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The present invention relates to radio ap 
paratus, and ain is to provide a multiplex ap 
paratus for the transmission of intelligence 
(either telegraphically or telephonically) 

5 wherei: there is provision for multiple in 
ductances and capacities, in order that, when 
used in a sending station, one or more (up to 
as many as provision is made for) receiving 
stations tuned or adjusted for different wave 
lengths can be simultaneously given the sig 
nals, message or other intelligence, the Send 
ing or broad-casting apparatus being capable 

O 

of transmitting the information or intelli 
gence in a number of different wave engths 
at the same time; and the appalat is is also 
useful in a receiving station in order to en 
able quick tuning to be obtained by the pro 
vision of the multiple inductances and ca 
pacities, requiring no adjustments other than 
making circuit connections through a con 
venient switch board. 
There are circumstances which render it 

highly desirable to enable signais, hessages 
or other intelligence to be transmitted it 

5 different wave lengths simultaneously, for 
which the present apparatus is admirably 
Suited. For example, a ship in distress at Sea 
would be capable of sending out distress sig 

20 

nals in a number of different wave lengths in 
8 order to assure of the signals or message be 

ing picked up by some receiving station, 
either on the land or other ship, to assure of 
assistance being received, whereas the send 
ing out of a siginal or message in a single 
wave length might not reach a station al 
though there are receiving stations within 
range having other wave lengths of adjust 
ment. in this way, by the transmission of 
a signal or message in a number of differ 

40 ent wave lengths, assurance is had of the 
signal or message reaching any and all sta 
tions within range having the given wave 
lengths of adjustment. The principle is also 
useful for otheir purposes, inasmuch as in . 
fo!'ination or entertainment of a public or 
genei'al nature can be broad-casted in a 
number of different wave lengths so as to be 
simultaneously transmitted to receiving sta 
tions 

fº 5th uiring the adjustinent of the receiving 
stations to a given wave length of trans 
mission. 
The underlying principle of the present 
parat iis residies in the inclusion in the 

* dev 
i ( esponding capsië: 

having different wave lengths, instead 

ice a series of dif: 

ities in succession, and with sufficient rapid 
ity or speed so as not to interfere with o} 
break up the telephonic sound waves or tele 
graphic dots and dashes, whereby the mes 
sage has each variation or wave thereof 
split or divided up into a number of differ 
ent wave lengths so as to be capable of 
reception by receiving apparati tuned for 
such different wave lengths. 
The apparatus is also of advantage in a 

receiving set for quick tuning, inasmuch as 
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the different inductances and capacities are 
ready for instant ti se, it only being necessary 
to make suitable circuit, connections to bring 
in the proper inductance and capacity for 
th? particular wave length, instead of re 
quiring careful and patient tuning adjust 
mentS. 
The invention also involves a novel method 

of radio transmission in which the same 
message, signals or intelligence can be trans 
mitted or broad-casted in different wave 
lengths at the same time. s 
A further object is the provision of such 

an apparatus including novel means for 
bringing into the sending or receiving cil 

succession, for the purpose of simultaneous 
transmission in different wave lengths, or for 
quick tuning in a receiving set. : 
With the foregoing and other objects in 

view, which will be apparent as the inven 
tion is more fully understood, the invention 
resides in the apparatus and method as 
hereinafter described and claimed, it being 
understood that changes and alterations can 
be made in the details of construction and 
arrangement of the parts, within the scope 
of what is claimed, without departing from 
the spirit of the invention. 
The invention is illustrated in the accom. 

panying drawings, wherein: - 
Figure 1 is a diagrammatical view of the 

apparatus. 
Fig. 2 is a chart depicting the successive 

inductances, capacities and aerial connec 
tions in the different positions of the com 
mutators. . . . . 

Fig. 3 is a diagrammatical view showing 

75 
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cuit or device a series of different inductances and corresponding capacities in progressive 

95 

100 

i. o s 
the operating means of the commutators for 
controlling the inductances and capacities. 

