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3 Claims. (Cl. 201-67) 
our invention relates to resistance units and 

particularly to such units constructed to func 
tion as dummy antenna. 
The improvements disclosed and claimed here-‘ 

in have to do with the winding and the mounting 
oi’ the winding on a support within a glass en 
velope. While the Ayrton-Perry noninductive 
winding is well-known and is utilized in prin 
_ciple, a variation is made therein in order to 
avoid contact of the crossed wires at their junc 

wires at diil'erent levels at their junctions. In 
a modi?ed form of winding where a single wire 
is used for high resistance, the noninductive 
e?’ect is secured by reversal of direction of wind 
ing of the strand. ‘ 

Apart from the mechanical ,features, an im 
portant improvement in resistors of the enclosed 

, type consists in the ?lling of the envelope with 
a gas having a high coe?icient of thermal con 
ductivity and in that connection we have found 
that hydrogen and helium, or combinations 
thereof, are best ?tted ‘for that purpose. While 
‘in incandescent lamps it is not unusual to air 
evacuate the bulb and replace the air with a gas 
such as nitrogen or argon, a gas is selected in 
each instance that has a low coe?icient of con 
ductivity in order to promote incandescenoe of 
the element. In resistors of the type here con 
templated, it is desirable to avoid the change in 
resistance of the wire that occurs as the wire 
becomes more highly heated. To that end we 
utilize a gas such as helium with a small pro 
portion of hydrogen therein, thus securing rapid 
dissipation of the heat developed and preventing ' 
such heating of the element as would greatly 
change its resistance. 
Other features of novelty relate to the means 

for supporting the resistance wires and for 
mounting the support within the envelope. These 
and other features of novelty will be discussed 
in the following description. 
/ The invention will be more readily understood 
by reference to the accompanying drawings, in 
which: 

Fig. l is a side elevation of a resistor con 
structed in accordance with my invention; 

Fig. 2 is a view taken at right anglesto that 
of Fig. 1; I 

Fig‘. 3 is a 
Fig. 1; ' 

Fig. 4" is a side elevation 01' a modi?ed form 
of winding in which a single wire is used; 
Fig. 5 is a sectional view on the line H 0! 

F18- 4; I 

sectional view on the line 3-3 of - 

0 

'tions. This is accomplished by arranging they 
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Figs. 6, 7 and 8 are plan views of the strips 
composed of dielectric material that are assem 
bled as shown in Figs. 1 to 5 in order to form 
the reel on which the wires are wound; 

Figs. 9 and 10 are perspective views of the 
‘holding caps utilized at the ends of the reel; 

Fig. 11 is an enlarged sectional detail showing 
the means employed for entering the resistance 
wires into the envelope; and, 

Fig. 12 is a detail sectional view on the line 
l2-l2 of Fig. 2. 
The device as shown in Figs. 1 and 2 includes 

a conventional base l5 having contact prongs 
IS, the resistance element being con?ned within 
a glass envelope H. In the particular form 
shown in Figs. 1 and 2, a second contact piece 
I8 is provided at the opposite end of the unit. 
A feed wire l9 passes through the glass sealing 

element 20 and terminates in an arm 2| to which 
two wires 22-—23 are joined, as best shown in 
Fig. 1. These wires diverge and are wound'in 

' opposite directions on the reel in the manner 

25 

- respective ends. 

may be telescoped or interlocked at their axes ' 
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best shown in Figs. 1 and 3. 
The support for the wires is of, novel form and 

comprises three strips 24, 25, 28 composed of 
mice. or similar material, the strip 24 having 
regular notches 21 on its two side edges while 
the strips 25-48 have regular notches 23 on one 
side, but provided with alternate deep and shal 
low notches 29-30 on their opposite edges. 
Along their axes, the strips are provided with 

slits, the slit 3| in strip 24 extending substan 
tially to the middle, the slit 32 in strip 26 ex 
tending inwardly beyond the middle, while the 
slits 33-44 in strip 25 extend inwardly from the 

As so constructed, the strips 

to form the hexagonal figure, as shown in Fig. 3. 
In order to maintain the angular spacing as 

shown, we utilize the caps 35-36, the side walls 
of which are provided with slits 31-33 shaped 
to receive the wings or arms of the reel, as best 
shown in Fig. 12. The caps are provided with 
axial openings 3940 respectively to receive the 

‘ longitudinal supporting members for the reel. 
These supporting members comprising wires 
"-42, best shown in Fig. 11, have their inner 

' end seated in glass rods 43-“, shown in Figs. 

55 

2 and 3, which lie at diametrically opposite 
points near the center of the reel. At their op 
posite ends, the glass rods terminate in wires 
45-“ oppositely bent at their point of emer 
gence from the cap 35 to ‘form a loop 41. A 
wire 43 is connected to the outer member 
of the loop and extends into the contact piece . 



