~ C. R. UNDERHILL.

. | WIRELESS TELEGRAPH SYSTEM,

_ o . APPLICATION FILED AUG. 10, 1904, | | - o

929,349.’ Patented July 27, 1909,
ooy

7“ }

30

79

=
]

®

— H—
i o
=
——

P

Mz‘fzeefzfes




| UNITED STATES PATENT OFFICE.

, OVIDENCE; REODE ISLAND, ASSIGNOR TO UNDERHILL TELE- |
" GRAPH TRANSLATOR COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPORATION OF

CHARLES R. UNDERHILL, OF PR

- [

WIRELESS-TELEGRAPH SYSTEM.

Nﬁm,MQ . | __l.$peciiﬁéa.ticinf0f Letteﬁ'.ﬁfatent; - .'1“_.I"a'.‘l':eﬁt,ed'..]'ﬁly'.z'?",,'1-_909. S
R - AppHicatitn filed August 10, 1904. Serial No.220,214. o

To all whom it.m © .« .| 'this resistance being due directly tothe poor- .

. Be it know ‘that I, CearLES R. UNDERHILL, | contact made. With stich a relay it is neces-

g citizen of the United States, and a resident | sary to use high resistance instruments in- .
“of Providence, -in the county of Providence the local.circuit controlled by such relay and

- 1"

: To-all whom it. may concern:

g -and ‘State of Rhode Island, have invented | to employ, a source.of energy having a cor- 60 '
" certain’ new and useful Improvements in | respondingly high potential “in- order . to ..
- Warelegs-Telegraph Systems, of which the | transmit. the necessary power to operate the

following 1s a specification. = = - 1'"devices or instruments 1n such local circuit.

~* This invention relates to a wireless tele-. The high' resistance instruments which are =
10 graph system, and especially to a receiving ordinarily connected 1n suich local circult are 65
" apparatus therefor of the type in which a an.electromagnetic decohering device or tap-
relay controlled by a coherer or similar de- | per and a sounder or recording instrument.
vice responsive to electrical impulses, dis- | The windings of the electromagnets of these
“turbances or vibrations transmitted through | devices are of high resistance and the con-

15 a natural medium, 18 employed for govern- | tact points thereoi must be protected by 70
‘ing a local circuit or circuits in-which is in- | shunts of very high resistance, as the shunt -
‘cluded the principal remaining electrical ele- | resistance for ‘protecting such contacts must
ment or elements of the receiving apparatus. bear a certain relation to the resistance of

- The principal object of this invention 1s to the electromagnet winding 1n. the circuit of. .

920 prov’ide- o wireless receiving apparatus 1n the contacts to be protected. Not only are 75,

" aghich all the devices controlled by a high- | these ‘Thigh resistances necessary when the
resistance relay or equivalent device ‘nfiu- | local circuit has high resistance contacts and .
enced by electrical impulses, disturbances or | includes directly- the decohering device and
vibrations transmitted through space may be other electrical apparatus, but it 1s also neces-
"95 of simpler and cheaper construction, less sen- | sary fo employ a source of energy of rela- 80
~ sitive and more efficient, than the correspond- | tively high voltage in order-to operate such
‘ing electrical devices heretofore used for the | electrical devices successfully. As the resist-
“purpose. R " .| ance of sucha circult 1s high and the volig_a%e |

7 Tt is 'well kmown that in wireless telegraph | of the current flowing therein is also hign,

30 ‘receiving apparatus the current which passes | the tendency of the current to jump across 85

~ throughr the coherer, or other similar device | at the contacts and cause sparking 1is con-

- ‘responsive to impulses transmitted through siderable, and this tendency 1ncreases as the

‘space, and through the local circuit con- | resistance of the circuit and of the shunt

- trolled immediately thereby, should be of around the contact ncreases. If this shunt

85 extremely low amperage in order to facili- resistance be decreased 1t will be much more 90

" tate decohering, by mechanical or other | difficult to keep the instruments in the local

means. This current. should also be of low | circuit properly adjusted, and in this man-

potential in order to prevent the passage of | ner their sensitiveness 1s also increased. 1
current through the coherer when no signal | have found that all of'these'_'-dlfﬁcglt- es and.

