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I0 all whom, it may concern. 
Be it known that I. ROBERTO LANDELL nu 

MOURA, acitizen of the Republic of Brazil, and 
a resident of the city of New York, (borough 
of Man hattan,) in the county and State of New 
York, have invented a new and Improved 
Wireless Telegraph, of which the following is 
a full, clear, and exact description. 
My invention relates to a wireless-telegraph 

system employing common electric waves, and 
contemplates the use of such waves, either di 
rectly transmitted-that is, non—re?ected-——or 
reflected and of short lengths, in connection 
with certain apparatus and devices for gener 
ating and responding to the same to send and 
receive graphic and harmonic or phonetic sig 
nals through space or, it may be, through fogs 
or through water. . 

The present application is a division of my 
former application, tiled October 4, 1901, Se 
rial No. 77,576, for an improvement in wire 
less telephones and telegraphs. 
According to my invention a local circuit is 

. provided which may be either constantly or 
25 intermittently closed and in which is connect 

ed a device capable of giving a continuous or 
. an intermittent sound. This sound-produc 

35 

ing device is energized by a local battery, and 
its action is modi?ed in intensity in accord 
ance with the intermittent electric impulses 
from the sending-station, which act upon a va 
riablejresistance device, (which may be a co 
herer. ) For continuous'sounds the variable 
resistance device does not act speci?cally as a 
coherer, but more properly as a very sensi 
tive granular microphone whose resistance is 
controlled by the impulses from the sending— 
station, these changes in resistance effecting 
the intensity in the sound by affecting the lo 
cal current-supply to the sound-producing de~ 
vice. 
Although I thus specify and. shall describe 

the use of a local circuit, however I wish to 
say that there are other means by which my 
invention may be practiced. The underlying 
principle is simply that of modifying the re 
sistance of the local microphone, and the func 
tions of the receiver may be exercised by any 
radio-detector of the Branly type provided 

I 
g 
with a controllable electrode. Furthermore, 
although I. speak of re?ected impulses and 
short-length waves, these are not essential, al 
though I use them in some cases and at rela 
tively short distances in order to obtain im 
proved efl’ects. The same holds with regard 
to certain light or other active rays used in 
connection with re?ected waves. ' 
My invention is illustrated in the accom 

panying drawings, in which the same rofer~ 
ence characters indicate the same parts in all 
the ?gures. 

1n‘ the drawings, Figure I is a diagram rep 
resenting the entire telegraphic apparatus 
used at one of the stations. Fig. 2 is a sec 
tion showing a part of the transmitting and 
receiving apparatus. Fig. 3 is a front eleva 
tion of the upper portion of the same, and 
Fig. ‘i: is a detail view showing my device for 
prod ucing telegraphic signs phonetically. 
The apparatus consists of a stand A, (see Fig. 

2,) a barrel B, a smaller barrel U, a sparking 
device D, receivers E, and a sparking device 
F. (See Fig. 1.) The frame 1 (see Fig. 2) 
of the stand A is mounted upon vertically 
disposed concentric tubes 2, the outer of which 
is movable and is connected with a rack and 
pinion 3, actuated by a handle 4, whereby the 
barrel B may be raised or lowered at will. 
The barrel B consists of two cubical or cylin 
drical boxes 5, telescopically adjustable one 
in the other, upon one of which boxes are 
mounted a telescope 6, a spirit-level 6“, and a 
compass 7“ for the purpose of training the 
barrel upon a distant station. The barrel is 
provided with a parabolic mirror 8 and an 
electric light 9 for use in my wireless tele 
phone, which is fully described in my other 
application. 
A grating 10, made of metal covered with 

lampblack, is provided in the front end of the 
barrel for the purpose of rendering the rays of 
lightfrom the mirror 8 parallel. The smaller 
barrel C is mounted upon the supports 11 and 
is disposed centrally of the larger barrel. 
The smaller barrel consists of an intermediate 
jacket of an insulating material 12, in which 
is mounted a metallic cylinder 13, provided 
witha hemispherical end in which is disposed a 
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concave mirror 14.‘, made, preferably, of metal. 
inside of ‘this barrel is an insulated support 
15, and upon this support is mounted a crow n 
shaped bunch of wires 16 18, having one ex 
tremity contracted to support a selenium cell 
21, the ends of the crown terminating in 
points or antennae 17 19, bent over radially 
and at right angles to the axis of the tube. 
The members 10 and C are fully described in 
my prior application referred to. 
A Crookes tube 20 and a hollow hermetic 

