
provided a narrow gap between the cathode and the 
ceramic to avoid a probable one point contact be­
tween cathode and ceramic in the absence of a per­
fect fit. Because all of the kovar cathode tests had 
been run with sealed-on glass insulation, a control 
test was made in which the relative deposit rates of 
glass- and porcelain- in sulated kovar cathodes were 
measured (table 1, gro·l1p V, tubes No. 29 , 31, 33 , 
35). This control test showed a somewhat larger 
arc rate in the latter case, which at firs t thought ap­
pears contrary to the practice, generally accepted in 
tube development, of discouraging arc back by just 
such separation of a negative electrode from its in-
ulation. The pracLice arose after the study by I s­

sendorf, Schenkel, and Seeliger 4 of the effect on arc 
~ back of various insulating materials in contact with 
i' a negative electrode . In tlle present case, the ex­

planation of the apparent discrepancy probably lies 
in the difference of insulator material, and use of 
quartz, alundum, or even glass in tead of porcelain 
might have avoided the discr epancy. The que tion 
was not pursued, ineeLhe i.mprovemen t derived from 
use of 18-8 stainl ess steel caLhodes far outweighed 
the disadvantage of th e insulator choice, leaving no 
question as to the importance of the choice of cathodc 
material. 

The remcdial steps suggested by this work are clear. 
Distributed capacity should be reduced as far as 

• J . von Tssend orn', M . Schenkel , and H. Seeliger, W iss. VcrofT . Siemcns-\\" erk. 
IX, 1,73 (1930). 
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possible. Pulsing the discharge should be avoided 
when permi.ssible, and the cathode current density 
should be as low as possible. Ideally, water vapor 
or other active gas or vapor should be omitted from 
tbe tube. This is an unobtainable ideal in most 
cases; an electronegative component is usually re­
quired in a TR tube in order to keep recovery time 
adequately short. The steps mentioned so far are 
generally limited in their feasibility by th e partic­
ular application of the tube. One factor, the cath­
ode material is usually not so determined. It has 
been shown that selection of this material is a critical 
factor in determining the life of a tube. It should 
therofore be possible to extend the life of TR tubes 
operating under the assumed conditions, where life 
is prematurely ended by keep-alive shor t circuit, by 
su bstitu tion of a ceramically insulated 18- 8 stainless 
steel cathode for the customary glass insulated 
kovar cathode_ The resul ts described here might 
well be of value in the de ign of any electron tubes 
wherein high current density glow discharges are 
main tained between electrodes in close proximity. 

The O"enerou s and valu able advice of John E. 
White, Chief of the Bureau's Elec tron 'Tube Labora­
tory, and of Wm. G. Dow of the University of 
Yhchigan is gratefully acknowledged. 
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Test Mixtures for Distillation at Atmospheric and 
Reduced Pressure l 

By Charles B. Willingham 2 and Vincent A . Sedlak 3 

In Lhis paper are reported values for the separatio n factor for di st illati on fo r each of th.e 
three pail'S of diethylben zene for press ures from 30 to 800 mm Eg. Also g iven are data 011 
the refractive index as a function of composition for t he system 1,2-diet hylbenzenc and 
1,3-dietby lbenzcne . 

A mixture of 1,2-cliethylbenzene and 1,3-diethyl­
benzene was selected on the basis of boiling point, 
separation factor , and expected ideality for use as a 
test mixture for investigating the separating effi­
ciency, at pressures in the range from 30 to 760 mm 
Hg, of the rotary concentric-tube [1 ,2]4 and other 
distilling columns [3]. As there is a difference of 
0.0078 in the values of the refractive index, nn at 
25° C, of the two pure components, it is possible to 
analyze this mixture refractometrically within one 
and one-half percent of the composition from meas­
urements of refracLive index made to the nearest 
0.0001. 

I ' I' his investigation was performed at the ~ation"l Bureau of Standards as part 
of the Amer ican P etroleum Insti tute Researcb Project Q on the Analys is, Puri­
fi cation, and Properties of IJ ydroearbons. 

'Now with the M elloo Institute, Pittsburgh , P a.; formerly with the National 
Burean of Stand ards. 

3 Now witb the A Illeriean P etroleum I nstitu te R esearcb Project fiat the Carne­
gie Institute o( 'l'cchnology; formerly a Researcb Associate at the Nation al Bureau 
of Stand ards. 

• Figures in brackets indicate t be Iitemture references at the end of this paper. 

Accordingly, known mixtures of 1,2-diethylben­
zene and 1,3-diethylbenzene, having compositions 
near 25, 50, and 75 percent of the former, were made 
up accurately by weight, by using samples of puri­
fied compounds corresponding to the material pre­
pared for standard samples [4] . Measurements of 
the differences in the refractive index of these mix­
tm-es and of pm-e 1,2-cliethylbenzene, with respect to 
pure 1,3-diethylbenzene, were made by using a 
modified Abbe-type precision refracLometer [5] . 
The results , expressed as the difference between th e 
refractive index of the mixture and of 1,3-diethyl­
benzene, are as follows: 

For 1,3-cliethylbenzene and 1,2-diethylbenzene, at 
25° C 

nn (mixture) - nn (1 ,3-diethylbenzene) = 
0.00782N - O.00008N2, 
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r 
where nD is the refractive index, and N is the mole 
fraction of 1,2-diethylbenzene in the mixture. The 
foregoing equation reproduces the experimentally 
observed values of refractive index within ± 0.0001. 

