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ROBERT . MARRIOTT or BROOKLYN NEW YGRI& ASSIGNOR TO UNITEIJ WIRELESS
TELEGRAPH COMPANY A CORP(}RATIOI\T OF MAINE.

ELECTRICAL TUNING DEVICE

-

Speclﬁcatmn of LBttElS Patent,

Applicatmn ﬁled Nwember 13, 1908

Patented Dee. 13 ]910
Serial Im 462 496

To all whom it mv:;r,y concern: _
Be it known.that I, Roserr H. MARRIOTT,

a citizen of the Umted States, and a resident

of Brooklyn, Kings county, New York, have
invented certain new and useful Impmve-

ments in  Electrical “Tuning Devices, of

Whlch the following is a spemﬁcatmn

My invention relates to a high- flequency.
svstem of transmission of energy, and par-

tlcula,ﬂv to a tmlmcr device for a w11*eleﬂs

telegraph or telephone sendmcr or recewmcr_-

ystem

One of the ob] ects of my invention is to
provide one or more variable inductances,
‘each of which 1s adapted to be connected 1m.
its respective aerial or local circuit, and
which indyictances are also adapted to be
* inductively or conductively conneeted with
relation to each other, together with switch-.
g means tor ehanfrm# Trom the inductive

to the conduetive wnnectwn at will. -
“ Anothei object of my invention is to con-

nect an aerial and local inductance in their.

respective circuits, and to provide switching
~means for varying the kind of conductive

connection between the aermal and local mn-

ductance at will.

A more particular. ob]ect of my 111vent1011; _
18 to provide means so that said aerial in-

ductance may be thrown in-series with said
local inductance, both inductances being in-
cluded in one loc&l circuit, with the (30115 of
the two inductances connected so that the
self-induction of the coils 1s greater than
that of either coil acting alone or with the
¢oils so connected that the self-induction of
the coils 1s less than that of either 0011

Another object of my invention 1s to pro-

Vlde means whu eby the- aerial 111ductanee
may be thrown in series with the local cir-

~cuit. and said aerial, with the coils of the
‘aerial and local 111(1110tance 111 am*eement or

- opposition.

45

50

~Another ob] ect of my invention is to pr0- |

vide a variable inductance for a high fre-
quency transmission of electrical energy

comprising a plurality of coils with means

for 1ncluding one or more of &.11(1 (‘Gﬂ‘; In a

eirceult and fhs,(,onnectnm* the remaining coils

from said circuit <o as to avoid connectmfr
the dead ends of the coils with the circuit.
“With the above and other objects in view,

~my invention consists i the parts, improve-

‘the complete tumng apparatus.
16, 17 and 18 are diagrammatic views 111115_-
oty ‘1t111fr some of the various connections tha,t :
-_mqy be made by means of the invention.

tuning cireuit. |
may he connected through switches 7, 8 with

hereinafter.
Turning now to the-. drmmnﬁs which are

“attached to the specification and form a part

‘thereof, Figure 1 is a diagrammatic view of
3 is a vertical sec-

60"

the entire system. Hig.
tion illustrating one imm of the variable

inductance used in the Lumng apparatus.
Fig.-3 15 a horizontal section of the variable

mductance with the sliding frame pastly
Fig. 4 1sa transverse vertical .

pulled out.

_ seetlon of the qpp%ratus shown in Ifig. 2.

is-a front view of the varmble mduca

2. Hig.

Fig. 5
tance 111ust1&ted in Fig.

ments and cmnbmatmns more fully set forth

55

65

6 1s a sec-

tion through one of the 1eoulatnw switches

ﬂlustlatlntr the connection ot the 111duct1(m

coils with. “the conductors con‘c‘rolled by the

70

switch. Fig. 7 is a developed view of the
surface of the regulating switch shown in
I'ig. 6. F1g.'81s a sectional detail through -

the regulating switch shown in Fig. 6. Fig.

9 1s a longitudinal sectional detml of the

switeh for throwmcr the inductances in vari-
Fig. 10 1s a

ous relations with each other.

79

transverse sectional detail of the SWlteh illas-

the switch shown in Hig. Fig. 12 is
diagrammatic view 1llust1"£1tm0 ihe arrange-
ment of switech cont%cts of the switch shown

trated in Tig. 9. ]_"w 11 15 an end view of .

a 39

11 Iu::_r 8. If1g. 13 1s a vertical section of -

‘Figs. 14, 15,

In the partlcular embodiment of thé in-

vention illustrated upon the drawings, the
high frequency system of tI‘ElIlSITHS‘-‘%lOIl of

85

30

energy includes an aerial 1, which is pref-

er abl*,r in the form of a 100p The loop com-

prises antennse wires 1, 2, 3, 4, which wires
are connected towether at 5 so as to be con-
nectible bv means of the switch- 6 to the
The other end of the loop

a variable inductance 9 Two SWltches 10

and 11 which will be more fully described .

below are preferably used to cut in the two 100

‘The tuning appara-

branches of the loop.

tus of my invention includes a Varmble - -
ductance and a variable capacity. The form =

| of the variable inductance may be widely
“varied.