ally-sealed vacuum-cell 21 of glass, having no 
pneumatic communication with each other, 
are provided and are placed within the wires 
in such manner that the wires form cages par 
tially surrounding them. The hermetically 
sealed glass cell is of hemispherical shape and 
is used for holding a selenium plate, as de 
scribed in my other application. The selenium 
cell is shown here, because it may be used for 
telegraphing by flickerings of light in con 
nection with the lamp 20, which has an action 
on the selenium plates of the receiving and of 
the sending stations. 
The wire 23 is connected with the bunches 

of wires 16 and 18 and is also connected with 
441 alone for sending and with Z16 alone for re 

The switch 38 is open in sending, 
but closed in receiving. The wires 416 and 25 
and the members 55, 58, 56, and 60 are pro 
vided with suitable resistance. Electrical con 
nections 24 25 are provided for the Crookes 
tube in the usual manner. The Crookes tube 
is excited in the usual manner by means of a 
sparking apparatus D, which consists of a bat 
tery 30, aRuhmkorff coil 31, connected thereto 
and controlled by a switch 32, a condenser 33, 
and a pair of polished knobs 34, and a ground 
wire 35, provided with a switch 36, is used for 
throwing the polished knobs as exciter out of 
use when desired and of grounding the wires 
as a protection against lightning or against 
accidents. The wire 22 is connected with the 
wire 37, which is provided with a grounding 
switch 38, which must be closed in receiving, 
as stated. The switch 32 may sometimes be 
substituted for the key 41—that is, when the 
secondary connections of coils 43 and 31 co 
aet to augment the potential difference be 
tween the ends of the secondaries of coil 31. 
Then eta being out of action connects only with 
the antennae through 23, and 24C connects with 
23, 22 with 25, and at its other extremity 22 
connects only with 37. 37 connects with 38 
and this with 45 through the ground. In this 
case the switch 36 connects with 34, where the 
oscillating discharges are produced, and the 
conventional interruptions are mad-e by the 
key 32. For sending by flickerings of light I 
may use the same arrangement, the switch 36 
being in a neutral position, as also the ter 
minals Set. For receiving by ?ickerings of 
light I use the same devices described in my 
previous applications referred to. 
A signaling device proper is shown at F and 
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consists of a local battery 39, a switch 1T0, :1 
Morse key 4E1, a condenser 112,an d a ltuhmkorll' 
coil 43, provided with polished knobs M of 
the usual pattern. From one of these knobs a 
wire 4&5 leads to the ground, and another wire, 
4L6, leads to the crown of wires 16 18. This 
crown of wires may vary inde?nitely in form, 
and it is used inside of the member C only 
when working with waves of short length, and 
then only if it is desired to use the light from 
18 or C. 
The coherer is shown at 56. .lt is connect 

ed with a local battery 51, provided with a 
switch 52. the same being adapted to engage 
the contacts 53 5a. The decoherer is shown 
immediately at the left ofthe coherer and con 
sists of an electromagnet 55, provided with an 
armature 56 of the pattern generally used in 
coherer-s, said armature being adapted to tap 
the tube of the coherer 50. The decoherer is 
connected, through wire 57, with the wire 25, 
and 57 may connect with 53, 59, and 54 by 
means of the switch 52. The contact 58, 
which is adapted to engage the armature 56, 
is connected with the wire 25’. The wire 59 
is for the purpose of establishing communica 
tion between the battery 51 and the bell 66. 
A Morse recording apparatus of the usual 

pattern and provided with all of the auxiliaries 
accompanying such apparatus is shown at 61 
and is controlled by a switch 62, connected 
when closed to contact 54: of switch 52. From 
the contact 53 a wire 63 leads to the primary 
64 of an induction-coil, and from this primary 
a wire 65 leads to the sonorous receiver 66. 
This receiver is shown more particularly in 
Fig. L1. 