40 is being sent, and for the further purpose of | disadvantages which are inherent in a wire- 38 -

 preventing sparking between the -particles | less receiving. apparatus having high resist-
constituting the circuit-making-and-breaking | ance contacts and windings may be over-
" olement of the coherer or similar responsive | cOme and obviated by employing a second
device. For the purpose of properly reduc- local circuit governed by that local circult
45 ing the voltage and amperage of the current | which ordinarily includes the decohering de- 100
~ flowing through the coherer it is customary | vice and sounder or recorder but which in
‘to employ in the local circuit of the coherer | Iny system .includes only means for making
a source of energy in the form of a single | firin contacts at low resistance cqgtact-_pomts
- cell of battery and to connect in this -circuit | of the second local circuit, which' in this sys- .
50 an exceedingly sensitive relay having a very | tem controls the decohering device, etc., and. 105
* high resistance made by a fine wire winding. | makes it possible to use low resistance wind--  °
" The local contact points of s sensitive re- | ings theremn. .. .
Jay, even when the cireuit is closed, make a | The drawing accompanylng this specifica-
poor contact, and {herefore oppose.a consid- tion and forming part-of the present apph- -

55 erable resistance to the passage of current, cation 1s 2 diagrammatic view: of a wireless 110




N telegraph systeln embodymg mv nresent 1m-

~ 'provements,

'~ In this drawing 1 and 2 represent the | 1t will be seen that the only function of the
usual antennee at the transmitting and. re-

- ting station for
trical impulses,

10

~ usual v1bratory circuit-maker-and-breaker 6,

90 condensér 7, and the usual spark- gap be-

_ceiving stations respectively.

apparatus may. be employed at the transmit-
groduclng artificially elec-

ural medium and for forming these im-
pulses, disturbances or vibrations into defi-

‘nite signals or code characters. —
- “The apparatus shown at the transmlttlng

station does not differ essentially from that
s ordinarily employed, the devices shown in-

cluding a transmitting key 3 conneoted in

¢ircuit with a source of” energy or bettery-'

4 and with an induction-coil 5 having the

- tween the epheres 8.

25

At the receiving station there is employed |
a device responsive to such electrical 1m-

pulses, disturbances or vibrations as are ca-

pable of being transmitted through a natural
.medium, the device shown being the usual

~ coherer 9 connected with the antenna 2 and

“with ground and controlling a Jlocal circuit

" including a source of energy, usually a single

cell 10.- A high resistance relay is also em-

~ployed at the receiving station and is so
- combined with the other elements of the re-

. celving apparatus as.to be responsive to the

esectrical 1mpulses, disturbances or vibra-

35

40

tions: received. This relay, which is desig-
- nated by 11, is preferably connected in the
“well-kriown manner in a local- circuit which.
includes the coherer and the battery 10. The
- winding ‘of this relay magnet . is ‘composed
of ‘fine wire in order that it may operate |
- properly in a circuit traversed by a current
- of such small amperage and low voltage as

- that supplied by the single cell 10. - This

45

60

"+ The

relay controls a local circuit, which circuit .

in this case 1s normally open and may be

closed by means of the-usual relay- swdeh 12

coacting with a contact 13.. This contact 13

-and the cooperating contact. 14 on the switch.
12 ‘are always high-resistance contacts and
usually are connected in a circuit through
‘which considerable

power must be trans-
mitted, owing to the inclusion therein of

the hwh-resmtance windings of the magnets
of the decohering and other devices, such as
‘the sounder, the recorder, ete. In this gystem,
“however, while 13 and 14 are high-resistance
' contects, practically no power is transmitted |
therethrough, because the only translating
" device in circuit with these contacts is some
means for closing another or second local
‘circuit governing -a decohering device, etc.
preférred means employed is a relay: |

- magnet 15. connected in circuit with the con-

65

~tacts 13 and 14 and with a source of energg

16 by sultable conductors; such as 17, 18 an

LT i s e e S P s e AR

Any suitable

isturbances or . vibrations .
capable of belng transmitted through a nat-

.

‘ment.

- -929 349

19 VVhen ‘this relay megnet 15 is the only

translating device employed in this circuit

hlgh—les:lstance relay magnet 11 will be to

clnge the circuit through the battery 16 and -
the second relay magnet 15 at the points
13 and 14. Because of this the resistance of

70

the winding of the rélay magnet 15 may be

relatively low, say about 150 ohims, and a
current of low voltage may be employed to

energize the winding of the second or low-
‘resistance. relay magnet 15.:
battery will ordinarily be sufficient at the
point 16 to operate the second relay.
function of this seécond relay is to obtaln a

- The

stronger energization of the local circuit

75

‘Two cells of

80

controlled thereby than it is possﬂ:)le tomake
at the terminals of a high-resistance local

‘circuit controlled d11'<—:sct1}ir by the relay mag-

net 11, and including the magnet windings

of the decohering devicey etc., which is the.

system ordinarily used. The second local cir-
cuit will usually be strongly energized by in-

“cluding therein only low-resistance windings

and by firmly and positively closmg the cir-

cuit thereof by a switch operate

by “the
relay magnet 15. Such a switch is indicated -

at 20 and is connected to the armature of
‘the relay magnet 15, and in this case has

“thereon two contdcts 21 and 22, one of which

controls -a -ecircuit through 2 deooherlng de-

-vice, and the other a circuit through a
-sounder, a recorder, or other translating de-
vice.
cobperate may be of ‘the type indicated at