In the

‘particular ‘embodiment of 105

f.the mventmn 1]1ubtmted upon the drawmgs _‘




- Ag 1llustrated two

| N
I

21t

‘_1tC; apploplmte zone or btnp

40,

& 9T

it comprises g casing 110, which contains a

fixed frame 12 and a H]ldlnﬂ‘ frame 13 ar-¢

ranged within

into and out of it. The fixed frame carries

a plurality of inductance coils 14, 15, each

electrically disconnected from the others.

-1he colls are preferably divided into sets.
sets of coils are carried ;

by the fixed imme one set 15 consisting of

the fixed flame so as to Shde |

3,

—_ e A —— & =

fwo turns of wire cacl, and the other 14 of

ten turns. These 1lustrations are diagrams-
matic, it being understood that the cotls are
so wound that the inductance of each of the

coils of one set 13 substantially a multiple

of the mmdunctance of each of the coils of the
other set.  This .permits a variation of the
inductance 1 small and uniform amounts.

A plurality of regulating” switches 1s pro-
vided. one for cach set of coils 111 order to

connect one or more f}t the coils 1n circuit.:

The form of the switches may be widely
varied.
rier which mayv talke the form ot a shait 16.
The shaft is ]}muded with a- {inger wheel
17. A plurality of sets of conductms 18,
each msulated
tor 19 1s carried by said shaft. These con-
ductors preférably form conducting seg-
ments which extend part u:w_ammld the
insulating material, each segment lying
The heads
ot the conductors 18 ave preferably stag-
oered with relation to each other. As illus-
trated. thev lie on a helical curve about the
shaft 16. which is clearly shown in Figs. 1
and 7. The feet of the conductors are pret-
crably arraneged m a row which extends
parallel with the shaft 16. It will be ob-

served that the conductors differ in length

from each other by substantially 91111[11
amounts. A plurality of conduicting pins
20 1s likewise carried by the carrier. Thme

50

- containing the pin.

(ahh |
n

60

69

pins project thy ongh the insulating covering -

19.  They are electrically connected to-
vether, preferably by svrewing one end of
each pin into the metalie conductmw shaft
16, as illustrated at 21. Iach pin is pref-
mabh' within the zone or strip which con-
tains the conductor 18, and 1s arranged -op-
posite the head of the wnductm Each pin
1s also arranged alongside of the head of
the conductor ﬂdmeent to the zone or strip
The described arrange-
ment of conductors and pins forms a simple,
effective and compact switch.

Means are provided whereby one terminal
of each co1l 15 may be connected to a re-
spective pin and the-other terminal of the
coil to its respective -segmental conductor.
To accomplish this 16%111’5 a plurality of
metallic brushes 22 are armnrred In Pairs
and each brush conmnected with the respec-
tive terminal 23 of the coil 15. " An end

brush 24 1s connectible to one part of the

cirenif, and the shaft 16 through bracket 27

As illustrated, they comprise a car-

from the other DV an insula--

18, hrush .32.. co1l 15 to t

—_—— ————— e e ————

———— T EE—— ——t— — L R cmm — . Rm s timm— &

The coils at the

washer 41 pinned to the rod 40 by

804

and wire 20 to the other side oi the civ-
cuit. The brushes, pins and cenducting seg-
ments are so arranged “{L}E”- as the regulat-
ing switch is turited by the .;,*11\._ er whuei M
One Or more oi thc* cotls 15 is conneeted In
circult, the remaining E,Oll% u{ the set being
ubconnected from the circuit. The cireuit
wires 20, 26 lead to the end brush 24 and
bracket 27.respectively, the bracket being
eleetric ally connected with the shadft 10, A%
shown in Fig. 1. the cireuit 1s completed
lhmuﬂh end 1)1..1%11 24 conducting seoment

18 which 1 turn electric 1]11 connects the
coil with a brush leadine to the next coil

aud so on until a conducting pin 1s reached.

By means of the pin the cirenit 15 com-
])leied through hu shaft 16 and wire 26.
far side of the pin, <. e.
bevond the point where the circuit is com-
pleted are disconnected from the caremt and
consequently do not add perjudicial indue-
tance: or capacity thereto. The brushes 22

are carried by an msulating strip 28 to
which thev are sec ured by serews 29, The

bracket 27 is likewise secured to the strip
28 by screws 30.

ol cr other suitable means.,
L preterably employ a plarality of yeg-

lating. switches for throwing the nductance

coils into circuit—one for mch set of colls.
The unit coils 15 are thrown in by one regu-

Jating switch and the multiple coils 14 b}*

another. As shown in I‘w 1, the regulating
switch for the coils 14 is provided with
shatt 32 and. finger wheel 33, 1nsulating
material 34, conducting seg oments 35, PINS
36. terminal brush 57, “and IJ1L1-11L% 38 for
the ends of the coils 14, The various parts
are conmct{ﬂd and arranged as heretofore
clescribed 1n connection w 1th the unit unl
regulator.

