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Detectors, of which the following is a speci-
~ fication. _ - At

10

15

UNITED STATES

PATENT OFFICE.

JOSEPH MURGAS, OF WILKES-BARRE, PENNSYLVANIA.

 MAGNETIC-WAVE DETECTOR.

. No. 017,104, Specification of Letters Patent. Patented April 8, 1809, |

Application filed Sgptembter

29,1908, Serial No, 466,385,

To all whom it may concern:

~ Beitknownthat I, d OSEEHMUBGAS, a citi-

zen of the United States, residing at Wilkes-
Barre, in the county of Luzerne and State-of

Pennsylvania, nave invented  certain new.

and useful Improvements in Magnetie-Wave

This invention relates to means for detect-
ing electric oscillations such as are produced
in connection with wireless telegraphy and
has particular relation to that class o such
devices which depend for their operation
upon changes pro uced in the magnetic con-

dition . of magnetic material such .as 1ron

- -which are occasioned by the passage of the

20

panying drawings of which, = |
¥jgure 1 is a perspective view of the de-
~ tector; Fig. 2 is a perspective view of the
field magnets showing the eleetrical connec--
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- station; and, Fig. 8 shows a modified struc-
ture in which permanent in-place of electro
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oscillations. |
 The object of the present invention 1s to.
provide an apparatus of the character de-
sciibed which shall be efficient in operation,
compact and simple in construction, and of
small cost to manufacture. R
The invention is illustrated in the accom-

tions for the field magnets, the coil of mag-
netic conducting material and casing being

removed: Fig. 3.is a perspective view of the |
casing; Yig. 4 is an end view of the casing
with the cylinder in place, also the coil con-
stituting & part of the means for rendering |

the signal manifest is shown; Fig. 5 is a side
elevation of the cylinder and the coil of con-

ducting magnetic material carried. thereby;

Hig. 6 is a longitudinal section of the same;

Fig. 7 is a diagram showing a receiving sta-

tion including o magnetic detector embody-

ing the present invention and also a sending

magnets are-employed: -
eferring to the drawings and first to

Figs. 1 te 6, inclusive, the apparatus com-

prises the bed plate A from which extend

the upright standards B and C, to which 18
pivoted the field magnet frame D, the ener-

oizing coils B of which are excited from a
suitable sotirée: B of current supply. Lo-
cated within the field frame is.a casing G of
nard rubber or other suitable material. in
this casing is rotatably mounted the cylinder
H carrving the coil I of conducting magnetic

material. Supported by the casing G 1n in-

ductive relation to the field produced by the

terial which, with the telephone receiver K,
| constitutes.the means for rendering the pas-
1 sage of ascillations manifest. The usual an-

-__. l tute the means for receiving. the waves or

| thecoil I. The sandipg station:is shown at
I N: " The cylinder H and its coil are continu-

o suitable driving belt . -~ -~
" Referring now to.‘the apparatus, above

bers. are secured the pole pieces 5 and 6.

relation to the coil I is permitted by reason of

tenna L and the earth connection M consti-

1 field m&ghe‘ts is the cmlJ of cqﬁdﬁcting ma-

oscillations ‘and conducting them  through

65

 ously rotated by any suitable means such as

generally described, in detail, 1t will be seen
that the field frame D comprisés the énd
members 1 and 2 and the longitudinal mem-
| bers 3 and 4. To the last mentioned mem-

70

Radial adjustment of the pole pieces with

75

1 the slots as 7 and 8 in the end members of the
| field frame, through which the screws 9 snd -

10 pass into the ends of the members 3 and 4. -
It will be apparent that by loosenin these
| serews the members 3 and 4 and with them:
‘the magnets or pole pieces.5 and 6 can be
moved radially of thecoilI. - Thefield frame,
as a whole, 18 rotatable cirecumferentially

80

| about the coil upon the studs 11 and 12, be-

ing clamped 1n. adjusted position by means of
the nuts 13 and 14. - . -

83

The field winding E is shown as divided

|'into four sections 15, 16, 17 and 18. The

sections 15 and 16 upon the member 4 are
wound to oppose each other and produce &

90

| consequent pole 2t 6 in a manner as is well

the member 3 are wound to produce a conse-

‘bers being 80 wound as to produce poles of

e winding L 1s con ected with a’source £,
in this case shown as a battery, through a re-
| sigtanee 19 whereby the amount of current

flowing through the winding and thereby the

of iron to provide good magnetic circuits, .