Fig. 4 is a detail view showing one of the 
pliigš of the switch board. . . . . . . . . 

in the ëmbodiment of the, äppiärtus äs 
iwi, there is a primary iiiffic } 8?m.? 
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mutator 50, a primary capacity commutator 
51, a secondary inductance commutator 52, 
and a secondary capacity commutator 53, 
each of which is constructed for making a 
series of circuit connections in succession. 
As shown, the commutators 50 and 51 have 
the respective switch arms or brushes 54 and 
55 secured on a shaft 56, while the secondary 
commutators 52 and 53 have the respective 
contact arms or brushes 5 and 5S Secured on 
a shaft 59. These shafts 56 and 59 are 
geared together or operatively connected, 
as at 60 (see Fig. 3), whereby the Secondary 
commutators are operated in Synchronisl}} 
or timed relation with the primary commu 
tators. In the arrangement as shown, the 
contact arms of the secondary commutator's 
make three revolutions to a single revolution 
of the contact arms 54 and 55 of the primary 
commutators, but the ratio depends on the 
number of contacts used in the commutators. 
A conductor 61 connects the contact arm 

54 with a binding post 62, for connecting 
the primary commutator 50 in the transmit 
ting or receiving circuit or device, and the 
commutator 50 includes an annular series of 
contact segments 63 (there being six as 
shown). Said segments (33 are connected by 
the respective conductors (34 to the aerial or 
antenna 65 at different points numbered 
(from 1 to 6) according to the numbering 
of the segments 63 as shown, whereby when 
the contact arm 54 engages the several Seg 
ments in succession, corresponding aerial 
connections or clhanges are obtained in Suc 
cession, there being six changes in the aerial 
connections for twenty-four different induc 
tances and corresponding capacities, the ap 
paratus as shown being designed for twenty 
four different wave lengths. 
A switchboard is provided composed of a 

series of plug sockets, one for each wave 
length, so that there are twenty-four of such 
sockets as shown, which are designated A1, 
B1, C1, D1, E2, F2, G2, H2, I1, .)1, K1, L1, ?? ??. ?? ??, ?? ?i, Si, T1, ?? ??. 
W2 and X2. Each socket has the pairs of 
spaced contacts (66, 67 and GS, and a plug 69 
in insertable in each socket. The plug is of 
insulating material and has the bridging 
rings or portions 70 for bridging or connect 
ing the contacts of the several pairs. These 
plugs can be readily inserted in the several 
sockets to make the proper circuit connec 
tions for the corresponding inductances and 
capacities, whereby the different wave 
lengths are selected by the insertion of the 
plugs in the corresponding sockets, it thus 
being possible to select the wave lengths for 
either sending or receiving messages. 
The primary commutator 50 has an annu 

lar series of contact segments 1, one for 
each segment 63, to be engaged in Succession 
by the contact arm 54, and a leader or con 
ductor 72 is connected to each Segment 'i 
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to connect the commutator with the plug 
sockets of the switchboard. Each conduit or 
72 has branches 73, there being six conce 
to's 72 in the arrangement, as shown, it 
four l'anches 73 for each conductor, provid 
ing twenty-four branches, one for each pling 
Socket. {Cach branch 73 i8 connected to the 
contact 66 of one pair, in order that the seg 
ments 1 of the commutator 50 are connected 
to the corresponding contacts 66 in groups. 
Thus, contacts (36 of the plug sockets A1, 
31, C1 and D1 (first group) are connected 
to the first segment, 71, contacts of the plug 
sockets E2, IF2, (;2 and Fl2 (second group) 
are connected to the second segment 71, and 
SO) Oil, 

The other contacts 66 of the plug sockets 
are connected in similar groups to the vari 
albla inductance device 74. which includes an 
inductance coil 75 having the terminals 76 
for connecting it in the sending or receiving 
Set in the usual manner. The coil 75 has the 
taps L1, L2, L3, L4, L5, and L6 to which tle 
conductor's or leader's 77 are connected, and 
Said conductors have the branches S. corre 
sponding with the branches 73 of the con 
ducto)'s 7:2. which are connected to those con 
tacts (36 complementing the contacts of the 
pairs to which the branches 73 are connected. 
wherely the insertion of a plug in any socke 
of one group will connect the corresponding 
Conductors 72 and 77, there being six groups 
of Sockets and six pairs of conductor's 72 
and 77. In this way. the insertion of a plug 
in any socket of the first group (A1. I3i. 
C1 and D1) will connect the first segront 
1 of the commutator 50 with the first, tap 
L1 of the coil 75, and the insertion of a 
socket in any one of the second group of 
sockets will connect the second segment 71 
with the second tap L2. and so on. 
The inductance device 74 includes a mov 