The movable frame 13 which is :11‘1‘:1.11;}*@(';
within the fixed frame and slides in and
out thereof is provided with a cover 39 =o

as to effectively close and protect the coils

and regulating switches from dust and
damp. A guide rod is used to oulde the shid-
g flame The rod is preferably remov-
auh* secured at one end to the casmp. A
a pin 42
and a nut 44 screwed on the end 45 of the
rod, which presses agamst a washer 45, re-
movahly secure the rod in place. The other
end of the rod is unsuppmiud and free,
sliding frame 1s omided 1n 1t movements bx
the rod which pa%%a through a hole 406 1n
e plate 47 secured to a part of the frame
by screws 48. A\ hole 49 1 the cover 59 cen-
ters the franie when it isin its innermost PO-
sition. A handle 50 enables the operator to
slide the frame. The cover 39 is also guided

by suitable means, such as a tongue 51 and
orocove connection 52.

A 1in 54 which When

the adjacent C-{*ﬂmen{ |

The conducting segments.
18 are secured (o the insulator 19 bv SCIETWS

The

70
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~the ; 11(11110' frame is pulled all the way out

~ fits in the ¢ oroove 53 supports the end of the-

10

20

o
it

30

- contact.
in successive colls and keep the remaining
colls ‘disconnected from the circuit in the
-same manner as heretofore described in con-
nection with the switch for the coils 15, An-_

45
59

Hh

~are adapted to be connected are illustr ated m

60

- _.65

“are insulated from” each other and the
~are electrically connected, preferably to the
A terminal brush 72 connects the

shiding frame when the plate 47 le.: ves the

free end of the rod 40. . |
A plurality of inductance coils 55 and 56

is carried by the sliding frame.- These. coils

are .;ernﬂed m sets, two sets bemn* Shown_
and their 111duehnce& differ.in v*ﬂue the 1n-

ductance of each of the coils of one set be-

ing a multiple of that of the other set.
The coils are preferably wound around the
which as well |
as the fixed frame, is prefe1 ably Lyllndrlml.

Klec-

trical connections 57 pass from the ends of

outside the sliding frame,

in form and 011*(::11],;11‘ 111 Cross section.

the inductance coils through the sliding
frame to be connected at the inside thereof
to suitabte brushes 58. Tliese brushes are
arranged in pairs, one pair 101 each - co1l.
An eml bruf;h 59 1s connected 1n circuit as
indicated in Tig. 1. The brushes are in-

sulated from each -other and attached by
“means of screws 60 to an insulator 61.

One or more levulat]ntr switches, one for
each set of coﬂs ALe
the sliding. frame and C‘lI’I‘led - thereby.

‘set of inductances icludes a. shaft 62 pro- |

vided with a finger wheel 63. The shaft 1S

covered with msula,tmﬂ' material 64 and |

carries conducting SegmentQ 65 and pins 66
with which the brushes 58 are adapted to
" The parts are arranged to throw

other switch is provided for the unit coils 55

carried by the shding -frame. It 1s pro-
o,vided with a shaft 67, finger wheel 68, insu-
]aior 69, conducting swments 70 and pIns
71, Inm each switch the conductmg segments
pIns

shaft.
inductance to the circuit at one point, the

other connection being made throuoh the.

shaft and bracket -73.

Suitable means are provided for connect-—"_'

ing the variable inductances either induc-

twely or conductively with respect to each
“other, and means are also provided to con-

~nect the wmdmgs of the inductances in op-

poqitwn or in agreement, that 1s to say 1n.
Some of the ways in which, in ac-

UN1SOn.
cordance with the invention, the. Wll’ldlnﬂ"-}

the diagrams Figs. 14-18. I provide a sim-
ple. form of qwnchmg means to effect these
connections. In the embodiment of the in-

vention illustrated, a switch is used having a | 1
shaft 74 with msulatmg material 75 carried |
by arms 76 secured-to a base 77 by screws 78."

" The switch is contained in a box 79. “The
1nsulat1ng materlal of the switch carries a

_0011llect the inductance coils mn thL Ways
necessary for practical working. '

arr ﬂllﬂ"E'd within

capacity 110

-

series of conducting p]ates 80, 81, 82. 83‘ 84,

85, 86, 87, 88, 89, 90 91, 92. The%e plateﬂ) aye

a

anwed in accm ‘dance with' the invention to

A plurality of brushes 93, whose ends 94
arve adapted to contact with the plates 80—92
are respectively connected to binding. posts
95, 96, 97, 98, 99, 100, 101. aneh WIres
102 103 104 ale used ‘50 as to connect cach

ot ﬂl? bmdmg posts 95,96, 98 with two
brushes. -

In order that the switch-

tances, the local and aerial condensers, the

aerial and the. receiver in the various Way%'
indicated in Figs. 14 to 18, the binding posts
95, 96, 97, 98, 59, 100, 101 of the sw1tch are

70

A -scale 105 (md pomter 106 indi-
cate each of the five positions at which the
switch i placed, lettered «, b, ¢, d; e, which
correspond to ﬁw, of the connections made
| by the. opelator |
ing means may connect the tuning indue-

ap

electrlcally connected bv connwtn’m‘ wires to

various parts of the apparatus. | These con-

‘nections are made manually when the appa-
‘ratus 1s set up.
74 of the switch, the various combinations
As 1]1ustl.:1ted the switch for the multlple |- required are effeeted The wired connections

will first be described and then the opemtmn |

By then turning the shaft

of the switch. :
Binding post 95 1s connected by

the condenser connects to gmund via termai-

nal 111. Binding post 96 1s connected by a

wire with bmdmﬂ' post 960 (Fig. 4) which
connects the br ush 24 at one end of the regu-
lating switch that includes shaft 16.
ng post 07 is connected by.a wire with one
51de of the telephone receiver.

