No. 647,007. : Patented Apr. 10, 1900,
| 6. MARCON!I. .

APPARATUS EMPLOYED IN WIRELESS TELEGRAPHY.

(Application filed June 13, 1899.) . . : .
- (No Model.) . ‘ Lo 2 Sheets—Sheet I. -

74
—C T I 1o —
\ VA e/

par—————u——1 Y »

{ Z > LA N

& 1

¥Z
WWJ&; ‘ v Im}"’

%%w | %am W&M«S& NWQM



No. 647,007, Patented Apr. 10, 1900.
G. MARCON!.

APPARATUS EMPLOYED IN WIRELESS TELEGRAPHY.
(Application filed June 13, 1899,)
(No Model.)

2 Sheets—Sheet 2,




UNITED STATES

PateNT OFFICE.

GUGLIEL.MO MARCONI, OF LONDON, ENGLAND, ASSIGNOR TO. THE WIRELESS
TELEGRAPH AND SIGNAL COMPANY, LIMITED, OF SAME PLACE.

APPARATUS EMPLOYED IN WIRELESS TELEGRAPHY.

SPECIFICATION forming part of Letters Patent No, 847,007, dated April 10, 1900.
Application filed June 13, 1859, Serlal No, 720,355, (No modol:)

o all whom it may concern:,

e it known that I, GUGLIELMO MARCONI,
electrician, a subject of the King of Italy, re-
siding at 28 Mark Lane, in the city of London,

s lingland, haveinvented certain new and use-
ful Apparatus Ercployed in Wireless Telegra-
phy, of which the following is a specification.

This invention relates to improvements in
the apparatus described in the specification

10 of Patent No. 627,650, granted to me June 27,
1899. In that specification I described con-
necting the aerial conductor to a capacity
which maybe the earth through the primary
of an induction-coil, the ends of the imper-

15 feetcontact or sensitive tube heing connected

to the ends of the secondary. In place of
winding both the primary and secondary in
single layers, as claimed in that specification,
the coils are now either made very short (not
20 much exceeding two centimeters in length)
or else are wound in sections, The number
of turns 'in the suecessive layers of the sec-
ondary (and sometimes of the primary alsc)
should diminish as the distance from the cen-

25 terincreases; but this, although preferable, is-

not essential. It is also found desirable to

connect direct to the sensitive tube or imper-

fect contact (not through the condenser) the

end of the secondary which is farthest away
-30 from the nucleus or axial line of the coil.

Figure 1 is a diagram of the arrangement
described in the former specification modified
in aceordance with the present invention, and
Figs. 2 to 6 show modified forms of the indue-

tion-coil.

InFig. 1, aisthe aerial conductor; b, alocal
battery; ¢, a condenser; ¢, a connection to
earth or other suitable capacity; j, a sensitive
tube or imperfect contact. % are choking-
coils, and r a reldy working a signaling or 40
other instrument. The diagrams of the coils
are greatly - enlarged half-longitudinal sec-
tions, but are not strictly to scale. "In place
also of showing the section of each coil or
layer of wire as a longitudinal row. of dots or 45
small circles, as it would actually appear, it
is for simplicity shown as a single continuous
longitudinal straight line. A is the end of
the primary, which is connected to the aerial
conductor a,.and E is the end connected to 50
earth or a capacity. J is the end of.the
secondary, which is directly connected to

‘the sensitive tube or imperfect contact j,

and C.is the end which is connected to it
through the condenser. G is a glass tube 55
on which the coils are wound. The wires are
preferably insulated by a singlé covering.of
silk. '

