
, S, E, TOWNS END, 
WAROMETER. 

APPLICATION FILED APR. 10, 1918, 

1,376,592. Patented May 3, 1921. 
3 SHEETS-SHEET 

- 2 

Z 

AZY a trav2 2. 

N FN) 
N NNW 

Af SSN-2 2 
2 2 2. É-NS { 
Se),2ZZZ2SN 747.7% a1 ASA. 75wSA'A/Z7 

SNESN 24/7/6 ZZAoz7e/s 23 Cy 3. gzz7.4% 

  

  

  

  

  

  

  

  

  

  

  

  

    

  

      

    

  

    

  



J, S, E, TOWNSEND, 
WAROMETER, 

APPLICATION FLED APR, 

1,376,592. 

ASN2. Z 3. 

2x 6 
(SNS, 

10, 1918, 

Patented May 3, 1921. 
3 SHEETS-SHEET 2. 

4, Iweavros ASA 7bwsAt 
4y M/s area/7eys / Zeau 2766, 

  

  

    

  

  



J, S, E, TOWNSEND, 
WAROMETER, 

APPLICATION FLED APR, 10, 1918, 

1,376,592. Patented May 3, 1921. 
3 SHEES-SHEET 3. 

AVA W707 
V 5A. 75l/vsawa 

47 // ga'a'arzez/5 2% 74.7.0% 

  



10 

5 

20 

25 

30 

85 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
JOHN SEALY EDWARD TOWNSEND, OF OXFORD, ENGLAND. 

WARIORIETIER, 

1,376,592. Specification of Letters Patent. Patented May 3, 1921. 
Application filed April 10, 1918. Serial No. 227,68. 

To all whom, it may concern: 
Be it known that I, JoHN SEALY EDWARD 

TowNSEND, a subject of the King of Great 
Britain, residing at 20 Merton street, Ox 
ford, England, have invented a new and 
useful Improvement in Variometers, of 
which the following is a specification. 
The object of this invention is to provide 

a variometer with one fixed and one mova 
ble coil to give two ranges of inductance in 
simple relation to each other so that when 
used with a fixed condenser to form a Wave 
meter two ranges of wave lengths are given 
by the same graduations on One scale. Also 
the arrangement may be extended SO as to 
obtain an instrument where three ranges of 
wave lengths are given by the same gradua 
tions on One Scale. 
My invention is illustrated by the accom 

panying drawings, in which Figure i is a 
front view of an instrument constructed in 
accordance therewith; Fig. 2 is a horizontai 
section on the line 2-2; Fig. 3 is a rear view 
of the fixed frame with its winding: Fig. 4. 
is a section of the fixed frame on the line 
4 4; Fig. 5 is a view of the movable frame; 
Fig. 6 is a section thereof on the line 6-6, 
Fig. 2; and Figs. 7 and 8 are diagrams of 
the connections. 
A is a box in the front of which is an 

aperture A1 adapted to receive a dial B 
mounted on a spindle C journaled in a bear 
ing D1 in the front of a stationary frame 
D. Secured to the inner end of the spin 
dle by a clip E is a frame E the rear of 
which is supported by a stud C mounted in 
the back of the frame D. 

In recesses in the frame D are fixed corner 
pieces D' of insulating materiai, and in 
screw threads cut in these is wound a coil F 
the ends of which are soldered to tags F on 
ebonite pieces D8 screwed to the back of the 
frame D. The tags are connected, as shown 
in Fig. 7, by wires F, F, to terminals F4, F, 
and F, which protrude through the front of 
the box A. 
Wound upon corner pieces E° fixed to the 

frame E is a coil G, the self inductance of 
which is equal to that of the coil F. The 
ends of this coil are soldered to tags G 
which are connected by wires G, G, pass 
ing out through holes bored through the 
length of the stud C to segments G, G, 
mounted on the front of the box A. 
The inner frame E being smaller than 

the outer frame D, a coil wound on it would 

have a smaller inductance than a coil simi 
larly wound on the outer frame. It is of the 
essence of this invention that these two in 
ductances be equal, and this effect is ob 
tained by winding the turns of the inner 
coil G more closely than the turns of the 
outer coil F, or by making the inner coil of 
a larger number of turns than the outer. 
Thus with the frames shown the inner coil 
may contain 61 turns at a distance of oth 
of a centimeter apart, while the outer coil 
contains 51 turns at a distance of th of a 
centimeter apart. 