Bmmnﬁ pogt

Binding post 100 is connected by

a erel
with bmdmg post 950 (Fig. 13) at one side

of the aerial condenser.’ “The Gther side of -

Binud-

90

1006

Binding post
98 is connected by a wire with bmdmcr post
1980 (Fig. 4) at one end of the r{.,ﬂ'uhttmﬂ
switch that includes sgha]:t 62.
99 is connected by a wire with post 990 -
(Ihg. 13) at one side of the local condenser
circuit,
a wire with p%t 1000 (IFig. 4) which le.ﬁ;d%

105

119

to the shaft 32 and binding post 101 is con- -

“nected by a suitable wire to post 1010 which
connects with brush 72 (Fig. 4). The termi-
nal 150 of the local condenser eircuit and
“the remainihg terminal 151 of the receiver
circmit are conneeted together by -a wire,
Connectors 140, 141 connect the unit induc-
‘tances of the aex ial eircuit with the multiple
inductances of the aerial circuit and connec-

115

120

tors 1492, 143 are used to make the same con- .

nectmn tm* the local inductances.

- Fie. 14 illustrates dmﬁrammatlmllv- the

-_ deuctlve connection between the coﬂs Whlch

connectmn 1s more fully. illustrated in Fig.
The derial wire 1 is connected at 101

Wlth the inductances 55,56 and then by con- |

nections 98, 95 to a condenser of variable

Of the condenselbemg lﬂdICﬂted bythe ar-

(the variability of the capacity
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- cuit,

row) and then to ground through the con-
nection 111 and sw ltch 1112,

The local cir-
cuit which contains the condenser 112.and
telephone rveceiver 113 also contains the
variable tunmmg mductance 14, 15,

circuit. This system of connection corre-
sponds to poﬂtmu a of switch 74 with blocks,
80. 81, 82 1n contact with their respective
brushes.

The cdiagram of Fig. 15 shows the mduc-
tances ananntd in conductive relation with
their coils in agreement or unison that 15 so
that the inductive ¢ffects of the separate
cotls assist each other, thereby 1ncreas:
self induction of the circuit. The two sets
of Inductances are 1n
This corresponds to position O of the
switch T4 with blocks ‘83, 84, 85 1n contact
with the brushes. |

Fig. 16 illustrates the inductances m con-
duc,tn(, relation with their coils I opposi-
tion. thus more or less diminishing the jomnt
self 1nductance of the coils.

blocks 86, 'S7. 8§ 1n contact with their re-
spective brushes.

Fig. 17 1llust mtes the 111(1110’(51110@5 S0 ar-
1f1nﬂud that one 1s contmued 111 the local
cireuit and the other is in series with the
serial and the local circuit. The coils of

the respective inductances are arranged In
~agreement or unison so as to add their self
This corresponds to position ¢

111{111@1011.
of the switch with blocks 89 and 90 in con-
tact with their respective brushes.

Fig. 18 1llustrates the nductances so ai-
mnﬂed that one 13 m the local cireuit and
the other 1s 1n series with the aerial and the
local civcuit. The coils of the respretive m-
ductances are arranged to oppose each other,
so that the total self induction iz more 01
less diminished. This corresponds to posi-

“tion ¢ of the switech 74 with the blocks 91

and 92 their respective
brushes.-

By the above described circuit connections
and by sliding the shiding frame carrving one
set of 11’1dl1ctame coils 1n and out. the self
induction of the circuit may be greatly va-

ried so as to tune the apparatus for many

n contact with

different wave lengths and to distinguish
between signals varving

in intensity al-
though produced by waves of the same
wave leneth.

The variable condenser 112 of the local
cireuit preferably contains halanced plates
124, 125 and the variable condensger 110 for
the aerial civemt pre'femhh* containg hal-
anced plates 120, 121, By balancing the
plates of the condenser,
them on opposite <ides of the supporting
shafts, there Is no tendency of the plates to
shift their position owing to their inertia
ns might happen 1f unbalanced condensers

The two
sets of Inductances are in series m the local

ne the |

ceries 1 the local ecir--

This corre-
sponds to position ¢ of the switch with

that is by lm*mﬂ'

. s s e e e

i

tively or
inductance in the loecal circuit and sw 1itching
means for changing from the induective to_

' (luctance 1n cuullt with said aerial,
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were used as on shipboard if the ship rolls.
The local variable condenser 112 may be
connected 1n circuit in any desued manner,
for example in shunt or in series with the
telephone. receiver and the variable . con-

denser 1n the acrial 011 cuit may be connected |

at any desired point in that circuit. The in-
ductance 9 for the aerial loop 1s preferably
divided so that a part of the mductance 1s
placed in each branch of the loop. I employ
two switches 10 and 11 to secure this result.
The inductance 9 is wound around the drum
160 and the switches 10 and 1% slide length-
wise of the drum. These switches are con-
structed as follows: A slide 130, which
slides in a suitable groove 1s cut AWAY SO AS
to receive the fmnel A metallic brush 131
with head 132 is carried by the shde, the
head contacting with the bare wire'9 of the
inductance. One end of the imductance 1s

mmmded at 184. The brush 181 is con-

nected in circuit through the connector 133
and the switch 10 is connerted in circult
through the connector 135. These switches
afford a means for var ving the inductance 1n
each branch of the loop

- Having thus deseribed one embodiment of
the nwentlon it will be obvious that many
changes may be made in its form without
cle mtmn' from the principle thereof.

