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To all whom it may concern.:

Be it known that I, Caarces R. Unper-
HILL, a citizen of the United States, and
a resident of New Haven, in the county of
New Haven and State of Connecticut, have
invented certain new and useful Improve-
ments in Relays, of which the following is
a specification.

This invention relates to a relay for a
system of electrical signaling, and particu-
larly to a relay for use in a system for con-
verting or translating signals of one kind
into modified signals, or signals of another
kind. TIts principal application is to the
communication of intelligence between
widely separated points, as for example, in
telegraphing through a natural medium,
such as air, earth or water, or through an
artificial medium, such as the usual line
wires and other conducting elements of a
circuit.

In systems of wireless telegraphy in com-
mon use, communication from one point to
another through a natural medium is ordi-
narily effected by artificially producing
electrical disturbances or impulses of the
vibratory type, that is to say, by producing
rapidly = interrupted electrical . vibrations,
and transmitting them in the form of sig-
nals representing the characters of a deter-
mined code. When such signals influence
the receiving apparatus, such a receiver re-
sponds to each vibratory interruption, as
well as to interruptions of longer duration,
and when the signals received are registered
or recorded by the receiving apparatus the
characters or symbols which represent the
elements of the code system employed

are not recorded as single elements, but

are subdivided, this subdivision resulting
from the fact that one or more of the
elements of the code system employed
are in wireless telegraphy usually received
in the form of a succession of elec-
trical impulses or elements and not as a
single electrical impulse or element. For
example, if transmitting the ordinary dots
and dashes of the Morse or other telegraphic
code, one or both of these electrical elements
will ‘always be broken up at the receiving
point and will neither be received nor re-
corded as a continuous signal element, but
will always be received and recorded as an
interrupted signal element, the dash espe-

cially being always recorded as a series of
shorter dashes or dots. FEven in the ordi-
nary systems of communicating from one
point to a distant point without wires, it is
desirable to record the signals at the receiv-
ing station as continuous signals. It is still
more Important to operate the receiving in-
strument in this manner when the message
transmitted is converted or translated at
the receiving station into other characters,
such as letters, figures, ete., of a language.
In the patent granted to me August 2, 1904,
No. 766,474, T have shown, described and
claimed a receiving telegraph instrument
capable of converting the characters of an
ordinary telegraphic code into language
characters; and in a companion application,
filed by me August 25, 1904, Serial No.
922,041, I have also shown, described and
claimed the application of this instrument
and the translating principle embodied
therein to the purposes of wireless teleg-
raphy. In the present application it
is my intention to disclose and claim a re-
lay for a system of electrical signaling by
means of which relay signal elements are
converted into modified signal elements for
the purpose of permitting code characters
to be sent electrically from one point to an-
other and converted at such second point
into characters which correspond to the
characters sent to such receiving point, but
possess different characteristics. :

The drawing accompanying this specifi-
cation and forming part of the present ap-
plication is a diagrammatic view of a wire-
less telegraph system embodying a relay
such as just described.

This invention, though applicable to teleg-
raphy over line wires and to other systems
of electrical signaling, is illustrated in its
application to wireless telegraphy for two
reasons: first, because it is especially adapt-
ed for use in connection with the recording
of signals transmitted without wires, and
second, because a wireless system represents
the most advanced application of the in-
vention. In this and other systems of sig-
naling to which this invention is applicable,
signals of one character are electrically
transmitted from one point to another and
signals so transmitted are converted or
translated into corresponding signals of dif-
ferent character. In a wireless telegraph
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system the signals sent are usually made up
of 1amdh' miemupuu clectrical nbr‘\tlcns,

and these signals ave usually received and
recorded substantially without change, nl'