The following table gives particulars of

1 eoils which have been successfully used:
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The coils are wound in the following man-
ner: In Fig. 1, G is a glass tube, and on it is
wound the primary in two layers, there being
one hundred and sixty turns in each layer.
The ends of these two coils or layers are con-
nected in parallel one to the acrial condue-
tor and the other {oearth. On the outer coil
of the primary is wodnd the first or inner coil
of the secondary, which is continuous and
has-one hundred and fifty turns. The left-
hand end of the wire forming this layer is
then wound or coiled upon it to form the
gecond layer of the left-hand section of the
secondary, forty-five turns being given. On
this comes the third layer with forty tarns,
and the other layers with thirty-five, thirty,
twenty-five, twenty, fifteen, twelve, and five
turns, respectively, follow. After winding
the outerlayer (that with fiveturns) of the left-
hand section of the secondary the wire is led
down ard coiled.on the middle of the first or

inner layer of the secondary, so as to form the

middle section of the secondary, forty turng
being given, and then follow layers with
thirty-nine, thirty-seven, thirty-five, thirty-
three, tyenty-nine, twenty-five, twenty-one,

ﬁfteen, ten, and five turns, respectively, the
wire from the outer, layer (that with five
turns) being connected to the left-hand side
of the condenser c and the left-hand choking-
coilk. - The right-hand end of the wirs form-

ing the inner layer of the secondary is wound
on the right-hand end of that layer, forty-five

turns being given, and then follow layers
with forty, thirty- five, thirty, twenty-five,
twenty,fifteon,seventeen, and fourteen turns,
respechvely, g0 forming the right-hand sec-
tion of the secondary, the wire from the outer
layer (that with fourteen turns) being con-
nected directly to the left-hand end of the
sensitive tube j.

In Fig. 2, G is a glass tube, and on it is
wound the primary in two layers, there being
one hundred and sixty turns in cach 1ayer
The ends of these two coils or layersare con-
nected in parallel one to the aerial condue-
tor and the other to earth. On the outer coil
of the primary is wound the first or inner coil
of the secondary, which is in three sections,
the middle one having eighty turns. The
other layers of the secondary are in four sec-
tions, the two middle enes being formed by
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‘winding the two ends of the wire forming the-

middle of the inner layer upon that layer,
thirty-five turns heing given in each case, and
upon the second layers so formed follow
layers with thirty, twenty-seven, twenty-
three, twenty, fifteen, tén, and five turas,
respectively.  After winding the outerlayers
of the two middle sections (those with five
turns) the ends of the wire are led down and
coiled on the ends of the primary forming the
inner layers of the two outer sections of the
secondary, forty turns being taken in each
case. On each of these inner layers follow
in each case layers of thirty-five, thirly,
twenty-sever, twenty-three, twenty, fifteen,
ten, and five turns, respectively, the wire
from the outer layer {that with five turns) of
the left-hand section being connected to the
left-hand side of the condenser ¢, and the left-

hand choking-coil & and the wire from the

outer layer (that with five turns) of the right-
hand section being connected directly to the
left-hand end of the sensitive tube j.

In Fig. 8, G i3 a glass tube, and on' it is
wound the primary in two layers, there being
one hundred and sixty turns in each layer,
The ends of these two coils or layers are con-
nected in parallel one to the aerial conductor
and the other to earth. On the outer coil of
the primary is wound the first or inner coil
of the secondary, which. is continnous and
has one hundred and fifty-three turus. The
other layers of the secondary are in two sec-
tions, the second layers being formed by
winding the ends of the wire forming the in-
ner layer upon that layer, sixty turns being
givenin fhe left-hand section and sixty-three
in the right-hand section. These layers are
followed by layers of fifty, forty, thirty-five,
thirty - three, thirty, twenty-seven, twenty-
four, twenty-three, seventeen, fifteen, ten,
six, and two turns. each in the case of the
left-hand section and by layers of fifty, forty,
thirty-five, thirty-three, thirty, twenty-seven,
twenty-four, twenty-two, eighteen, fifteen,
ten, six, and two turus each in the case of
the right-hand section, the wire from the
outer layer (that with two turns) of the left-
hand section being connected to the left-hand
side of the condenser ¢ and the left-hand
choking-coil & and the wire from the outer
layer (that with two turns) of the right-hand
section being connected directly to the left-
hand end of the sensitive tube j.