1Wh'ﬂ, I claim and desire o obtain by Let-—

ters Patent, 1 the following:

1. In a high frcquency ‘%TSU}YH of trans-
mission of energy, the combination of a re-
celving circtut, a variable inductance ar-
mnﬂ‘ed in said circuit. a local cireult, a va-
riable inductance in said local cir cmt, all of
the mductance 1 the receiving circuit be-
ing adapted to be connected either induc-
conductively with relation to the

the conduetive wnnectmn at will.

2. In a high frequency system of trans-

an aerial. a variable in-
a local
cirenit including a variable mduct‘mce sald
inductances being adapted to be connected
either inductively or conductively with re-
spect to each ot
said aerial ecircuit and-switching means for
changmg from the inductive to the con-

MISSIoNn OL energy.

ductive connection at will,

3. In a high frequency system of trans-
MISs1on oi energy. an aerial, a variable in-

“duetance in ecivenit swith said aerial, a local
'mcult 1110111(]1115_{ a variable induetance. a re-

ceiver in said local eirenit. said mductances
heing adapted to be connected either

dn{*tn*elv 01 conductively with respect to
each other, means for moundnw said aerial.
Ccireuit and sw itching means for changing
from the inductive to ‘the conduetive connec-
tion at will, | | |

4, In a hlgh frequency system of trans-

her, means for grounding
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mission, the combination of a grounded j mission of energy, the combination of a cir-

aerial, a variable aerial inductance in cir- | cuit to be tuned and a tuning apparatus
cuit with said aerial, a local circuit includ- | therefor, the latter including a plurality of
ing a receiver, a local variable inductance | inductance coils electrically disconnected
5 -and switching means whereby said aerial in- | from the eircuit, each coil having an indue- 7g
ductance and local inductance may beé | tance equal to or a multiple of a common
thrown in series with each other in said local | unit, and regulating means for including
circuit, and whereby also said aerial induc- | one or more of saic coils in 2 circult, and. -
- tance 1s adapted to be thrown in series with | disconnecting the remaining coils from said’
10 said aevial and said local circuit. = | circuit. R R
- 5. In a high frequency system of trans- | - 10. In a high frequency system of trans-
mission of energy, the combination of a | mission of energy, the combination of a cir-
cireuit to be tuned and a tuning apparatus | cuit to be tuned and. a tuning apparatus
- therefor, the latter including a f?ame carry- | therefor, the latter including a plurality of .
15 1ng a plurality of self-induction colls, each { inductance colls, a.regulating switch carry- go
insulated from the other and each discon- | ing a plurality of sets of conductors, the
nectible from the other, another frame carry- | conductors of one set bewng insulated from
g a plurality of inductance coils, each in- | each other and- the conductors of. another
sulated from the other and each discon- set being conductively connected, means for
20 neéctible from the other, a regulating switch | connecting one terminal of each coil to the g5
tor connecting one or more of said first | respective conductor of the connected set.
named coils 1n circuit, a regulating switch | and means for connecting the other terminal
for connecting one or more of said latter | of each coil to 1ts respective msulated con-
coils 1n circuit and means for moving one | ductor. . | ' o R
25 of said frames with respect to the other so 11. In a high frequency system of trans- go
as to vary the inductive relation between | mission of energy, the combination of a cir- .
satd coils.. | cuit to be tuned and a tuning apparatus
6. In a high frequency system of trans- | therefor, the latter including a plurality of
- - mission of energy, the combination of a | Inductance coils, a rotatable regulating
30 circutt to be tuned and a tuning apparatus | switch, a conducting shaft on which said 95
therefor, the latter including a plurality | switch is mounted, a plurality of conducting -
of inductance coils, each insulated from the segments carried by said shaft and insulated =
other, the colls being electrically discon- | therefrom, a - plurality of conductors in-
-~ nectible from the circuit, and a regulating | sulated from said segments, but electrically
-85 switch for including in circuit one or more | connected with said shaft, ‘a plurality of 100
of said coils at will. . brushes -arranged to contact respectwelg_‘
- 7. In a high frequency system of trans- | with said segments and said conductors and
mission of energy, the combination of a cir- | means for eiectrically connecting the ends
~cuit to be tuned and a tuning apparatus‘| of the respective inductance coils with cor- -
40 therefor, the Iatter including a plurality of responding brushes.- =~ = - 105
inductance coils, a regulating switch, means 12. A high. frequency receiving -system
for connecting in circuit one or more induc- comprising “an aerial, a plurality of in- .
~tance coils at will; a second plurality of in- | ductance coils, a regulating switch carry- -
~ ductance coils adapted to .Il)Je__ inductively | ing a plurality of sets of conductors, the o