The contecte with .which 21 and 22

23 and 24, sald contacts being in the form
of sprmg-tongues one of which is connected

95

100

by a conductor 25 to a decoherlng device 26 -

end the other by a conductor 27 with a trans-
lating device 28 which may be a sounder,

| recorder or other similar-electrical instru-
The devices 26 and 28 are in this

system connected in parallel branches of the
same circuit, a common source of energy
therefor belng shown at 29. This source of
energy may contain only one or two cells

-of battery, and.all of the devices included in
the circult therewith are of low resistance,

the ‘magnet windings of the devices 26 and

‘28 being coarse wires and the conductors 25

and 27 and also the conductors 30, 31 and 32,

'--whmh complete the two branches throuﬂ'h

105

116

115

the - source of energy 29, being conductors .

of large cross section as compa,red with those
In the circuit of the magnet Wlndlng 11 of

‘the first relay. ,
Since a good contact for the second looal

circuit is assured by’ the use of the second
relay and by the eliminatioh from the circuit

l

.of its magnet winding 15. of all unnecessary
resistances, it will be obvious that not only
‘will 1t be poselble to use low resistance wind-

ings for the decohering device, etc., and
thereby assure a stron
tlon of each of these devices, but thet only

L T

120

123

and posﬂ:we opera- -

130



“low resistances will therefore _
in the first local circuit containing the relay
- magnet 15 and 1n the second

920,349

low-resistance shunts will be needed across
the local contacts of the
the terminals of all the
the second local circuit. Low voltages and
prevail both

local cireuit

- governed thereby, and sparking at. the local

10

‘of cheaper construction

contacts will be reduced to a4 minimum.
employed may be
and will be much |

‘Moreover, the apparatus

less sensitive than the devices heretofore used

- for the purpose, and the windings of the

20

owing to the greater e CY O
size wires employed,. which makes the ratio
uctor to insulator greater than in

of

- electromagnets will be far more efficient than

those employed in a &

CO11.

the case of high-resistance windings.
- What I claimis: - o
1. In a system of wireless telegraphy, the

- -combination with an electrical receiving de-
- 'vice responsive to electrical impulses-or dis-

25

30

~resistance winding. - .
- 2. In a system of wireless telegraphy, the
~ combination with an electrical receiving de--
“vice responsive to . _
“turbances transinitted through a natural me-
- dium, of a relay also controlled by said im-
0 .

35

second loeal circuit.

! 1

resistance circuit - controlling . contacts and

one -or more translating devices with low-

electrical impulses or dis-

pulses or disturbances, a local circuit con-

~trolled by said_ relay and embodying a low-

45

resistance circuit-controlling winding, and a
second’ local cireuit

only,

the operation of said electrical receiving de-

50

- dium, of a relay also contro

55

combination with an electrical receiving de-

-

“vice responsive to electrical impulses or dis-
turbances transmitted throu

rh,a natural me-

-

pulses or disturhances,

“local-circuit and comprising receiving means

‘. 6;‘

only, said receiving means-including one or
more controlling devices and all the elements
- of said circuit being of relatively low re-
sistance as compared with the resistance of
sard relay. - ' ‘

4. In a system o1
combination with a

second relay and at
magnet windings in

;%h;rbsistance cireiit,
iclency of the large

| cal 11t controlled - by said first
local circuit and COmMPrisIng recelving means:
~only, said" receiving means including low-

| controlled ‘by said first

_ local circuit and comprising recelving means
sald receiving means including means
~ with low resistance winding for governing

3. Ina syé;t'éni'-' of _ ereless rtéle'grq,p}ly_,‘ the

ﬁife_l‘eS’s telegraphy, _. rﬁhé;"_ |
coherer responsive to.

#:

'Bl;ectff'fica}l; | im’pulgses'i Qi' - distﬂrba-n,cés__ jt_r'ans— -
mitted through a natural medium, of a relay

a

=
[

“also controlled by said impulses or disturb- -

~turbances transmitted through a natural me- |
~dium, of a relay also controlled by said im-
.- pulses or disturbances, a local circuit con-
-trolled by said relay and embodying a low--

- 'resistance ciréuit.-_’cdﬁtr()lling"Winding, and a

]

itrolled by said im- |
S a local ecircuit con-
trolled by said relay and embodying a low-
- resistance circult-controlling winding, and a

second local circuit controlled by said "first

combination

ances, a local circuit controlled by said relay
and embodying a low-resistance circuit-con-
' a second local circuit
local circuit and com-
| prising recelving means only, said recelving -
means including one or more translating de- .. -
SRR £
9. In a system .of wireless telegraphy, the -
10114 with. a- coherer responsive to
| electrical impulses: or. disturbances trans-
of a relay

trolling winding, and
controlled by said first

mitted through a natural medium,

also_controlled. by said impulses or disturb-
~ances, a local circuit controlled by said relay

and embodying a low-resistance ‘circuit-con-

e

8{}

trolling winding, and a second local cireuit -

| controlled by said first-local cireuit and com-
| prising recelving means only, sald receiving
t means including: a decohering tapper with-
winding codperating with said .