of the \"'bl““'m'\f breaks in the signals St

mitted being repreduced ab the re LElUnO'
point both cle cetrically and in the movements
of the mechanically-operated parts of the
recorder. In the syvstem of signaling illus-
trated here I make use of means at mc re-
ceiving station for so modifying the signal
elements of the signals recelved as to con-
vert the transmltted signals into signals of
different ch‘wr" ter, this convo‘ sion being
effected, when fho signals sent arve made up
of electric 11 vibrations, by dlmumtmg from
the receiving 1);)Mun11:, all the operations
ordinarily 1ek1Jtmo from vibratorv inter-
ruptions in the transmitted signals. This
modification or elimination of certain signal
eleiments may be effected n various ways,
but I prefer to employ at the receiving sta-

tions means for dowuo 1) 1!)an citenit each
time that g an y electrical ubr LlOTl 1s received
and each time that the 1'ecel\'1110 apparatus
vesponds to a transmitted electrical vibra-
tion, and to maintain such lecal cireuit

closed during the time interval represented
by the vibratory interruption which follows
an eclectrical vibration. By controlling =
local circuit at receiving point in this
manner, all V'b]' forv mtei ruptions of the

+1y
the

il

3 neted from the signals
recelved b°i these signals influence the
4 bv selection all interrup-

local circuit, and
tlons in the transmitted signals of longer
duration than the bmtolv interruptions
may be veproduced in the local elreuit.
Thns, for example. if characters of the
Morse or c-iher tele g wphic code are heing
transmitted, the dots, dashes, ete., of guch
eooe W 111 Usmlh 7‘0 !10@11 up, and each
nes each dot) will consist
Ner 1 shes or dots sepa-

30 smaller dashes or dots
representing the electrical vibrati tions trans-
mitted and the breaks mprssmlmo the vi-
bratory interruptions. Such a series of vi-
brations and vibratory interruptions consti-
tuting a dash will have a due“nu-loﬂ time-
constant, just as in telegraphing with W res
the dots and dashes have determined time-
censtants which differ from each other orv
from one another; and iD wireless telegra-

phy the time-constant of each dot cr dash
element of a ¢lgnal, and the time-constant
of each bresk ”"O!IOWUm a dot or a dash will
be substantially the same as in telegraphing
over line wires. By providing suitable
means for holding a local civeuit closed dur-
ing the time interval 1 represented by a vibra-

torv nter ruption of an elecfmcal impulse
and for causing such leeal circuit to be
opened when the interruption is of longer
dur mlon, cach series of electrieal vibrations

mhd b“ 1)1’0q

and vibratory interruntions repre .,Lntlnﬂ &
dash (or a dot) may be reproduced in The
local circuit as a continuous electrical im-
pulse having a time-constant equal or cor-
responding to the sum of the time-constants
of the series of electrical vibrations and vi-
bratory intermptiom transmitted.

The means for converting or translating
cach series of moc‘m al vibe 'hlolls and vi-
bratory nterruptions transmitted from one
point to a dist ant point, us ua] Iy through =
natural medium, into a corr e\nonfling signnl
of a diFfevent clectrical cha racter, is the
principal new element of the system Jla
trated. The devices shown represent but
one of the various means that m: w he em-
ployed for automatically converting or
translating electrical signals of one charue-
ter into corresponding electrical signals of
a different oxmmctrn, but such devices ave a
simple means for accomplishing this result
and are capable of effecting such transla-
tion in the most desirable manner now
Inown to applicant.

The devices shown comprise a switch
which 1s electrically operated in one direc-

tion by ths electrical impulse received &ml
18 operated in another divection and at

different vate of speed by mde’)enclo
means. The switch shown' um%utmes in
this construction one element of o relay, the
armature of the relav being seeured to the
switch and Dbeing attracted each time that
the coils of the velay magnet fu‘e energized
by an eclectrical vibration. The roturn
movement of this switch is in this cage rala-
tively sl\ﬂ" and regular, the means for im-
oartn a return suoke to the switch being
effective ior this purpose only on the i i nier-
ruption of an electrical symml. I prefer to
impait a return stroke to the switeh by cou-
pling it lntorﬂﬁt“e 7 to a conbinuously
mov able driv er, stich 2s a comlmmwch‘—vota-
tive driver, movable at a substantiall v eon-
stant sp eerl the gwiteh and the dviver heine
coupled in such a manrer that the puil of
the magnet will be effective to relense the
switch instﬂn*‘lv from the driver when the
magnet is energized, and the rotavy driver
buno <o combined with the switeh as to
begzl te operate the latter immediately on
the deénergization of the naond This will
be better understood by referring to the
drawing, in which—