Binding-screws 67 are mounted upon the 
frame of the receiver, the screw at the left 
hand side being insulated, shown. A dia 
phragm 68, protected by a disk 70 of insu 
lated material, is mounted directly across the 
frame, and over it is a layer of comminuted 
carbon 69 in loose form. This carbon is en 
gaged by the carbon button 69“, upon which 
is mounted an insulating-jacket 70“. A spring 
tongue 71 normally presses the diaphragm 68 
gently against the comminuted carbon, and a 
somewhat similar spring 72 presses the button 
69“ downward. A funnel-shaped member 73 
is provided with perforations or holes 741, ar 
ranged in concentric rings. These holes or 
perforations are for the purpose of emitting 
phonetic signals. A diaphragm 75, of iron, 
is mounted across the frame, and binding 
screws 76 and 78 are connected with the mag 
net 77. 
The operation of my apparatus when used 

with short-length re?ected waves and with 
light-waves is as follows: 
The switch 36 is connected to wire 35 and 

the switch 32 is closed, as shown in Fig. 1, 
thereby exciting the Crookes tube and cans 
ing the same to emit cathode-rays in the usual 
manner. The signal~key 111 is now disposed 
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in the manner peculiar to Morse telegraphy. 
The Ruhmkor?' coil 43 causes the polished 
knobs 1111 to spark in response thereto. The 
wire 45 being grounded, as shown, the antennae 
17 19 (being then connected with 441 through 
23) are caused to throw off’ etheric waves simi 
lar to the Hertzian waves, which pass out of 
the barrel‘ toward the distant station. 
The operator by depressing the key 41 

merely causes the Ruhmkorff coil 43 to spark 
continuously while the key is depressed and 
to cease sparking while the key is raised. 
The cathode-rays made by the Crookes tube 
are of course re?ected by the mirror 14, and 
thus given a general direction of propagation, 
which follows the general direction of the axis 
of the barrel. These cathode-rays, like the 
actinic and the etheric waves, above described, 
apparently reinforce each other in their e?'ects, 
and the resultis that the telegraph is more ef 
fective when both are employed. The cathode 
rays are emitted in continuous oscillation and 
are not controlled directly by the transmitting 
key. The Hertzian waves alone are controlled 
by the key, and the cathode-rays merely facili 
tate the propagation of the Hertzian waves. 
When the sparking apparatus D is stopped, 
the telegraphic signals are not as distinct as 
when the said sparking apparatus is in action. 
The device considered as a receiving appa 

ratus will be described. 
The Hertzian waves made by depressing the 

key at the sending-station produce effects in 
the crown-wires 17 19 and in the member 10, 
which serves as a capacity connected to the 
crown-wires or antennae. 
Incoming waves cause surgings in the wires 

23 and 116, 38, 37, and 25’ to the coherer 50, 
thereby affecting‘ its resistance. The result is 
that with the apparatus in the position as in 
dicated in Fig. 1 at E, the battery 51 sends the 
current through 50, 60, 59, 57, 56, and through 
wire 58 back to the battery. The bell there 
fore rings when the coherer is excited and only 
at that time. - 

The bell having rung, the operator merely 
vmoves the switch 52 in order to receive the 
message. If he wishes to receive the message 
upon the Morse recorder, he moves the switch 
52 downward so as to engage the contact 54 
and also closes the switch 62. The current from 
the battery now passes through the Morse re 
corder and through the coherer back to bat 
tery. If, however, the operator desires to re 
ceive the message upon the phonetic receiver, 
he moves the switch 52 upward, engaging the 
con tact 53. For receiving messages by means 
of modi?cations produced in- a continuous 
sound in accordance with the intermittent im 
pulses sent out by the transmitter the contact 
58 should be pressed ?rmly against the arma 
ture 56, the switch 62 should be opened, and 
switch 52 placed on contact 53. The coherer 
being excited by the closing of the key at the 
distant station, the following circuit is estab 

lished: 51, 50, 50’, 66, 65, (:34, (i3, 57,(through from 58, to battery. The primary be 
ing thus energized excited the secondary 79 
and established a local secondary alternating 
current through the wires 80 and 81, Fig. 1. 
and the magnet 77. The magnet responds to 
the action of this current by causing the dia 
phragm 75 to vibrate violently. The vibrat 
ing diaphragm causes the column of air in the 
funnel-shaped member 73 to be alternately 
compressed and rare?ed, thereby causing the 
diaphragm 68 to vibrate and to vary the re 
sistance offered by the comminuted carbon. 
The length of the column of air should be such 
that the diaphragm 75 will cause the dia 
phragm 70 to vibrate in a predetermined space 
of time, the idea being to amplify the varia4 
tions of the battery-current ?owing. through 
the comminuted carbon. This phonetic re 
ceiver acts to some extent as a relay. It is 
clear that the mechanical action of the vibrat 
ing column of air can be made to increase and 
decrease the resistance of the comminuted 
carbon, and if this be done at the proper mo 
ments of time the ultimate e?'ect of the cur 
rent passing through the comminuted carbon 
can be increased. 
The vibration of the diaphragm 75, by caus 