poles 5 and 6 as shown, is provided with lon-

the cylinder. Fixed in the casing are studs

| the bars 27 and 28 In which the rotating cyl-

quent pole at 5, the sections of both mem-.

opposite polarity in the pole pieces 5 and 6.,

- The casing G, which is‘pfaced between the
106 .
‘oitudinally extending slots 20 and 2¥ for the '
reception of the coil d. Ledges as 22 being =
formed on the casing at each end for support-
ing the ends of the coil J about the shaft of

understood, while the sections 17 and 18 upon -

95

10¢

| intensity of the magnets may be vared.
‘The whole pole frame should be constructed -

. 110
23,24, 25 and 26 upon which are supported *
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.nder i§ journaled.  Thése bars are prefer--1 -~ While I do not wish to be limited by any
ably of brass or other non-magnetic material. tneory -of operation, 1t'is ' my belief that the
- The ‘rotatable cylinder H com rises the | operation of the device is as follows: As the

~ blocks 30 and 31, which ma: “be of brass, and 1 corl of magnetic material is slowly rotated

- 5 upon which is carried a cy inder 32 of & re- | as indicated by the arrow Fig. 4, in the mag- 5

- fractory insulating material. © A guitable in- | netie field, the ‘magnefic conditions in the o

sulating material of this character has been | coil do not change :instentaneously in re-
found to be that known commercially as | sponse to- the. changes -in magnetism to .

- lavite”.  Fixedin the blocks 30 and 31 are L.Whiﬂh the various parts-of the coil are sub-

'10 the trunnions 33 and 34 which are journaled® gected, but on the contrary there is a lag be- 75

- -1n the bars 27 and 28. Upon the circum- | tween magneto-motive forée which tends

ference of the cylinder 32 is- wound ‘the coil I | to roduce & certain ‘condition in the mate-
- .of magnetic conducting ‘material such as rial of the coil and a production of that con- .

- .iron,. The extremities of thig coil are elec- | dition. Thé result is that the magnetic
15 trically connected with the trunnions 33 and | field: 15 distorted bv the revolving coil of gg
. 34 upon which’bear the:springs 35.and 36 ‘magnetic material. - The property resuliing

which are respectively connected to the an- I’n'tbﬁejag: mentioned is known. as thie hystere--
~ tenna and  the earth, 1t will ke observed | sis of the material of- which the coil is con-

- that the coil I is composed of a plurality of structed. - The hysteresis. is-changed by the -
120 wires 37 and 38 which aré ‘wound side by side | passage of ‘high frequency electric oseilla- a5

and ,ele'cfrica,lljr:'connécted- in parallel.. The | tions ,through'i;he'c_ati]land’_é.‘.ons'e_quently the
- object of using a plurality of wires instead of | distortion in. the field will he changed or, in’

- a single ‘wire of large size is to Increase’ thefl' other ‘words, the. magnetic' field will shift.

eflicacy of the -apparatus by keeping down., -upon the passage of oscillations of the char-