1 vepresents the coils of a relay magnet
and 2 the armatare thercot. this armnfure

{

l)oiHO_‘ seenved to one arm of an ‘mﬂh lever,
BN p voted about the axis, 4. of o rotury

driver, 5, which in this construction is a

worm-gear forming th ferminal member of

a train of worm gearin 5: driven from a com-
won driver, 6. which will Le rotatad in one
direction at a 1bst(mt ially constent speed

1l V
by any suitable means (not

shown). The
initial membe“ ot the tra

aln of worm gear-
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ing cperated by this main driver 6isa worm,
7, and the intermediate elements are a worm
gear, 8, in mesh with the worm 7, and a
worm, 9, in mesh with the worm gear 5.
The object of this gearing is to reduce the
speed of the main driver 6 to a very slow
rotary movement of the worm gear 5 with
which the angle- level 3 divectly coacts.
The angle-arm or lever 3 constitutes one ele-
ment of a switch the main member of which
is a spring arm, 10, preferably insulated
from the lever 3 and coacting with a con-
tact or binding-post, 11, constituting a ter-
minal of a circuit contrelled by the switch-
arm 10. In this case the switch is adapted
to be coupled to the rotary driver or worm-
gear 5 by a frictional connection. The arm
3 has secured thereto a friction-plate, 12,
between which and the adjacent face of the
worm-gear 5 & friction-digk, 18, may be in-
tergosed for the purpose of couplmo these
parts together, or any other suitable means
may be employed for effecting this result.
When a frictional connection of this type
is used it should always be so adjusted as
to permit the friction-plate 12 to slip when
the armature 2 is attracted by the relay
magnet 1 and also when the long armn of
the angle-lever 3 comes in contact with the
stop 14. The worm-gear 5 travels slowly
in the direction indicated by the arrow, and
hence begins to return the armature 2, lever
3, and switch-arm 10 to their normal posi-
tions shown in the drawing as soon as the
relay magnet 1 is deénergized. This slow
and regular return movement of these parts
will be variable in extent, and the length
of the movement will depend wupon the
length of the time-constant of the inter-
ruption of the signals received. Tf the break
in the circuit is-the vibratory interruption
which separates successive electrical vibra-
tions, the parts 2, 3 and 10 will have only
a partial stroke, and the switch-arm 10 will
remain in engagement with the contact 11.
If, however, the interruption is of longer
duration, for example the interruption fol-
lowing a dot or a dash of the Morse or
other telegraphic code, the parts 2, 3 and 10
will move a greater distance correspondmd
to the gre eater length of the time-constant
of such break as compared with the time-
constant of the vibratory interruption.
Usually on the reception of a break follow-
ing a dot or a dash the worm-gear 5 will
carry the parts 2, 3 and 10 with it until the
longer arm of the lever 3 is in contact with
the stop 14, by which time the contact-arm
10 will have moved away from the contact
11 and will have broken the local circuit.
The devices which control the operation
of the relay magnet 1 are or may be substan-
tially the same as those ordinarily embodied
in wireless telegraph systems. 15 and 16
represent .the usual antennee at the trans-