ing the above-mentioned condensation and 
rarefaction of the column of air in the funnel 
shaped member 73, causes the perforations 7% 
to emit a musical note, which 1 ?nd to be some 
what similar to a ?ute-note. The general ef 
feet is about the same as if a person were 
sounding a Morse signal upon a ?ute, a short 
note representing a dot and a comparatively 
long note or variations in intensity of the 
note representing a dash. The connection of 
a relay is necessary for prolonged effects. 
Having thus described my invention, 1 claim 

as new and desire to secure by Letters Patent~ 
1. A wireless-telegraph system comprising 

means to generate two or more sets of waves 
of diiferent lengths or ditl'erent periods, means 
to direct said waves toward ‘a distant station, 
and to modify those of one or more of the sets 
in accordance with a code, together with means 
at the distant station rendered sensitive by 
some of the waves to respond to changes or 
modifications in others, to thereby reproduce 
the signal. 

2. In a wireless-telegraph system, a trans 
mitting apparatus comprising a set of Hertz 
wave antennae, a source of cathodic waves, 
and a source of actinic waves, means whereby 
the changes of a prearranged code may be im 
pressed on one or more of said sets of waves, 
and means for directing all the waves to a dis 
tant station. 7 

3. In a wireless-telegraph system, a receiver 
comprising elements sensitive to etheric waves 
due to light projection and to electrical surg 
ings or oscillatory discharges, means to com 
bine the effects of said elements, and means to 
effect alinement with a transmitting-station. 
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a. in a wireless-telegraph apparatus, a cas- i 
ing, a source of light therein, a source of “ath 
ode-rays therein, discharge - terminals for 
Hertz-wave propagation, therein, means to 
control the production of the waves and rays, 
and means to direct said casing toward a dis- 1 
tant station. ‘ 

5. A wireless telegraph, com prising a spark 
ing apparatus for producing Hertzian waves, 
means for actuating said sparking apparatus 
at will for the purpose of signaling, means 
for producing a cathode-light substantially in 
the path of said Hertzian waves, and a receiver 1 
sensitive to said Hertzian waves and located 
at a distant station. 

6. A wireless telegraph, comprising‘ a spark 
ing apparatus for transmitting etheric waves 
into space, means for actuating said sparking 
apparatus at will for the purpose o1c signal 
ing, a Crookes tube for producing cathode 
rays substantially in the path of said etheric 
waves, and a distant receiving apparatus sensi 
tive to said etheric waves. 

7. In a wireless-telegraph apparatus an ex 
ternal casing having a re?ector and a source 1 
of violet rays, the internal casing having dis 
charge-points and an element sensitive to light , 

waves, means to impress changes on the waves 
of light or those due to discharges ‘from the 
points, and connections from the sensitive 
element and the casings ‘for the conwyancc 
of incoming waves or their resulting effects 
to suitable receiving apparatus. 

8. A wireless telegraph, comprising mech 
anism for producing cathode-rays, a sparking 
apparatus for producing etheric waves sub 
stantially in the path of said cathode-rays, a 
manually—operated key for controlling said 
etheric waves, and a receiving apparatus sen 
sitive to said etheric waves. 

9. A wireless telegraph, comprisinga spark 
ing apparatus, a Crookes tube actuated there 
by, a re?ector adjacent to said Crookes tube, 
means for generating etheric waves within 
said re?ector, a telegraphic key for controlling 
the generation of said waves, and a receiving 
apparatus sensitive to said etheric waves. 

In testimonyv whereof I have signed m y name 
to this specification in the presence of two sub 
scribing witnesses. 

ROBERTO TANDEM) DE illOUllA. 
\Vitnesses: 

WALTON HARnIsoN, 
EVERARD B. MARsnALL. 
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