2 
l8, the loop constituting themeans for attach~ 
ment of the two resistance’ wires az-ze, as best 
shown. in Fig. 1. The'loop, while acting as a con 
ductor, also serves the purpose of absorbing con 
traction and expansion movements of the resist 
ance unit and envelope. 
view Fig. 3 shows the support wires M-M with 
in the glass rods, it will be understood that this 
occurs only at ends of the rods and that the 
wires may or may not extend entirely through 
the length of the glass rod. As an additional 

While the sectional‘ 

10 

means of support for the reel we provide the wire ‘ 
arm 54 anchored at one end in the glass part 20 
and at its other end riveted to one of the strips 
composing the reel. 
As best shown in Fig. 11, a glass‘ sleeve 49 

guides the support wires 4I-42 and spaces the 
reel fromv the part 20. In order to inter?t the 
mica strips with the other parts, we provide the 
strips 24 with end notches 50 whereby the tongue 
5| may enter the sleeve, holding the strip 
against lateral movement and spacing apart the 
support wires 4l-42. The other strips 25-26 
have larger notches 52-53 which pass ‘over the 
outside of the sleeve 49. ‘ ‘ 
The resistance wires 22-23 are, as previously 

stated, attached to the arm 2| and pass over. 

20 

the notched reel. The Wire 22 passes ?rst into . 
the notch 29' of strip 25, thence around .the reel 
to pass through the deep notches 29a in strip 26, 
thence diagonally backward to pass through the 
notch 29b in strip 25, thence upwardly into the 
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While hydrogen has a slightly greater coe?i 
clent oi‘ thermal conductivity than helium, it is, 
of course, ble in the presence or oxygen 
and the development of a. slight leak in the en 
velope or connections presents the possibility of 
a mixture of air with the gas, resulting in an 
explosion when heating of the element occurs. , 
The described combination of gases will, however, 
eliminate this danger and result in highly e?i 
cient operation.‘ It is desirable that the gas be 
con?ned in the envelope at a pressure slightly 
less than atmospheric in order that when heating 
occurs, the resulting expansion will provide a 
pressure substantially equal to that of the at 
mosphere. ’ r 

The resistor may be used in tuning up a radio 
transmitter for maximum e?lciency by making 
possible the accurate measurements 0! the radio 
frequency power output of the ampli?er, as well 
as preceding stages; it may be used also, while 
tuning up, to keep the signal off the air and to 
eliminate imnecessary interference. 
We claim: ‘ w 

1. In a resistance unit, having a pronged base 
and a sealed glass envelope, a reel within said 
envelope, said reel being composed of a plurality 
of strips of mica and resistance wires supported 
thereon, said strips being joined to provide radial 

- wings, means at'the ends of the strips for main 

next regular shallow notch 21, this being re— - 
peated around the periphery of the reel. , 
The wire 23 ?rst enters a deep notch 29c, 

thence around the reel to the shallow notch 29c 
in strip 26, thence diagonally forward as-shown 
in Fig. 1. 

35 

By reason of the winding the wires are at dif- ' 
ferent elevations at their junctions and thus not 
in contact at any point through the winding. 

In the modi?ed form of winding shown in Figs. 
4 and 5, we provide a single resistance wire 55 
supported in the described manner and engag 
ing a reel, the strips of which are all evenly 
notched at their edges. The wire in this case 
?rst engages a notch 56, then a notch 51, passing 
around the reel and through a notch 58; the wire 
is then given a reverse turn passing around the 
material between the notches 59-450. The wire 
then passes reversely around the reel to a notch 
6| adjacent to the ?rst notch 56, then diagonal 
ly forward for a repetition of the turns. In this 
case the wire attaches to a wire 62 at the ex 
treme end of the reel, which‘ wire extends axially 
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55 
through the assembly to emerge through the base \ , 
plug in the usual manner. The construction of" 
the reel and its associated parts may be the same 
as that heretofore described. 
A resistance unit such as described may be con 

structed to accurate speci?cations, will have con 
stant radio-frequency resistance, low inductance, 
high Wattage dissipation and compactness. ‘The 
glass envelope may be air evacuated and gas 
?lled, it having been found that helium contain 
ing a small percentage of hydrogen constitutes 
an ideal gas. ‘ 
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taining the angular spacing of the wings, and » 
rod supported by the base and extending longi-v 
tudinally of the reel between the wings at a point 
adjacent to the axis of the reel, said rods being 
also supported on the envelope at the end oppo 
site the base, the last named supporting means 
providing an electrical connection for the said, ‘' 
resistance wires. _ 

~2. In a resistance unit, having a base and a 
sealed glass envelope, the combination of a reel 
supported within the envelope, said reelv com 
prising/a plurality of strips of dielectric mate 
rial having notched edges and providing‘ radial 
wings, the notches on two adjacent wings being 
alternately deep and shallow and two resistance 

' wires on said reel wound in opposite directions, 
alternate wires occupying successive deep and 
shallow notches whereby at the point where said 
wires cross each other they lie in different planes. - 

3. In a resistance unit, having a base and a 
sealed glass envelope, the combination of a reel 
supported> within the envelope, said reel coin 
prising a plurality of strips of dielectric material 
having notched edges and providing radial wings, 
'the notches on' two adjacent wings being alter 
nately deep and shallow and two resistance wires 
on said reel wound in opposite directions, alter- - 
nate wires occupying successive deep and shallow 
notches whereby at the point where said wires 
cross each other they lie in di?erent planes, and 
means ‘at the end opposite the base for providing , > 
a common terminal for said resistance wires. 

DAVID T. SIEGEL. 
HERBERT E. LENSE. 