able coil 9, which is nintet for rotatio: 
as shown, and which lay be located within 
or in othor indictivo 'olation with (lho ("oil 
5. As shown, the coil 79 rotates with the 

contact arm 57 of the secoil lay inductance 
comunitator 52, and the coi ! 79) has or 
terminal connected to the contact in 57 
and its other terminal connected by the con 
ductor or leader S?) with one teriniui f t} 
coil 75. The commutator 2 has the ill: 
Series of conta (ts S1 for th (' s?(''('('ssive (11 
ga genient of the contact ar 57 for con 
necting the coils 75 and 7) in the cirii; 
in the different angular positions of the coil 
79 in succession, the contacts S1 eing (lesig 
nated a 1, l, 1 c 1 (d1, a2, 2, c2 and d2. 
The contacts of the comint; to i:2 are 

connected to contacts (3S of the plug solots, 
with the contacts of the contato' ('o- 
nected in pairs, and each pair connected to 
one contact (S of each group of plug sockets. 
Thus, a conductor 82 is connected to the con 
tacts a1 and a2, a conductor 83 is connected 

f) 
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to the contacts b1 and b2, a conductor 84 is 
connected to the contacts a1 and 62, and a 
conductor 85 is connected to the contacts 
d1 and d2. These conductors 82.83, 84 and 
85 each have six branches S6, one for each 
group of plug sockets, and the branches of 
each conductor are connected to one contact 

10 

s 

4. 

68 of each group of sockets. Thus, the 
branches of the conductor 82 are connected 
to one of the contacts 68 of each of the 
sockets A1, H2, 1, P2, Q1 and X2. The 
branches of the conductor 83 are connected 
to one contact. 68 of each of the sockets B1, 
G2, J 1, O2, R1 and W2. The branches of 
the conductor 84 are connected to contacts 
68 of the sockets C1, F2, K1, N2, S1 and V2, 
while the branches of the conductor 85 are 
connected to the contacts 68 of the sockets 
D1, E2, L1, M2, T1 and U2. The coil 79 
has four inductive positions with reference 
to the coil 75 determined by the engagement 
of the arm 57 with either of the contacts (; 1 
and 62, with either of the contacts b1 or b2, 
with either' of the contacts c or C2 and with 
either of the contacts d1 and d2, and in any 
inductive position of the coil 79 it is con 
nected with one plug socket of each group, 
and the coil 79 and arm 57 in moving through 
one-half of a revolution will result in the 
coil 79 being connected with all four sockets 
of each group in succession, kinasmuch as 
the commutator 52 makes three revolutions 
for each revolution of the commutator 50, 
the arm 57 will make one half of a revolu 
tion while the arm 54 of the commutator 50 
moves through an arc or step equivalent to 
the length of a segment 63 or 71. Thus, 
during the engagement of the contact ar) 
54 with anys one segment 71, theireby con 
necting said contact arm with the plug 
sockets of one group, the commutator 52 will 
onnect the inductance device with the sockets. 
of such group in succession, as well as with 

50 

the sockets of the other groups, and with 
the coil 79 in different inductive positions 
in succession. The other contacts 68 are all 
connected to a common conductor 87 leading 
to a binding post 88 complementing the 
binding post 62, whereby the multiple or 
parallel shunt inductance connections can be 
connected in the sending or receiving circuit 
as usual. The space between the binding 
posts 62 and 88 represents a variable indic 
tance controlled by the commutators 50 and 
52, which may be connected in the sending 
or receiving circuit in the usual manner of 
connecting in the inductance, and the bind 
ing post 62 is also used fotº connecting in the 
aeria? 65 by way of the conductors 34, seg 
ments 63, contact arm 54, and conductor 61. 
There is one condenser or capacity for 

each inductance, and with twenty-four plug 
sockets in the switchboard, there are a siini 
lar number of condensers or capacities 90, 
which are designated CACB, C, Co, Ce, CF, 