In Iig. 4, G is a glass tube, and on it is

- wound the primary in:two layors, there being

one hundred and ten turns in each layer.
The ends of these two coils or layere are con-

. nected in parallel oné to the aerial conductor
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and the other te earth, On the outer coil of
the primary is wound the fixst or inner coil
of the secondary, which is.-continuous and
has one hundyed turns. In this case the sec-
onddary is in & single-section, and the second
and succeeding layers hav eighty, seventy-
five, sixty. fifty, forty-five, forty, twenty-

cight, twenty, fifteen, ten, and five turns, re- -

-of the sensive tube j.

‘hand eud of the inner layer.

spectively, the wire from the inner layer

{that with one hundred turns) being connect--

ed to the left-hand side of the condenser ¢
and the left-hand choking-coil & and the wire
from the outer layer (that with five turns)
being connected directly to the left-hand ena
In this ease the slope
at theleft-handside of the coil is madesteeper
than on the right-hand side. - »

In Fig. 5 the primary is wound on the glass
tube G in four layers, the inner layer having
eighty turns. Theright hand end of the wire
forming the inner layer is wound on that
layer, forming the second layer, which hasg
seventy-eight turns. The left-hand end of

“the wire forming the inner layer is wouud on

the second layer, forming the third layer,
which has seventy-six turns. The right-hand
end of the wire forming the third layer is

-wound on thatlayer, forming the fourthlayer,

which has seventy-two turns. The left-hand
ends of the wires forming the inner and third

| layers. are connected to the aerial conductor,

and the left-hand ends of the wires forming
the second and fourth layers are counnected
to earth. The secondary is wound on the
outer or fourth layer of the primary and con-
sists of sixteen layers having sixty, fifty-four,
forty-six, forty-twa, forty, thirty-six, thirty-
two, twenty-nine, twenty-six, twenty-three,
twenty, eighteen, fourteen, twelve, nine, and
seven turns, respectively, the end of the
wire from the inner layer (that with- sixty
turns) being connected to the left-hand side
of the condenser ¢ and the left-hand choking-
coil & and the ond of the wire from the outer
layer sthat with seven turng) being connected
direetly to the left-hand end of the sensitive
tube j.

In Fig. 6 the primary consists of a single
layer formed of two wires, each having one

hundred and sixty turns around the tube G,
-their right-hand ends being connected to the

aerial conductor and their left-hand ends to
earth.. The secondary has three layers, the
inner one having three hundred and ten
turns and the second and third forty-five
turns each, these being wound on the right-
The left-hand
end of the inner layer is connected to the
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left-hand side of the condenser ¢ and the

‘left-hand choking-coil I, the end of the outer

layer being connected directly to the left-
hand end of the sensitive tube j..

The method in which the sections of the
coil -are connected is found to be important.

Subject-matter herein disclosed, but not
specifically herein claimed, is included in
divisional applications filed by me December
26, 1899, and respectively serially numbered
741,613 and 741,614

I elaim— '

1. In a receiver for electrical oscillations,
the combination of an imperfect electrical

contact, a local circuit through it, an indue-

tion-coil, the secondary of which consists of
several layers, the number of turns in the
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outer layers being less than in those next the
primary, a capaeity connected to one end of
the primary, a conductor connected io the
other end, and connections between the ends
of the imperfect contact and the ends of the
secondary.

2. In & receiver for electrical oscillations,
the combination of an' imperfect electrical

contact, a loeal circuit through it, an indue-.

tion-coil, the secondary of which consists of
soveral layers, the number of turns in the
outer layers being less than in those next the
primary, a capacity connected to one end of
the primary, a cornductor connected to the
other end, connections between the ends of
the imperfect contact and the ends of the
secondary, and a condenser in cne of the
latter connections.