r

25 the ohmic resistance.and Increasing the “ gkin -

 T€ 12 the ! acter referred to. It appéars then that the 9o
effect’’. - This arrangement facilitates sharp | magnetic’ field produced by the stationary
~tuning,” The tuning may *alsojbe--faciﬁtateg | magnet: (which although adjustable 1S nor-
by a variable inductance T in sertes with the | mally statlonary) is distorted by the révolu-"
_.coll I. This winding of a Plurality of wires | tion therein of the rotating coil of. magnetic . -
30 1n the same direction 'alld"el'ectrigaﬂy con- | material and is~nd;:ma.llygst;a};tio_na;ry . this o5
- nected in parallel for the pur ose-specified is_.‘ distorted position. : If now electrical ascilla-
- not to be confounded with the winding of'a | tions pass through the coiland its hysteresis
- coll by a plurality of wires in o posite direc- | is thereby changed, the field will shift and .
tions for the purpose of neutralizing self in- | magnetic lines of force will.cut the coil J and
35 duction. While under some circumstances produce an impulse of curfent therein which 10¢
+ 1t may be advantageous to ‘employ a non- | may be detected by means of the telephone
. inductive coil in g paratus embodying my receiver K connected to the terminals of the
~Invention it is usually preferred that it shall [ coil. R |
. belInductive so that tuning will be facilitated | At the sending station; as'shown in Kig. 7,
40 and I have so illustrated the coil in the pres-'| is the aerial or.antenna 41, the earth connec. 105
- ent Instance. For the best results the iron | tion 42, the condenser 43 and the spark gap
. ‘wire composing the coil should be soft and | 44. Across thesspark gap and condeénser
“preferably the annealing for this purpose is'| is connected an *adjustabfé;inductance. 45 -
o accomﬁlished after the wire is woun upon | which is made adjustable so-that the appa-. . -
45 the cylinder. The heat incident, to such an- | ratus may be tuned. - Across the spark gap 110
~ nealing would injure substances (as for in- | is connected a-secondary 46 of g transformer B
" stance bard rubber) which possess the necegs- ‘the primary 47 of which'is connected with a
Sary properties as insulators-and except for | suitable source of high frequency current.
the results being subjected to the heating in | Referring to Fig. 8 in which permanent -
80 the annealing operation, ‘would be satis- | instead of electro magnets are employed, it 115 .
- factory. To resist this heat-and at the same.| will be seen that the cylinder and its casing
 time furnish the necessary insulating quali- | are located-between the permanent magnets -
ties, the refractory material sych as*]ga,vite is | 50 and 51, Each of these magnets is com- -
_ em%)loyed. T O | pound, .bein’%canlpesed‘of 8 plurality of bar
785 To rotate the cylinder ‘and coil thereon, | magnets. - I'he construction and mounting 126
~ one of the trunnions is provided with a pul- | of each of the magnets is similar tothe other
“ley 40 from which a belt O extends to a mo- | and theréfor_e-‘a,"‘-descriptiqn of one will apply
tor. o s . | to the other.. The bar magnets composing
. It will now be ‘apparent that when the the: compound magnet 51 are clam {v;-.df"ga- o
60 parts are assembled as 'shown, and the field ] gether and to the cross heads 52'and 53 &v 125

- *»

-

- magnets &re_"’energlzed, a magnetic field will | means of brass clamps 54 and 55, these cras%,;‘
pass from the ‘pole piece 5 to the pole piece | heads shiding. upon the rods 56 and 57. Ad-

6, a large pdrt of the magnetism passing Justably secured upon the rods 56 and 57 is

through the’ magnetic material of the coi & slider 58 which may be secured in any 'de-

65 Mpon the 'cy%der, T .sired position by a set screw 59,  Between 130"

F




10

——t

|

21{)

..:'_;l

40

ot
1

60

m

017,104

3

this slidev and the cross head 53 are tension | net, means for continuou islv rotating said

springs. 60 which tend to press the magnet
toward the casing of the cylinder. The

serew 61, wmmblv moeunted 1in a bracket 6:1

r”{temlmff from the base of the spparatus, is

in screw threaded sngagement with the cross
head 353. 'This serew provides means for
withdrawing the magnet {rom the casing
while thie adjustable :-Jhder 58 aflords a means
for adjusting the spring 60. In this con-
struction the casing G is carried upon the
frame 1. Asin FW 1 this irame is held n

adjusted position by nuts as 13 arlfi 14 and

may, when these nuts are locsensd, be ro-
tated to adjust the coil J to any desived posi-
tion about the axis of the cvlinder.

While the invention has been illustrated
in what are considered its best embadiments,
it mav be embodied 1n other structures with-
out depdrtmu‘ from its spirtt and 1s neg lim-
1ted to the mtructure% shown in the drawing.

Yvhat I claim 1s:—

1. In an eleetric oscﬂhtmn dobL ctor, the
combination with means for producing 2 NOT-
mally stationary magnetie field, a conductor
of magnetic material movable in said field,
means for continuously moving said con-
duetor m said field, means for conducting the
oscillations thmugh said conductor, “and
means 1n inductive relation to said field for
rendering the passage of oscillations mani-
fest. |

2. In an electric oscillation detector, the
combination with means for producing 2 NnoT-
mally stationary magnetic field, a coil 1 of con-~
ducting magnetic material rotatable in said
ficld, means for continuously rotating said
coil, means for conducting the oscillations
tlnough satd .coll and means 1 inductive
relation to said field for rendering the pas-
sage of osciliations manifest.

3. In an electric oscillation detector, the
combination with a stationary magnet of a
coliof conductimgm: IU‘HGLI(,llhbti‘lhﬂlom‘tﬁblf‘
the held of s.-.l,ld matrnet means for con-
tinuwously rotating said coil in s;ud field,
means Lor mmluctmg the osciilations thr ouph
sald ¢oll and mea
said field for 1(‘11(1011110 the passage of oscilla-
tions manifest.