Co., CH, C, C, Ck, C. Cai, CN, Co, CP, Co, 
CR, Cs, Cr, Cu, Cv, Cw and Cx. These con 
densers or capacities are connected in succes 
sion with the corresponding plug sockets in 
a manner similar to the connections of the 
inductances with the plug sockets, using the 
coI) tacts 67 of said sockets. 

of contact segments 91, there being six to cor 
respond with the segments of the commuta 
tor 50, and the switch aim 55 corresponds in 
position with the switch aim 54 to engage 
the segments 91 in succession in synchronism 
with the commutator 50. Each segment, 91 
has a conductor 92 connected thereto and the 
conductor is connected to one contact 67 of 

70 

The primary 
capacity-commutator 51 has an annular set 

80 

each pair of one group of plug sockets, sinni 
lar to the connection of the c{nductors 72 
with the contacts 66. The capacity connec 
tions are not shown as completed with the 
contacts 67, but are indicated by numerals. 
The contacts 67 are numbered from 1 to 4S, 
and the conductor 92 of the first segment 91 
is connected to the contacts 1, 3, 5 and 7, of 
the first group, thereby connecting it with 
one contact 6 of each of the sockets of the 
first group. Similarly, the conductor 92 of 
the second segment 91 is connected to the 
contacts 9, 11, 13 and 15 or to one contact 67 
of each of the sockets of the second group, 
and so on. in other words, the conductors 
92 are connected to the contacts 67 in pre 
cisely the same manner that the conductor's 
72 are connected to the contacts 66, the con 
nections of the conductors 92 with the con 
tacts 67 being indicated by numerals, al 
though a complete connection with the plug 
Socket Di is shown. The contact carna 55 is 
connected by a conductor 93 with a binding 
post 94, and a companion binding post 95 is 
connected by a conductor 96 with the contact 
arm 58 of the secondary. capacity commuta 
tor 53. This commutator 53 has the contacts 
a 1, a2, b1, t2, 61, a2, d1 and d/2, similar 
to the contacts of the commutator 52. The 
contact arm 58, is in the same position as the 
arm 57 and they rotate one with the other so 
that the contact engagements of the second 
ary commutators is the same. A conductor 
97 is connected to the pair of contacts a1 

90 

5 

110 

and ot'2, a conductor 98 is connected to the 
pair of contacts b1 and b2, a conductor 99 
is connected to the contacts of and c2 and 
a conductor 100 is connected to the pair of 
contacts d1 and d'2, similar to the connee 
tions of the conductors 82, 83, 84 and S5 with 
the contacts of the commutator - 52. The 
conductors 97, 98, 99 and 100 are connected 
to the capacities or condensers similar to the 
connections of the conductoi's 82, 83, 84 and 
85 with the plug sockets. Thus, the conduc 
tor 97 is connected to one terminal of each. 
of the capacities C, C1, C1, Cp, Co and Cx 
of the first row at the bottom. For conven 
isnce, the capacities or condensers are shown 
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in four horizontal rows, six in a row, to cor 
respond with the four capacity positions of 
the contact arm 5 S in each half revolution 
thereof, with one capacity or condensei' in 
each row for each position of the a rinn 58. 
´I`lho cond?uc?tors 98, {}9) albd 100 :a1?e simil:? 1?iy 
connected to the capacities or condensers of 
the second, third and fourth rows above, as 
clearly apparent by reference to Fig. 1. 
Thus, with the arm 5S engaging either the 
contact (t1 () (12, the conductor 96 is co 
nected to the capacities of the first row, and 
when the artin 55S engages either the conta ('? 
ly 1 aid 72 the conductor 96 is connected to 
the capacities of the second low, and so on. 
The capacities of each row are connected to 
one plug socket of each group. Thus, the 
first group of capacities of the several Pow's 
(CA, B, C, and C) are connected to cor 
responding contacts (37 of the first group of 
plug sockets, the capacities C. C. C.; an 
C of the second group) are connected to con 
tacts 67 of the second group of plug sockets, 
and so on. More specifically, as indicated 
by the numerals, the capacities are connected 
to those contacts 67 with the even hillbil's 
running from 2 to 48, while the conditors 
92 leading from the commutator 51 are con 
nected to the contacts 67 with the odd null 
bers. Thus, in each position of the contact 
arm 55 in engagement with one segment 91. 
such contact arm is connected to conta (ºts (67 
of the corresponding group of plug Sockets. 
and the other contacts 67 of such group are 
connected to the corresponding group of ca 
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groups of plug sockets with the groups of 
capacities in succession, divided into four 
rows or series, and the capacities in each 
group are connected in succession through 
the commutator 53 with the binding post 
95. the arm 5S making one-half of a revolu 
tion while the ar?m 55 engages any one seg 
]nnet 9?. 
The inding posts 94 and 95 have the 