3. In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a local circuit through it, an indue-
tion-coil, the secondary of which is wound in

sections each consisting of sevoral layers, |

the number of turns in the outer layers being
lessthan in those next the primary, a capac-
ity connected to one end of the primary, a
conductor connected to the other end, and
connections.between the ends of the imper-
fect contact and.the ends of the secondary.
‘4, In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a local circuit through it, an indue-
tion-coil, the secondary of which is wound in
sections each consisting of several layers,
the number of turns in the outer layers being
lesa than in those next the primary, a capac-
ity connected to one end of the primary, a
conductor connected to the other end, con-
nections betweer the ends of the imperfect
contact and the ends of the secondary, and a
condenser in one of the lattér connections:
5. In a receiver for electrical oscillations,
the combination of an imperfeet electrical

contact, & local eireunit through it; an induce-

tion-coil, the secondary of which is wound in
sections each consisting of several layers, &

capacity connected Lo one end of the primary,.

8 conductor connected to the other end, and
connections hetween the ends of theimperfect
contact and the ends of the secondary.

6. In a receiver for electrical oscillations,
the combination of anm imperfect electrical
contact, a loeal circuit through if, an induc-
tion-coil, the secondary of which is wound in
sections each consisting of several layers, a
capacity connected to one end of the primary,
a conductor connected to the other end, con-
nections between the ends of the imperfect
contact and the ends of the secondary, and
& condenser in one of the latter connections.

7. In a receiver for electrical oscillations,
the combination of an imperfect electrical

" contact, a local circuit threugh it, an indue-

65

tion-coil, the secondary of which is wound in
sections each consisting of several layers, the
ends of the secondary leading from the ounter

layers of two of the sections, a capacity con-
nected to one end of the primary, a conductor
connected to the other end, and connections
between the endsof the imperfect contactand
the ends of the secondary.

8. In a receiver for electrical oscillations,
the combination of-an imperfect electrical
contact, a local circuit through it, an indue-
tion-eoil, the secondary of which is wound in
sections each consisting of several layers, the
ends of the secondary leading from the outer
layers of two of the sections, a capacity con-
nected to one end of the primary, a conductor
connected {o the other end, connections be-
tween the ends of the imperfect contact and
the ends of the secondary, and a condenser
in oue of the latter connections.

9. In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a loeal circuit through it, an indue-
tion-coil, the secondary of which is wound in
sections each consisting of several layers, the
number of turns in the outer layers being less
than in those next the primary, the ends of
the secondary leading from the outer layers
of two of the sections, a capacity connected
to one end of the primary, a c¢ondgctor con-
nected to the other end, and connections be-
tween the ends of the imperfect contact an
the ends of the secondary. ~ . '

10. In a receiver for electrical oscillations,
the combination of an impeifect electrical
contact, a local circuit through it, an indune-
tion-coil, the secondary of which is woeund in
sections each consisting of severallayers, the
number of turnsinthe outerlayers being less

"than in those next the primary, the ends of

the secondary leading from the outer layers
of two of the sections, a capacity connected
to one end of the primary, a conductor con-
nected to the ather end, connections between

‘the ends of the imperfect contact aud the

ends of the secondary,and a condenser in
one of the latter connections.

- 11.. In & receiver for eleotrical oscillations,
the combination of an imperfect electrical
contact, alocal circuit through it, an indue-
tion-coil, the secondary of which consists of

"several layers, the ‘number of turns in the

outer layers being less than in those next the

.primary and wound unsymmetrically with a

lump at one end, & capacity connected toone
end of the primary, o conductor conneected
to the other end, and connections between
the ends of the imperfect contact and the
ends of the secondary. _ )

12. In a receiver for electrical oscillations,
the combination of an imperfect electrical
countact, a loeal circuit through it, an indue-

tion-coil, the secondary of which cunsists of.

several layers, the number of turns ia the
outer layers being less than in those next the
primary and wound unsymmetrically with a
lump at one end, a capacity connected toone
end of the primary, a conductor connected
to the other end, connections betwesn the
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ends of the imperfect contact and the ends

-0f the secondary, and a condenser in one of

the lattér connections.