4. In an electrie oscillation detector, the
combing 1’(1011 with 2 mnormally stationary
magnet, of a coul ol conducting magnetic
material, um table in the field of said Imag-
net, means for continuously rotating said
coil, means for conducting the oscillations
through said coll, and means In induetive
relation to said field for rendering the pas-
sage of oscillations maniiest, said rffm'n@t he-

1@1 radially adjustable vuth relation to said
a0

In an electric osciliation detector,
(:mrfmnu,t-mn with a normally
magnet, of a coil of conduecting magnetic

ns in inductive relation to

the

stationary |

-—u

1 e — - — —

| th:m osand coll,

| osclllatmns

mll means for conducting the oseillations
thmugh sald coil, and means in inductive
relation to said field for ven wdering the pas-
Sa.ge of oscillations manifest, satd xagnet be-
ing circumferentially
tion to said coil. |
6. In an electric oscillation detector, the
combimation with a normally: stationary
magnet, of a coil of conducting magnetic
mate mtl rotatable m tlm field of said 11,2
net, means for continuously rotating 5.;11(1
coil, means {or conducting the oscillations
and means in 11]dut,t1v
relation to said field for rendering the pa
sage of cscillations manifest, said magnet he—

g cireumfberentially and adially .;Ld]llbtz},blf‘

with relation to said coil. .

7. In an electrie oscillation detector, the
combination with a normally stationary
magnet, of a coil of conducting magnetic
m‘ltE‘llEbl rotatable in the field of said mag-
net, means lor continuously rotating satd
coll, means for conducting the oscillations
through said coil, means in inductive relation
to said field for rendering the passage of
ranifest, and means for varying
the intens: tV of said magnet.

8. Tnn an eléctrie oscillation detector, the

combination with means for [n()ducmg Q-
magnetic freld, of a coil of conducting mag-

netic material, said coil and {ield being rela-

*,twelv niovable means for conducting the

oscillations thr fmf*‘h sald coil, and means for
rendering the passage of oscillations manifest

comprising a coll extending longitudinally |

- of tlw aforesald cotl.

9. In an electric oscillation detector, the
combination with means for producing a
magnetic field, of a conductor of magnetic
material I said field, means for rendering

| the passage e of the oqcﬂlﬁtlonq manifest com-

prising a coil m mduetive relation to said
hPId said coil and field being normally sta-
tiona v with relation to each other but said
coll and field on the one hand and said con-
ductor on the other being relatively movable,
and means for mnduﬂtmg the O‘SUlllatltlnS
through sald conductor.
10, In an electric oscillation detector, the
combination with a2 support, of magnets
mounted thereon, a coii of conducting mag-

netic material I(“tdtfibh" mounted upon said

suppmt within the field of said magnet, a

asing about said coil, means for rendering
Dhe passage of (;bf‘lllﬁtli}ﬂ‘s manifest compris-
ing a coil supported by said casing and ex-
tendmr longitudinally of the aforesaid coil
of magnetlc material, means for rotating the

sald coul of. magnetic material and means for

condueting the osecillations through said coil
of magnetic material, -

11. In an electric oscillation detecior, the

combination with a support, of mawnets

m&tewzl rotatable in the field of smd mag- | mounted thereon, a coil of conducting mag-

2 uataulv with rela-

(]

0
-

100

110.
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4

netic material rotatably mounted upon said

~support within the field of said magnet, a

casing inclosing said coil clrcumferentlally,
means for rendering the passage of oscilla-
tions manifest comprising a coil supported
by said casing and extending longltudmftlly
of the aforesaid coil of magnetlc material,
means for rotating the said coil of man*net.lc,

~material and means for conducting the oscil-

10

lations through sald coil of magnetic ma,te—
rial.

12. In an electric oscillation detector the
combination with means for producmﬂ 2)

~ magnetic field, a coil of conducting magnetic

15

material in said field, said coil and field being

relatively movable and said coil comprising |

a plurality of wires wound in the same direc-
tion and connected in parallel, means for

conducting the osclllatlons through said coil |

| 917‘104

and means in induective relation to sald ﬁeld
for rendering the passage of oscillations
manifest. '

13. In an electric oscﬂl&tlon detector the

conibination with means for producmﬂ' a
magnetic field, of a body of conducting mag-
netic material rotatable in said field, means

for conducting the oscillations through sald
body and means for 1ender111g the passage
of the oscillations manifest comprising a coil

of conducting material wound longitudinally
of the axis of rotation of said body. |

In testimony whereof I affix my mgna,tme _

in presence of two witnesses.
JOSEPH MU RGAQ

Wltnesses .- B
Joun P. POLLOOK
CLAIRE JOHNSTO‘\T
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