45 connected with the first set of inductance | conductors - ofy one’ set being insulated 110
coulls and a regulating switch for conduc- | from each other and the conductors of
tively connecting the. second set of induc- | another set being conductively connected,
tance coils 1n circuit in series with said first- | means for connecting one terminal of each -
named set. _ o - ' | coil to the respective conductor of the con-

°0 - 8. In a high frequency system’ of trans- | nected set, means for connecting the other 115
mission of energy; the combination of a cir- | terminal of each coil to its respective in--
cit, to be tuned and a tuning apparatus sulated conductor and means for connect- =
therefor, the latter including a plurality of | ing oue of said insulated . conductors to the

. Inductance coils, a regulating switch adapt- | aerial and one of said connected conductors

°% ed to connect one or more of said coils in | to ground. -~ 120
series 1n a clrcuit, a second plurality of in- | 13. In a high ._frequency.s_ystqm of trans-
ductance coils, a regulating switch adapted | mission of energy, the combination of a cir-
to connect sald second plurality of coils in a | cuit to be tuned and a tuning’ apparatus

_circuit, frames for carrying the two plu- | therefor, -:th'e__latber-__mcl'udmg_.aJ._" ame carry- -

%0 ralities of coils adapted to bring them 1nto | ing a plurality of inductance coils, each elec- 125

- - inductive relation with each other, and a | trically disconnected from the other, a sec-.
switch adapted to connect the two pluralities {-ond frame’ carrying a plurality of induc-
of coils 1n circuit with their windings.in | tance coils, each electrically ‘disconnected

. unison or in opposition, - " | from the other, the frames being arranged

9 9. In a high frequency system of trans- | to telescope one within the other, electrical 130

...........




connectors carried by each of said frames
for respectively connecting said inductance

~coils in circuit, and one or more regulating
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‘the coils of ¢
switeh caumd by said inner frame Tor con--
1ecting one or
of cml% carried by the inner frame 1n cireuit.

sywwitehes For Lonnectmﬂ one or more of said
inductance coils with za1d connectors.
14. In a high frequency system of trans-

‘mission of energy, the combination of a cir-

cuit to be tuned and a tuning apparatus
therefor, the latter including a phll“ill y of
inductance coils, an outer hxed frame on
which said coils are mounted, an inner slid-
ing frame carrying a plumhw of inductance
coils and 2 1“e<mlatmcr switch carried by
sald sliding frame for connecting one or
more of the coils on the shding Fr ame 11
circeuit.

15. In a high frequency system t::rf trans-
mission of encrgyv, the combination of a cir-
cuit to he tuncd and a tuning apparatus
therefor, the latter including an “outer frame

carrying a plurality of inductance coils, an

inner frame carrving a plurality ot induc-
tance coils arranged in sets, the inductance
f each
1ally a mnltlph of the inductance of one of
nother-=et and a 1@?[11{111116

more ot the coils oi ench set

16, In o high frequency system ot trans-
mission of energy, the combination of a cix-
cult to be tunud and a tuning apparatus
therefor,

carrying a plurality ol inductance colls, an
inner frame carrying a phlmhtr of indue-
tance coils alrmmod in sets, the induetance
of each
atunualh a multiple of the inductance of
one of the colls of the other set, and a plu-

rality of regulating switches, one for each
sot of coils for Cmmectmﬂ onne or morve of
thﬁ mlla of the set 1, cnmlt
. In a high frequency system of {rans-
nission of energy, the combination of a eir-
cuit to be tuned and a tuning Appar: atus
1]101&3‘101, the ht’wz 1110]11(1111.{3, an outer frame
carrving a pluradity of inductance coils, an
inner frame cavrving a plurality of induc-
tance cotls
of one of the coils of one set being substan-
tinlly o wultiple of the inductance of one
of the coils of the other set, and a2 plarality
of rotary regulating sw itches. one for each
cet of Lmh for unmectmﬂ one or more of
the coils of cach set in circuit.
1S, in a high frequency system (ﬂ fraR-

mission of enerev, the combination of a cir-
apparatus

cuit to be tunced and a tuning

{herefor. the latter melufhnfr an outer cv-

lindrieal fixed frame, a plurality of sets of

nductance coile wound around 1he outside

of said frame. the inductance of each coil of
one set being substantially a multiple of the

inductance of a coil of the other set, a plu—
rality of brushes with Whhh the ends of sald &

h of the coils of one set being substan-

of the coils of one set being sub-

AL 1mec1 i sets. the inductance

— — =i -

the latter including an outer frame |
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coils ave respectively connected, a plurality
of regulating sw itches for said coils, said
regulating switehes including a shaft, a plu-

rality of conductors adapte  to contact with

cid brushes. said cond m‘{uh being arranged

with their leading ends i a apnal CUTVe
about saul shaft. a plnmhh of conducting
pins insulated frowy =aid conductors,

u‘mdnctm means for eleettieally connecting
said pins and mweans for conneeting satd pins
111 anu’( : -