Pivoted at the center of the segments is 
an insulating switch handle H carrying two 
spring brushes H, H°. As shown in Fig. 1, 
the switch is in a neutral position, but when 
it is turned clockwise the brush H will con 
nect the terminal F to the segment G', and 
the brush H will connect the terminal F 
to the segment G, and thus the coils F, G, 
will be in parallel; when, however, the 
switch is turned anti-clockwise from the 
neutral position, the brush H will connect 
the terminal F to the segment G' and the 
brush H will connect an idle stud F (simi 
lar to the terminals F, F and F) to the 
segment G' and thus the coils F, G, will be 
l) SeeS, 
From theoretical considerations it may 

be shown that when two coils, the self in 
ductance of which is equal, are thus mount 
ed and are connected in parallel, the divided 
circuit behaves toward alternating currents 
of high frequency as a single coil having an 
inductance equal to one quarter of the total 
inductance of the two coils connected in 
series; that is to say, that in any position of 
the frame E the total inductance of the two 
coils F, G, with the switch H in the series 
position, is four times their inductance with 
the switch in the parallel position. Or, 
while the switch is in the parallel position, a 
range of inductances is obtained by turning 
the inner frame from one position to a sec 
ond, and by changing the switch over to the 
series position another range is obtained of 
four times those inductances by turning the 
inner frame again from the first position 
to the second. 
This variometer is very suitable for meas 

uring the lengths of waves employed in 
wireless telegraphy, and I can, with the coils 
F, G, in series, get a range of wave lengths 
double those with the coils in parallel. 
On the dial B therefore I provide one 
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The remaining part, 

required for measuring 7ave ie. 
criy shown diagraminaticaiiy in 3i 
they are of ordinary construction and here 
fore it is unnecessary to show them in de 
tail. K is a condenser, L & jamp, i? a bat 

f | 3 Éery, N a choke coii, C a buzzer and I 
Switch by which the lang and choke coil 4 

Anay be connected to it. 
sired to have a visual si 
E, F, G, is in resonanc 
be measured, and by whic 
be connected when it is desired to have an 
audible signal thereoi. 
The battery and choke coii are so ar. 

ranged that he filamera is heated aimost to 
incandescence and thus is in a critical state 
a which it will readily indicate when the 
circuit is in tune. 

If I desire to obtain a still larger range 
of inductance I can treat the two parés of 
both windings as separate coils, and con 
nect the ends of the four coils to a switch or 

e cell winen it is de 
4. 4 Yaai that ille circuit, g 

r 

e with the waves to 

Switches by means of which they can be con 
Elected aii in paralliei or partiy in series and 
partly in parallel or aii in series, so that 
for any one position of the movable frame 
by altering the switch or switches I get 
three different inductances in the ratio 
1:4:16. I can therefore use a single scale 
On the dial B to show waves of the lengths 
Anarked upon the scale and of double those 
engths and of four times those lengths. 
Fig. 8 shows diagrammatically this arrange 
Iment. There are three switches S, S, S8, 
similar in type to that shown in Fig. 7, but 
having either three studs corresponding to 
each segment, wo of which studs are con 
nected together, or eise an elongated stud in 
the one position. The switches S and S? 
may be mounted one behind the other with 
the brushes on the same spindle so that both 
switches are operated simultaneously. 
When the handle is in the position to con 
nect the segments to the studs 1, 1, c is in 
parallel with canda in parallel with c'. 
When the handle is in the position to con 
nect the segments to the studs 2, 2, or 3, 3, 
c is in series with c and as in series with 
o°. The switch S is used to change the 
connections of c and c considered as one 
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...'. As a , 1. - £ie four coils are all is. Se 

he two parts of 
the fixed coii are of equa self induction, 
and he two parts of innovable coii are 
aiso of equai Seif induction, but all the four 
inductances are not the Saime. It may be 
shown by the theory or by experiment, that 
& the tihree inductances of the variometer witi 
the cois &nd switches arranged as described : 
are in the simple proportions : 

What I caim is 
i. ii) a vario aeter, the combination of a 

fixed frame, a rotatable fraine, a coii wound 

4 : 16. 

upon each frame, the self induction of Said 
coils being equai, and a switch adapted to 
connect the coils in series or in paralliei. 

