with-
out increasing the air-gap between the core
ends of said second magnet and its arma-
ture, substantially as described. T

4. In a telegraphic recelving instrument,
the combination of 3 base; a sound produc-
ing electromagnet secured to said base; an
armature pivotally associated with said mag-
net; a compensating magnet pivotally
mounted upon said base; a second armature
pivotally associated with said compensating
magnet; a lever rigid with the pivot of said
second armature and provided with an arm
extending beneath said first armature ;
spring connections” between said arm -and
said first armature; adjusting means as-
sociated with said lever; and means where-
by said compensating magnet may be moved
about its pivot relative to its armature, sub-
stantially as described.

5.In a telegraph receiving instrument
adapted for use in a main line circuit, the
combination of an electromagnet; an ar-
mature associated with said magnet and
adapted to be attracted thereby; a second
electro-magnet responsive to the main line
current and adapted to exert a force in op-
position to the attractive movement of the
armature of said first magnet; means asso-
ciated with said second magnet to determine

its effective magnetic action, and dia-
- phragmic means associated with the arma-

ture of said first magnet and coacting there-
with for augmenting the sounds that may
be produced by the action of said first mag-
net, substantially as described. -
In testimony whereof I affix my signature,
CHARLES ADAMS-RANDALL.
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