. In a hieh frequency s\-iem of trans-

11115».1101] of enerey, the combination of a cir-

cuit to be tuned and a tuning apparatus
therefor, the latter 1110]12{]1110' A casing, A
fixed frame within the easing, a plm ality of
inductance coils wound almmﬂ said frame.
a shiding f[mme arranged to slide mtn {md
out of said &%mg. A phu al1tv of inductance
coils carried by said sliding: frame and 2
cover attach{nl m sald f-h(lill” Frame and
adapted to closy said casing when Sd]d sldl-
ing frame 1s within sald casing. |

90, In a high frequency svstem of frans-
mission of energy
cuit to be tuned and a- tuning apparatus
therefor, the htterlndudmﬂf a casing, a fixed
frame. a plurality of mductance cos ils carried
0% said fixed frame. a guide rod, a shiding
frame, a plurality of indnetance coils e wrried
by anid sliding frame, said <hiding frame
‘)mnﬂ' ﬁmded i its movements by saad rod, o
cover attached to said sliding frame and
oniding means for said cover.

91. In a hioh frequency system ot tr rans-
mission ot energy, Huu cmnlmmimn of o cir-
cuit to be tuned and a taning apparatus
therefor. the latter 111(11111111” Q4 Ccasingy
fixed frame, a sliding frame, n plurality of
sots of inductance coils wound around said
sliding frame, a guide vod rgrdly wrmu'. at
ane end to said fixed frame. the other end of

the guide rod being unsu pmmed and means

for ﬂuulmg catcl ll{hnﬂ* frame on said guide
md | :
922, In a hwh frequency %ntem of trans-
mission of enerey, LllP combination of a cir-
cuit to be tuned and a tuning apparaius
therefor, the Ilatter imecluding a casimg, o

fixed frame, a plurality of inductance coils
wound amund said frame, a

<T111{19 rod.
means for removably -~£‘==uuu”1<‘r onie enc of

said guide rod to the frame of the appara-

tus, the other end of the ouicde rod being un-
supported, a sliding frame. a plavality of
inductance coils w ound around said sliding
frame. said latter frame being adapted to he

said sliding frame, a plurality of reculating
%W1t(:hes carried by said sliding frame, said
regulating switches being adapted to mc]udt,

One or more of said mdmtmm cotls m-eir-
cuit. -

98 In'a hwh frequenc;y Sy stem of frans-

—_-

the combination of a Clr-

70
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pin arr 111()0(1 m ndyvance of a f:*.('n.‘l_*ef-j-g1:)01111_1.11;;'
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| gmded on said guide rod, a cover secured to
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mission of ene,rgy, the combination of a cir- | ‘the other and mounted upon a common car-

clt to be tuned and a tuning apparatus |
therefor, the latter including a hﬂme, a plu-

rality of inductance coils wound around the
outside of

carried thereby, a plumhtv of brushes ar-
ranged within said frame, and adapted to

‘codperate with said regulating switches and

electrical connections between the “ends of

the . inductance coils and - the respective

brushes, said eonnectmnq pasfsmo' tluonﬂ*h
said frame.

24. In a high hequencv qystem of tl* ans-
mission of energy, the combmqtlon of a cir--
-cult to be tuned and a
therefor, the latter including a ﬁzed frame,

tuning apparatus

a plur dhty of inductance cmk wound around

~saird frame, a sliding frame arranged to shide

within said fixed frmle a plurahfv of in-

ductance coils wound around the outside of
‘said shiding frame, one or more shafts ex-

tending longltudmmlly of said sliding frame,

a plurality of econductors carried bV said |
shafts, said conductors being insulated from
each other and from said shafts, the heads of -
said  conductors being armnfred spirally

around their respe{,tlve shafts, a plma ity of

conducting pins each fl,rranged opposite the
means for |
electrically connecting said pins, a plurality |

head  of one of the conductors,

of bmshes admpted t0 contact with said con-
ductors and said pins and electrical connect-

1Ng means. Connectmﬂ' the ends of 'the re-_'

fspectwe coils to re3peotw brushes.

25. In a high frequency system of franc:-'

mission of energy, the combination of a cir-

cuit to be tuned and a tuning apparatus

~ therefor, the latter including a plurahtv of

49
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inductance coils normally disconnected from
each other, a plurality of brushes including
an end brush the ends of the coils being con-
- nected to IE%IJectwe brushes, a carrier, a plu—{
rality of conductors carried by said (harmel |

each insulated from the other, the heads of

the conductors being staﬂ'gered with relation
to "each other, a plurahty of conductmg'
pins, each pin .-,u'rfuwed within the zone of
the COI‘I'eSpOI]dlIlﬂ' conductor in front of said-
conductor and alongmde of the head of the
adjacent conductor, means for electucally
connecting said pins, means for connecting |
the mrmnt to one of said pins.and means for
connecting another pOl‘thl’l of the Clrcmt to-'
‘the end brush. |
26. In a high frequency %ysfem (}f tmha-.
“mission of ener oy, the combination of a cir- -
~cuit to be tuned ‘and. a tuning apparatus |
.- therefor, the latter mcludmg a plurahty of
111ducta,nc,e calls, a plurality of pairs of

brushes, a plur a,h’ry of inductance coils, each

coil hawng its ends connected respecti vely to
the brushes of a pair, means for insulating -
each pair of brushes from the adjacent p‘ur

a plur ahty of conductors; e,ach 1118111ated fro

sald frame, one or more regulat-
g switches arranged Wlthm said frame and

pacity,

dlsconnected

rier and adapted to successively connect ad-
‘Jacent brushes,

a - plirality of - conducting

pins insulated 11 om each other.and mounted -

upon said carrier, each of said pms bemng
adapted to hllece%n"elv contact with the ter-

minal brush of a coil, when the other brush

70

“attached to said coil is electr 1cally connected

throuﬂh one of said conductors w ith the ad-

| JﬂCEHt coil, means for electrically corinecting
said pins .;md Heans for connectmﬂ %ald pmcs-

. circuit.