2. In a variometer, the combination of a 
fixed frame, a second frame rotatable with 
in the first, a coil wound pon each frame, 
the self induction of said coils being equal, 
and a switch adapted to connect, the cois in 
Series or in parallel. 

3. in a variometer, the combination of a 
fixed frame, a second frame situated within 
the first and rotatable about an axis, a coil 
wound upon each frame, each turn of each 
coil lying substantially in a piane parailel 
to the axis and the self induction of said 
coils being equal, and a switch adapted to 
connect the coils in series or in parallel. 

4. In a variometer, the combination of a 
fixed frame, a rotatable fraine, a coil wound 
upon each frame, the self induction of said 
coils being equal, a switch adapted to con 
nect the coils in Series or in parallel, a 
scale and an index, one of the latter being 
rotatable with the second frame. 

5. In a variometer, the combination of 
a fixed frame, a second frame rotatable 
within the first, a coil wound upon each 
frame, the self induction of said coils being 
equal, a switch adapted to connect the coils 
in series or in parallel, a scale and an index, 
one of the latter being rotatable with the 
second frame. 

6. In a variometer, the combination of 
a fixed frame, a second frame situated 
within the first and , rotatable about an 
axis, a coil wound upon each frame, each 

and partiy in Series, and 3 C 
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£urzi of each coii lying substantially in g, 
piane parallie to the axis and the self in 
duction of said coils being equal, a switch 
adapted to connect the coils in series or 
in parallel, a scalie and an index, one of the 
iatter being rotatable with the second frame. 

T. in a variometer, the combination of 
a fixed frame, two coils having equal self 
induction, wound upon it, a rotatable frame, 
two coils, having equai self induction, wound 
upon this second frame, the self induction 
of the two atter cois connected in series 
being equal to the self induction of the two 
former coils connected in series, and a 

itch adapted to connect the coils all in 
S or party in series and partly in par 

ailei or all in parallie. 
a-variometer, the combination of a 

fixed frame, two coils having equal self in 
duction, wound upon it, a second frame rota 
tabie within the first, two coils having equal 
self induction, wound upon this second 
traine, the self induction of the two latter 

connected in series being equai to the 
indiction of tihe two former coils con 

aecied in series, and a switch adapted to 
connect the coils aii in series or party in 
series and party in parallie or all in par 

S. ; w -k -- 

3. 
in a variometer, the combination of a 

fixed frame, two cois having equal self in 
duction, wound upon it, a second frame sit 
lated within the first and rotatable about 
a? a:is, two coilis, having equal self induc 
tion, wound upon this second frame, the 
Seii induction of the two latter coils con 
nected in series being equai to the self in 
duction of, the two former coils connected 
in Series and each turn of each coii lying 

i8 is 
t 

Substantially in a plane parallel to the axis. 
and a Switch adapted to connect the cois 
all in series or partly in series and partly 
in paralliei or all in parallel. 

10. In a variometer, the contination of 
C. frame, two coils having equal self 
induction, wound upon it, a second frame 
siguated within the first, and rotatable about 
an axis, two coils having equal self induc 
tion, Yound upon this second frame, the 
self induction of the Wo later coils con 
nected in series being equal to the self in 
duction of the two former cois connected 
in 82ries and eacíl surn of each coil iying 
Substainiaily in a plane parallel to the axis, 
a switch adapted to connect the coils a 

ries or partly in series and partly in 
parallie or all in parallei, 
index, one of the latter 

lei, a Scale and an 
being rotatable with 

the secondi frame. 
11. In a variometer, the concination of 

a fixed frame, a second frame within the 
first, One of the frames being Sc mounted 
that is is capable of rotation with respec: 
to the other, a coil young uppa each frame, i induction, of said coils being equal, 

3. 

the coii wound on the inner frame having 
a larger number of turns than that wound 
on the outer frame, means for connecting 
the coils in series or in parallel, a scale and 
an index, one of the latter being rotatable 70 
with the rotatable frame. 