variable capacities connected between then 
in progressive succession through the con 
nitators 5; and 53, and said binding posts 
are connected in the sending or receiving 
circuit in the usual manner. The capacities 
or condense's aro adjusted to correspond 
with the diferent indlertances, simultaneous 
inclinctance and capacity conjections being 
1)ade through the primary and secondary 
Collll) litt O's. 
The successive inductance and capacity 

changes are indicated in the chart (Fig. 2). 
Thus, in the first position of the commutators 
50 and 51, with the contact aims 54 and 55 
starting at n and n', respectively, the arms 
54 and 55 engage the first segments 63 and 
71 of the commutator 50 and the first seg 
lent 91 of the commutator 51 respectively. 
The first point of the aerial is thus connected 
in circuit through the first segment 63, and 
the first segment 71 is connected through the 
first group of plug sockets (with the plugs in 
place) to the first tap L1 of the inductance 
coil 75. Similarly, the arm i55 engaging the 
first segment 91 will connect said arm 55 
through the first segment 91 with the contacts 

pacities, one in each row, and such capacities 1, 3, 5 and 7 of the first group of plug 
are connected in succession by the commu 
tator 53 with the conductor 96 and binding 
post 95. 
The contact arm 58 makes one-half of a 

revolution, similar to the contact arm 57, for 
each step of movement of the arm 55 through 
an arc corresponding to the length of a seg 
ment 91. For example, when the arm 55 
engages the first segment 91, the binding post 
94 is connected through the arm 55 with the 
conductor 92 that is connected to the con 
tacts 1, 3, 5 and 7 of the first group of plug 
sockets, and the other contacts 2, 4, 6 and S 
of said plug sockets are connected to the 
first capacities of the several rows, and the 
contact a rinn 58 in making one-half of a revo 
lution will connect such first capacities of the 
rows in succession with the binding post 95. 
When the arm 55 engages the second segment 
91. the binding post 94 is connected with the 
contacts 9, 11, 13 and 15 of the second group 
of plug sockets, and the other contacts 10, 12. 
14 and 16 of said second group of sockets are 
connected to the corresponding second capac 
ities of the four rows, and said second 
capacities are connected in succession by the 
contact arm 58 with the binding post 95. 
Thus, as the arm 55 moves from one segment 

sockets, and through the plugs, with the first 
group of capacities CA, C, Co and Cp of the 
four rows or series. Now, with the point of 
aerial connection at 1 on the aerial and with 
the connection with the inductance device at 
the tap L1, starting with the contact arm 57 
at e on the commutator 52, while the contact 
arm 54 is moving along the segments 63 and 
71, the arm 57 will engage the contacts a1. 
71, c. 1 and d1 in succession. Thus, with the 
arm 57 engaging the contact a1 and the coil 
79 in one angular position, the inductance 
circuit extends from the binding post 62 
through the conductor 61, arm 54, first seg 
ment 71, first conductor 72, first group of 
sockets, conductor 77, tap L1, coil 75, con 
ductor S0, coil 79, arm 57, contact a1, con 
ductor S2, socket A1 and plug therein. con 
ductor S7 and binding post SS, which is the 
first inductance. Then, in the second induc 
tance, the arm 57 engages the contact b1, and 
the circuit leads from the coil 79 in a difier 
ent angular position thereof through contact 
l1, conductor 83, socket B1 and plug therein 
to the binding post 88. When the arm i57 
engages the contact c1. the coil 79 is con 
nected, with the same tap connection of the 
coil 75, in another position of the coil 79, 