27. In a hw*h hequency system of tr 3118~_
mission of energy, the combination of a re-
a- variable mductance ar-
.:uw‘ed 1n said -cu'*cmtj a local eircuit, a'vari-

cewmr_r cuwzmt

able inductance in fmld local cucmt sa1d
inductances being adap ted to be. connected

either mduchvelv or COnduetlvehr w1th rela—-
switching. means for

tion to each othe-r--
changing from the mductwe to the conduc-

tive connectlon at will and means for mov-
‘ing one of said inductances with*relation to
the other so as to vary the 111(111{31311?6 reh---

tion between them:

28. T a high frequenc f System of trans-—'

‘mission of energy, the combination of a cir-
cuit. to be tuned and- a tuning apparatus
therefor, the latter including a plurality of
inductance coils, a Iecruhtmg switch, means
for connecting in circuit one or more 1nduc-

tance coils at Wlll a second plurahty of 1n-
ductance coils r1,(“1‘1piced to be inductively
connected with the first set of inductance
coils, a regulating switch for conductively
connecting the Laec-:md set of inductance coils
in circuit in series with said first named set
and means for moving one of said induc-

tances with relation to the other so as to

vary the inductive relation between them.
29. A tuning apparatus for. high fre-.

quency system of - transmission of. energy

SO

95

136

comprising a_casing containing a balanced -
Tocal and aertal candemel of Varmble Ca- ..

pacity,

an inductance, a pair of shding

‘switches adapted to Conne'et one: or more

turns of said inductance in the branches of

an aerial loop, a local inductance, an aerial
inductance, a- plm ality = of -

mductdnce 1espect1vely in circuit.
30 A tuning
Qn:uene}:r wstem of tmmml%mn of energy

comprising a casing containing a balanced
local and aerial condénser ot “variable eca-
a palr of sliding
switches: adﬂpted to connect one or more
turns of said inductance in the branches of
an aelml loop,
Sprising a plurahty of . coils electrically
inductance . com-
prising a plumhtv of coils electrically
“discontiected,

an - mductance,

a local inductance eom-

aerial

reg uhdmﬁ
more {n

a plm"ahw- of
switches for' wconnecting one or

S‘lld 10(,&1 and aerml mdut‘i“%ncm m ﬂhm it

1"egula,tmfr |
switches for connecting said local and aerial 1

apparatm for hlﬂ"h fre-—'l

120
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withont connecting the remaining cotls 1n
c1renlt.
5104 tuning apparatus for a high fre-

(riency svstent of uciranuwmn of energy 1n-
t]lltlm“ the combination of a Dlurthtv o1

'nuhu ance coli=x cleetrieally Jizconnectible
rom each other. and switehing medns for
mnwumﬂ OLIC O 11ore o1

" ni]% i series with

circuit to be- tined without conpecting the

remaining coils to the cireuit, thereby {wmd
g the connection of dead ends to the cir-
Cmt ‘

A tuning apparvatus for a high fre-
quenc' svstenn of dransinission of energy
comprising the combimation of a plur ﬂh‘w of
inductance coils. one of which may be dL -
trically disconnected from the remaming
coils and switching wmeans for connccling
said cotl to the cirenit and diseonnecting the
remaining coils from said cireait, whereby
the connection of the dead ends of the re-
mainine coils with the creuit 13 avoided.

53, 4 tuning apparatus for a high fre-
Guency sy stem of trapsinission of energy

comprising the combiation of one or more

—_
g |

quency

from saud cireut.
caid coils to the

378,804

inductance coils ac apued to be connected 1in
sories with each other and electrically dis-
connectible from a cremt and. axmchmfr
neans 1or cmmectm“ one or more of saud
weh other and to said

circult and disconnecting the remalning coils
Hlvlt“b\ 1101{111‘1{1 Lh{, O -

ection Of dead ends to the eiveuit.
34\ tuning apparatus for a high fre-
systemi of transmission of energy

- comprising the combination of one or more
inductance coils electrically  disconnectible

from a ciremt and a mm:tb]ﬂ switeh for ConN-
necting one or more of said eolls to said C1r-
crit and hh—L()ilIl@U]ll‘-’T the remaining colls
from said cireutt, th mdn l‘sﬂlthﬂﬂ“ Ulb CON-
nection of dead ends to the eireuit.’

In testimony whereof, I have signed my
name to this specification, in the presence of.
two subseribing witnesses. |

ROBIRT H. MARRIOTT.
Witnesses:

W. C. MARGEsSOX,
W. K. Drssiveg,
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