8

mitting and receiving stations respectively.
At the tmnsmlttlnfr station there will be
provided suitable means for producing and
transmitting in the form of signals artifi-
cially formed electrical disturbances, im-
pulses or vibrations, the devices shown be-
ing a transmitting key, 17, connected in cir-
cuit with a source of eneloy or battery, 18,
and with an induction-coil, having the
usual vibratory circuit- 1na1\e1 and-breaker7
20, a condenser, 21, and the usual spark-
gap between the spheres 22. At the receiv-
ing’ station there 1s employed a device re-
gponsive to electrical disturbances, impulses
or vibrations transmitted through a natural
medium, the device shown being the usual
coherer, 28, connected with the antenna 16
and with Uround and controlling a local
circuit 1ncludm0“ a source of energy, usually
a single cell, said circuit also having therein
a relay magnet, 25, which governs one or
more other local circuits. The relay mag-
net 25 operates a switch, 26, governing an
electric circuit containing a source of
energy or battery 27, superior in strength to
the source of energy 24, and two contlolhno
devices are illustrated in the circuit of this
battery 27. One of these devices is the
usual deccherer or tapper, 28, and the other
ig the relay magnet 1 her embufore described,
said tapper and relay being connected in
parallel in circuit with the battery 27. In
all of these circuits, to wit, the circuits con-
trolled by the various sources of energy 18,
24 and 27, the signals are of the same tren—
eral character that is to say, they are
formed by unpul ies of signals of varied elec-
trical character, the variation being intro-
duced by the wbmtmy 1ntelrupt10ns sepa-
rating successive electrical vibrations.
The cireuit or circuits controlled by the
switch-arm 10 differ from the circuits con-
trolling said switch-arm in that they trans-
]'llt electrical signals corresponding to but
of different character from those traversing
the circuits w hlch include the sources of en-
ergy 18, 24 and 27. The circuit controlled
by the switch-arm 10 and the contact 11 in-
cludes a source of energy, 29, and preferably
has two or more parallel branches.” This
cireuit governs the operation of one or more
devices for propellv receiving an incoming
message, two such devices being shown here-
in, one being the ordinary sounder, 30, em-
ployed in telegraph systems. and the other
being a recording apparatus, 31, having a
vecord medivm 32, on which the messages
may be printed. The recording apparatus
31 is preferably a recording translator of
the type shown, described and claimed in the
;mtent ar anted to me August 2, 1904, No.
766,474 herelnbcfme spec1ﬁed that is to say,
it is a receiving telegraph instrument ca-
pable of trfmsiatmg the characters of a tele-
graphic.code into the.corresponding letters,

70

75

890

193

11%

143

129

138



20

30

35

40

g0

83

e 3

figures, etc., and printing such language
characters on the record medium 32. The
various contacts and translating devices at
which sparking and fusing ave hkely to oc-
cur should be protected by suitable platinum
or equivalent resistances, in the well-known
manner.

In transmitting signals by wireless teleg-
raphy, or in any other manner, in a system
embodying this invention, complementary
signal elements are artificially formed, at
least one of these complementary elements
heing an electrical impulse, and these com-
plementary signal elements are then con-
verted into modified signal elements. Usu-
ally these complementary signal elements
will be an electrical impulce or vibration and
a break or interruption of the impulse, al-
though it is not essential that such comple-
mentary elements be of this character.
When an impulse is succeeded by a break
the signal elements so transmitted are, in the
svstem here described, both modified, the
electrical elements of each signal being pro-
longed and the interruption corr espondlnfﬂy
51101 tened. the prolongation in this case cov-
eving a sufficient period of time to eliminate
the breal or interruption entirely and cause
a dot, dash or other signal transmitted as a
series of electrical impulses and breaks to be
received as a single continuous electrical im-
pulse. Moreover. each electrical signal ele-
ment transmitied is converted by the re-
ceiver into an electrical element of a dif-
ferent form, as well as of a different length,
from that transmitted, this being due to the
relaving of the gignals. When electrically-
interrupted vibrations in the form of sig-
nalg ave transmitted through space or other
natural modm,n and 1ehved and made con-
tinuous in the manner described herein, cur-
rent in the cirenit containing the source of
energy 29 is capable of operating a sounder
30 and the translating recorder 31 in ex: actly
the same manner that these devices are op-
erated in ordinary line wire telegraph sys-
tems and as described in my said patent of
Aungust 2, 1904, Tt will be seen that in the
svstem of wireless telegraphy here illus-

trated messages may be transmitted by the
ordinm'y telegrapher’s transmitting lkey
through a natural medium, and converted or
translated by the relay into continuous elec-
trical signals of the ordinary telegraphic
code; and that a second conversion or trans-
lation will then be effected from the ordi-
nary continuous telegraphic code characters
into letters, figures, ete., of language.