12. In a variometer, the combination of 
a fixed frame, a second frame within the 
first, one of the frames being so mounted 
that it is capable of rotation with respect 75 
to the other, a coil wound upon each frame, 
the self induction of said coils being equal, 
the coil wound upon the inner frame having 
a larger number of turns per centimeter 
than the coil wound upon the outer frame, 80 
means for connecting the coils in series or 
in parallel, a scale and an index, one of the 
latter being rotatable with the rotatable 
frame. 

13. A variometer comprising a frame hay- 85 
ing a coil wound thereon, a second frame 
also having a coil wound thereon, the self 
induction of said cois being equai, means 
for connecting said: coils either in series or 
parallel, and means for producing a leia- 90 
tive movement between said coils. 

14. In a variometer, the combination of 
a fixed frame, a piurality of coils, having 
equal self induction, wound upon said 
frame, a movable frame, a plurality of 95 
coils, having equai Seif induction, wound 
upon said second frame, the self induc 
tion of said last-mei ioned coils all con 
nected in Series being equai to the self in 
duction of said first-mentioned coils con- 100 
nected in series, and a switch adapted to 
connect the coils all in series or partly in 
series and partly in parallel or all in par 
allei. 

15. A variometer comprising a coil, a Sec. 
ond coii, means for connecting said coils i. 

05 

series or in parailei, said coils having equai 
self-induction whereby the self-induction of 
the two coils connected in series will be four 
times the self-inductance of the two coils i 
connected in paralliei, and the responsive 
wave length of the two coils connected in 
series will be equai to two times the respon 
sive wave length of the coils connected in 
parallei, and means 

ine 
for producing a Ceia- a 

tive movement between said coils when con 
nected either in series or paralliei to vary 
the self-inductance between he minimum 
and Inaximum limits. 

16. In a variometer, the combination of 
a fixed frame, a second smaller frame rosa 
table within the first, a coil wound upon each. 
frame, the self indiction of each coil being 
the same, a r switch. adapted to connect, as 
cois in series or in parallei, a direct reading 
scale with one se% of graduations to give the 
two ranges of inductance in the proportioI. 
i:4, an index, aid means whereby the ro 
tation of the Smaller frame caus i 
movesent, betwee: the scale and the index. 13 
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17. In a variometer, the combination of 
a fixed frame, a second smaller frame rota 
table within the first, a coil wound upon each 
frame, the self induction of each coil being 
the samé, a switch adapted to connect the 
coils in series or in parallel, a fixed con 
denser connected to the terminals of the 
variometer, a direct reading scale with one 
set of graduations to give the two ranges of 
wave length in the proportion 1:2, an in 
dex, and means whereby the rotation of the 
Smaller frame causes relative movement be 
tween the scale and the index. 

18. In a variometer, the combination of 
a fixed frame, two coils, each having the 
same self induction, Wound upon it, a sec 
ond smaller frame situated within the first 
and rotatable about an axis, two coils, each 
having the same self induction, wound upon 
this second frame, the self induction of the 
two latter coils connected in series being 
equal to the self induction of the two former 
coils connected in series and each turn of 
each coil lying substantially in a plane par 
allel to the axis, a switch adapted to connect 
the coils all in series or partly in series and 
partly in parallel or all in parallel, a scale, 

2,376,592 

an index and means whereby the rotation of 
the Smaller frame causes relative movement 
between the scale and the index. 

19. In a variometer, the combination of 
a fixed frame, two coils, each having the 
same self induction, wound upon it, a second 
Smaller frame situated within the first and 
rotatable about an axis, two coils, each hav 
ing the same self induction, wound upon 
this second frame, the self induction of the 
two latter coils connected in series being 
equal to the self induction of the two former 
coils connected in series and each turn of 
each coil lying substantially in a plane par 
alie to the axis, a switch adapted to con 
nect the coils all in series or partly in series 
and partly in parallel or all in parallel, a 
fixed condenser connected to the terminals 
of the variometer, a scale, an index, and 
means whereby the rotation of the smaller 
frame causes relative movement between the 
scalie and the index. 
In testimony that, I claim the foregoing 

as my invention, I have signed Yy name 
this 18th day of March, 1918. 

JER SE.E., EDWARE CISSER). 
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