13. In a receiver forelectrical oscillations,

the combination of an imperfect electrical
contact, a loeal circait through it, an induec-
tion-coil, the primary of which consists of
two wires connected in parallel wound in
four layers the first and. second layers being
formed of one wire and the third and fourth
of the other, the secondary of which consists
of several layers, the nuwmber of turns in the
outer layers being less than in those next the
primary, & capacity connected to one end of
the primary, a conductor connectsd to the
other end, and connections between the ends
of the imperfect contact and the ends of the
secondary.

14, In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a local circnit through it, an indue-

tion-coil, the primary of which consists of

two wires conneected in parallel wouud in
four Iayers the first and second layers being
formed of one wire and the third and fourti.
of the other, the secondary of which consists
of several layers, the number of turns in the
outer layers beingless than in those next the
primary, a capacity connected to one end of
the primary, a conductor connected to the
other end, eonnections between the ends.of
the imperfect contact and the ends of the
secondary, and a condenser in one of the lat-
ter connections. : .

15. In a receiver for electrical oseillations,
the combination of an imperfect electrical
contact, a local circuit through it,; an induc-
tion-coil, the primary of which consists of two
wires connected in parallel wound infour lay-
ers the first and second layers being. formed
of one wire and the third and fourth of the

¢ other, the secondary of which consists of sev-

45

50

eral layers, the number of turns in the outer
layers being less than in those next the pri-
mary and wound unsymmetrically with a
lump atone end, a capacity connectaed to one
end of the primary, a conductor connected to

‘the other end, and connections between the

ends of the imperfect contact and the ends of
the secondary.

16. In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a local circtiit throngh if, an indue-

)

tion-coil, the primary of which consists of two

wires connected in parallel wound in four lay-
ers the first and second layers being formed
of one wire and the third and fourth of the
other, the secondary of which consists of sev-
eral layers, the number of turns in the outer
layers being less than in those nex} the pri-
mary and wound unsymmetrically with a
lump at one end, & capacity connected to one.
end of the primary, a conductor connected to
the other end, connections between the ends
of the imperfeet contact and the ends of the
secondary, and a condenser in one of the lat-
ter connections. _ . ;

17. In a receiver forelectrical oscillations,
the combination of an imperfect electrical
contact, a local cireuit throngh it, an indue-
tion-coil, the primary of which consists of
wires connected in parallel and wound in lay-
ers, the number of turns in the onter layers
being less than in the inuer layers, a capacity
connected to one end of the primary, a con-
ductor connected to the other end, and con-
nections between the ends of the imperfeet
contact and the ends of the secondary.

18. In a receiver for electrical oscillations,
the combination of an imperfect electrical
contact, a local eircuit through it, an indue-
tion-coil, the primary of which consists of
wires connected in parallel, a capacity con-
nected to one end of the primary, a condue-
tor econnected to the other end, and the sec-
ondary of which consists of several layers,
the number of turns in the outer layers being
less than in those next the primary,and con-
nections which connect in eireuit the imper-
fect contact and the secondary.

19. In a receiver for electrical oscillations,

the combination of an imperfect electrical

contact, a local circuit through if, an indue-
tion-coil, the primary of which consists of
wires connected in parallel, a capacity con-
nected to one end of the primary, a conduc-
tor connected to the other end, the secondary
of which induction-coil is wound in sections,
each consisting of several layers, and circui
connections connecting in eircuit the imper-
fect contact and the secondary.

GUGLIELMO MARCONL

Witnesses: :
FrRANCIS G. APPLEGATE,
Josern H. G. REED,
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