to the other, the circuit is made through the with the socket C1, thereby providing a 
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third inductance, and when the arm 57 
engages the contact di the connection 
through the coils 75 and 79, with the coil 79 
in still another position, is made with the 
plug socket D1, this providing foir different 
inductances in succession for the four plug 
sockets of the first group, and with the aerial 
connection at the first point. Four corre 
sponding capacities are brought into the cir 
cuit at the same time that the four induc 
tances are estabilished. Thus, with the arm 
55 engaging the first segment 91, the binding 
post 94 is connected through the conductor 
93, ai'in's 55, first segment 91 and conductor 
92 with the sockets of the first group, and 
through the plugs in said sockets with the 
first group of capacities CA, CB, C, and Cp. 
The arma 58 engages the contact a'i when the 
arm 5 engages the contact a1, said arms 57 
and 58 engaging the corresponding contacts 
Simultaneously. Thuis, if a plug is in the 
Socket A1, with the ai'in 58 engaging the 
contact a '1, the circuit includes the binding 
post 94, conductor 93, arm š5, first segment 
91, conductor 92, contact of socket A1, con 
tact 8, first capacity CA, contact a 1, arm 58, 
conductor 96 and binding post 95. When 
the arum 58 engages the contact b’1, then the 
second capacity CE is connected through the 
plug in the corresponding socket B1. When 
the arm 58 engages the contact c´1 them the 
third capacity Co is connected in the circuit, 
and when the arin engages the contact d’i 
then the fourth capacity CD is connected in 
the circuit. After stich four inductances 
and capacities are established in succession 
for the first step of the commutators 50 and 
51, the arms 54 and 55 pass to the second 
Segments of Said commutators. The second 
point of the aerial is now connected in the 
circuit through the second segment 63, and 
the binding post 62 is connected through the 
arm 54, Second segment 63, the second group 
of plug Sockets and piugs therein, and corre 
sponding conductor 77 with the second tap 
i2 of the coil 5. Thus, in the second posi 
tion of the commutator's 50 and 51 the second 
point of connection with the aerial is used 
and the second tap of the coil 75. Also, the 
arm 55 engaging the second segment 91 of 
the coininutator 51 will connect the binding 
post 94 with the contacts 9, 11, 13 and 15 of 
the second group of plug sockets, and 
through the plugs the connection is made 
with the second group of capacities CE, Cr, 
Co and CH. 
The operation is repeated for the second 

group of plug sockets with the second aerial, 
inductance and capacity connections. When 
the à l’II 57 engages the contact d2, the induc 
tance circuit includes the binding post 62, 
conductor 61, al'm 54, second segment 71, 
conductor 72, plug socket E2 and plug there. 
in, conductor 77, tap L2, coil 75, conductor 
80, coil 79 in its corresponding angular posi 

contacts 62 and (E2. 

tion, arm 57, contact d2, conductor 84, plug 
socket E2, conductor ST and binding post 88. 
When the aim 57 moves into engagement 
With the contact c2, the position of the eoil 
79 is changed, and the connection is made 
through the socket, F2, the second one of the 
second group. 
through the other sockets G2 and H2 of the 
second group when the aim 57 engages the 

At the same time that 
the second group of inductances are estab 
lished in succession, the second group of 
capacities are brought into the circuit in 
succession. Thus, with the arm 57 engaging 
the contact d2 and the arm 58 engaging the 
contact d'2, the capacity circuit includes the 
contact 94, conductor 93, arm 55, second seg 
ment 91, conductor 92, contact. 9 of socket E2, 
plug in said socket, contact, 10, capacity C, 

The connections are made 

? ?) 