low resistance
-coherer. ' -

pulses or disturbances, a local circuit con-

trolled by said relay and embodying a low-

resistance circuit-controlling winding, and a

6. In a system of wireless telegraphy, the

- combination: with an electrical receiving de-
| Vice responsive to electrical impulses or. dis-
“turbances transmitted through a natural me- -
dium, of a relay also, controlled by said im-

85
99

95

second. local circuit controlled by said first -

local circuit and comprising receiving means

only, said receiving means including a .de-

‘cohering tapper coGperative with ‘said co- 1
‘herer and all the elements of said circuit be-
compared

ing of relatively low resistance as
with the resistance of said relay.
7. In

n a system.of wireless telegraphy, the
“combination with an electrical receiving de-
vice responsive to electrical impulses or dis- -

100

105

turbances transmitted through a natural me- .

dium, of a relay also controlled by said im--

pulses or disturbances, a local cireuit con-
trolled by said relay and embodying a low-

110

resistance circuit-controlling winding, and a ~

pared with the resistance of said relay.

‘second local circuit controlled by said first
| local circuit and comprising receiving means
- only, said receiving means including a re-
corder and all the elements of said Arcuit
being of relatively low resistance as com-

115

8. In a system of wireless telegraphy, the |

combination with a coherer :responsive to ' .
12y

electrical impulses or " disturbances trans-

mitted through a natural medium, of a relay

also controlled by sajd impulses or disturb-

“ances, a local circuit controlled by said relay
‘and embodying a

low-resistance circuit-con-
trolling winding, and a second local circuit

125

~controlled by .said first local circuit and

comprising' receiving means only, said re-

| celving means including a recorder and a.

7 ':'d.e'coherilglg‘ tapper and all the -elem.qnts of ~ |
Said:__ ci‘-rpt-lt.bemg of :elatix;ely lOW r@smta,nc'e, 180

LI BT P R



. as compared with the r651sta11ce of said re-

- trolled-by said relay and embodying a low-
10 resistance circuit-controlling winding, a sec-
«ond relay controlled by

15

20

~ also controlled by said 1mpulses or dlsturb- .'

30

| lay

9. Ina system of wireless telegra,phy, the

combination with an electrical receiving de-

‘vice responsivé to electrical impulses or dis-
turbances transmiftted thi ou%h a natural me-

dium, of a relay also conhtrolled by said im-
pulses or disfurbances, a local circuit con-

salid local circuit,
and a second local cn'cmt controlled by sald

‘secontd. .relay and comprising receiving

meaus ohly, said receiving means including
one or more translatmg devices with low
resistance winding.

- 10. Ip a system of wireless telegraphy, the
combination with a coherer responsive to |
- electrical impulses or disturbances transmit-

ted through a natural medium, of a relay

ances, a local circuit controlled by said relay

and embodymg a low-resistance circuit-con-
. trolling winding, a second relay controlled
26

by said local circuit, and a second local cir-

cuit controlled by said second relay and com- |

prising recelving means only, said receiving
means including a decohering tapper with

low resistance winding cooperatwe Wlth szud
-coherer.

11. In a S)Tste1n of wu‘eless telegx aphy, the

second relay and comprising

combmatmn w;lth an electmca,l recelving de- |

929,349

| vice responsive to electrical impulses or dis-

turbances transmitted through a natural me-
dium, of a relay also controlled by said im-
pulses or disturbances, a local circuit con-
trolled by said relay and embodying a low-

resistance circuit-controlling winding, a sec-

ond relay controlled by said local circuit,
and a second local circuit controlled by S&ld
receiving
means only, said recelving means mcludmg
a recorder.

12. In a system of wipeless telegra,phy, the
combination with-a coherer responsive to
electrical impulses or disturbances transmit-
ted through a natural medium, of a relay

| also comntrolled by said impulseg or disturb-

40

495

ances, a local cu'cult controlled by said relay

and embodymg a low-resistance circuit-con-
trolling winding, a second relay controlled
by said local circuit, and a second.local cir-
cuit centrolled by said second relay and com-
prising recelving means only, said receiving
means Including a decohering tapper with

50

low resistance winding co6verative with said -

coherer and-a recorder
Signed at New York, in the county of
New York, and State of ﬁew York, thls 8th

day of Au ust A. D. 1904.

OHARLES R. UNDERHILL
Witnesses
G, 8. Caampion,
R. (HAMPION.:
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