The present application is a division of an
application filed by me November 5, 1912,
Serial No. 729,549, which application is a
division of my ormmql application, Seral
No. 219,541, filed Au(fuqt 4, 1904,

What T claim is:

1. In a relay, the combination of an arma-

1,189,314

ture, electromagnetic means for operating
gaid armature, an energizing circuit there-
for, a switch controlled by said armature,
and means for maintaining the switch closed
a predetermined length of time after the
energizing cireuit is opened said means in-
cluding mechanism independent of the
armature operating means for imparting a
relatively “slow return movement to said
switch.

2. In a rvelay, the combination of an arma-
ture, electromagnetic means for operating
said armature, an energizing circuit therefor,
a switch controlled by said armature, and
means for maintaining the switch closed a
predetermined length of time after the ener-
gizing circuit is opwed said means inelud-
ing mechanism constantly tending to impart
to said switch a return stroke relatively slow
as compared with the working stroke
thereof.

3. In a relay, the combination of an arma-
ture, electromagnetic means for operating
gald armature, an energizing circuit there-
for, a switch controlled by said armature,
and means for maintaining the switch closed
a predetermined length of time after the
energizing circuit is opened, said means in-
cluding continuously moving mechanism
constantly tending to impart a return stroke
to said switch.

4. In a relay, the combination of an arma-
ture, electremagnetic means for operating
said armature, an energizing circuit there-

for, a switeh controlled by said armature, i

and means for maintaining the switch closed
a predetermined length of time after the
energizing cireuit is opened, said means in-
cluding continuounsly moving mechanism

constantly tending to impart a return stroke 3

to said switch relatively slow as compared
with the working stroke thereof.

5. In a relay, the combination of an aria-
ture, electromagnetic means for operating
sald armature, an energizing circult there-
for, a switch controlled by said armature,
and means for maintaining the switch closed
a predetermined length of time after the
energizing civeuit is opened, said means in-
cluding mechanism continuously operating
at a uniform rate of speed for imparting a
relatively slow return stroke to said switch.

6. In a velay, the combination of an arma-
ture, electromagnetic means for operating
said armature, an energizing circuit there-
for, a switch conilolled by sald armature,
and means for maintaining the switch closed
a predetermined length of time after the
energizing circuit is opened, said means in-
cluding a constant speed rotary motor for
imparting a return stroke to said switch.

7. In a relay, the combination of an arma-
ture, electromagnetic means for operating
said armature, an energizing circuit there-
for, a switch controlled by said armature,
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and means for maintaining the switch closed
a predetermined length of time after the
energizing circuit is opened, said means in-
cluding a constant speed rotary motor, and
a friction coupling between the motor and
switch for imparting a return stroke to said
switch.

8. In a relay responsive to rapidly in-
terrupted electrical vibrations, the combina-
tion of an armature, electromagnetic means
for operatin% said armature, an energizing
circuit therefor, a switch controlled by said
armature, and means for imparting a partial
or a complete return stroke to said switch
according as the interruption of the ener-
gizing circuit is vibratory or of longer dura-
tion.

s

9. In a relay responsive to rapidly inter-
rupted electrical vibrations, the combina-

tion of an armature, electromagnetic means 20

for operating said armature, an energizing
circuit therefor, a switch controlled by said
armature, a constantly operating rotary
moter for imparting a return stroke to said

armature, and a friction coupling between 25

said motor and said armature.

Signed at New Haven in the county of
New Haven and State of Connecticut this
28th day of February A. D. 1914.

CHARLES R. UNDERHILL.

‘Witnesses:
Brssie E. Howarp,
Acgxes V. MaNNING.

Copies of this patent may be obtained for five cents eaéh, by addressing the “Commissioner of Patents,
Washington, D. C.”