Awn 

SO 

conductor 100, contact d/2, arm 58, conductor $5 
96 and binding post 95. As the arim 58 
engages the contacts 6'2, b2 and a 2 the 
other capacities Cr, Ca and CH of the second 
group are coinected in the capacity circuit 
in Succession. Thus, as the arms 54 and 55 
of the primary commutators advance along 
the segments the group changes, both in 
inductances and capacities, are made in 
Succession, and for each group, the second 
airy collah litator's 52 and 53 establish the 
individual inductance and capacity circuit 
Connections in Succession for the individual 
plug sockets of the particular group, so that 
With a complete revolution of the primary 
COinlitators the entire series of inductances 
and corresponding capacities are established 
in progressive Succession. 
The commutator's rotate at a high speed, 

and the Velocity inst be exceedingly high, 
especially fol' telephonic transinission so as 
not to destroy the continuity of the sound 
Wives or vibrations Superimposed on the ra 
dio oscillations. With telegraphic transmis 
sion the rotation of the commitators can be 
somewhat slower than with telephonic trans 

: 

: 

0. 
mission, although the speed of rotation must 
be Sufficiently high, So that the comp?ete se 
lies of inductance and capacity changes is 
made in a fraction of a telegraphic interrup 
tion oi' interval. That is, for each dot, clash 
'Or SP&ce of a telegraphic code, the complete 
series of inductances and capacities unust be 
established at least once, and preferably sev 
eral times, and the complete series of 
changes, in inductances and capacities must 
also be established at least once for each 
fraction of a Sound wave in telephonic trans 
mission. Therefore, the speed of rotation of 
the commutators must be correspondingly 
high, depending on the nature of the signals, 
message or other intelligence being trans. 
iiitted. Also, by using different velocities 
of rotation for the coinmutators in tele 
graphic and telephonic transmissions, inter 
ference between such transmissions is avoided. 
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When the improvements are used in a 
sending apparatus, by inserting the plugs in 
the differint sockets of the switchboard, each 
socket representing a predetermined wave 
length, the signals or message will be sent 
out in the corresponding wave lengths, and 
one or more plugs can be inserted in the 
sockets. It is this possible to transmit the 
same signals or messages in as many differ 
ent wave lengths as there are plug sockets 
in the switchboard, or to select such desired 
wave lengths as within the range of the tip 
paratus. When any one plug is inserted in a 
socket for a predetermined wave length, the 
corresponding inductance and capacity con 
nections are made simultaneously through 
the sane plug. 
The apparatus is also useful in a receiving 

set by enabling quick tuning to be obtained, 
it only being necessary to insert a plug in the 
sockets in succession, and Wein the plug is 
inserted in the socket coil'esponding with the 
wawe length being transmittel, the tuning is: 
at Once established without a (ljust Iuuents: ( ) f 
inductance and capacity. 
Having thus described the invention, what 

is claimed as new is: 
1. In a radio apparatus, a variable induc 

tance device, a commutator for malking dif 
ferent connections with said device in stices 
sion, and a secondary Comlutator for mak 
ing different connections with said device in 
succession for each of the afoi'esaid connec 
tions, said device including a part ovable 
with the secondary commutato: for obtain 
ing diferent inductive relations for the dif 
ferent second halined connections. 

2. In a ladio apparatus, a variable in 
ductance device including a circuit, coils in 
Said circuit and having an inductive rela 
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tion, means in said circuit for making differ 
ent connections with one of said coils in suc 
cession, the other coil being inovable, and 
means in said circuit movable with the last 
named coil for making other connections 
with said coils in succession during each con 
nection na le by the first named means. 

3. In a radio appalatus, a variable in 
ductance device including a circuit, coils in 
said circuit and having all inductive rel:L- 
tion. a priiary conutator in sail circuit 
for sking different connections with one 
coil in succession, and a secondary commu 
tator in said circuit for making different 
connections in succession with the coils dur 
ing each connection made by the primary 
commutator, the other coil of said device be 
ing movable with the secondary commutator. 

4. In a radio apparatus, a variable in 
ductance device having coils in inductive re 
lation, a primary coimmutator, a switchboard 
having pairs of contacts arranged in groups, 
the comutator having segments each con 
nected to one contact of each pair of one 
group, the other contacts of the Several 
groups being connected to different points 
of one of said coils, and a secondary com 
lnutator for connecting Said coils in a cir 
cuit in connection with the primary commu 
tator, the secondary commutator having con 
tacts, the Switchboard having other pairs of 
contacts arranged in groups sinhilar to the 
a foresaid contacts, each of the contacts of 
the secondary commutator being connected to 
one contact of one pair of each of the last 
mained groups, and the Secondary commu 
tator being operated to make a series of 
changes in circuit connections for each con 
nection through the primary commutator. 
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