The number of equivalent theoretical plates at 
total r eflux in a rectifying section may be calculated 
from the equation [6,7] 

n + l = [ljloga] log [(NA /N B ) bead/ (NA/N B ) pot] , 

where 

P* is the vapor pressure of the given component in 
the pure state at the mean temperature, N is the 
mole fraction of the given component in the liquid 
phase in the head or pot as indicated, and A and B 
represent the more volatile and the less volatile 
component, respectively, in an ideal binary solution. 

Binary mixtures of the isomeric diethylbenzenes 
are expected to be substantially ideal as regards the 
relation of vapor pressure to composition (high 
efficiency distillations of aromatic concentrates have 
disclosed no nonideality between close-boiling iso­
mm'ic aromatic hydTocarbons) [8,9]. The data on 
the vapor pressure as a function of temperature of 
the pure components r ecently reported from this 
laboratory [10] were reduced for each of the three 
pairs of isomers to give values of a at mean tem­
peratures corresponding to average vapor pressures 
between 30 and 800 mm Hg. For convenience in 
evaluating the separating power of distilling columns, 
the separation factor , 1/10g lOa, as a function of the 
logarithm of the average pressure for the components, 
between 30 and 800 mm Hg is presented graphically 
in figures 1 and 2. 

PRESSURE, mm Hg 

F IGURE 1. V alues of the separation factor as a fun ction of the 
logarithm of the average pressure. 

Tbe scale of ordinates gives tbe values of the separation factor . l /log lO O<. and the 
scale of absc issasgivcs the values of the logarithm of tbe average pressure in mm 
H g. Curve A is [or th e mixture o[ 1.3-diethylbenzene and 1.2-dieth ylbenzcne. 
Curve B is for tbe mi xture of 1.3-diethylbenzene and 1.4-dietbylbenzene. 
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PRESSURE, mm Hg 

FIGURE 2. "Values of the sepamtion factor as a function of the 
logarithm of the average pressure. 

'I' he scale of ordinates gives t he values of th e separation factor, l /loglOO<, and tbe 
scale of abscissas gives tbe values of the logarithm of t be average pressure in mill 
fig for tbe mixture of 1,2-dicth ylbenzcne and 1,4-dietbylbcnzene. 

At 1 atm pressure, the values of the boiling point 
for the three isomers are as follows [10] : 

1,4-diethylbenzene, 183 .75° C; 

1,2-diethylbenzene, 183.42° C; 

1,3-dieth ylbenzene, 181.10° C. 

The values of a at the mean boiling point at 1 atm 
for each of the three pairs of isomers are calculated 
from the data of reference [10] as follow : 

1,3-diethylbenzene and 1,4-diethylbenzene, 1.0677 ; 

1,2-diethylbenzene and 1,3-diethylbenzene, 1.0591 ; 

l,2-diethylbenzene and 1,4-diethylbenzene, 1.0081. 

< 

Although only one of the three pairs of isomer 
may be analyzed as a mixture refractometrically, all 
three pairs may be analyzed by infrared spectro­
photometry [11], since purified standard samples of ~ 
each of th e three diethylbenzenes are now available 
[4] for spectrometer calibration. 

Grateful acknowledgment is made to Frederick 
D. Rossini for his suggestions in the course of this 
investigation, and to Alphonse F . Forziati for the 
measurements of refractive index. 
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Aging of Karakul and Seal Fur Skins 
By Edward T. Steiner and Elizabeth R. Hosterman 

Physical and chemical data are prese nted for two types of fu r skins of widely differen t 
dressings a nd ch aracteristic to sh ow t hat deterio ra tion t akes place when furs are store d 
unde r cond itions co nsidered noni njurious. There occur during storage a n appreciable loss 
of st rength a mount in g to as much as 25 to 40 per cen t, a nd a cha nge in cer tain chemi cal 
propcrt ies. Pelt s weakened by agin g showed in crcased soluble nitroge n a nd water extrac­
t ives a nd lower grease con tent s (petroleum ether ext ract ives) t han less aged skins. A fa ir 
correla tion exis ts between t he observed cha nge in chemical a nd ph y ica l pro per ties. The 
presence and quan ti ty of copper in the weakened pel t offer t he only reasonable exp la nation 
fo r t he cause and t he exte nt of the deter io rat ion. 

L Introduction 

The value of dressed fur kins used annually in 
this country is estimated at several hundred million 
dollars. The more than moderate investment that 
is r equired in the purchase of fur garments does not 
always seem to be commensurate with the expected 
2- to 10-year service life of most furs. By contrast , 
properly tanned leather may be expected to last 
from 10 t o 40 years when not subjected to sever 
abrasion or chemical action. If the causes for the 
r elatively short life span of the proce sed furs could 
be discovered and eliminated, there would result 
considerable economic advant age to the consumer , 
the distributor , and the manufacturer . 

Various reasons have been offered for the relatively 
poor wearing qualities of fur garments. In the first 
place, the skin from most fur animals are naturally 
weak. Secondly, the procedures for dressing the 
skins are not so highly d eveloped as those for making 
l eather , primarily because of the purposes for which 
the furs are intended. In straight leather making, 
r emoval of t he hair is required . The process of 
r emoving it tend to give better quality leather . 
With furs, the hair, of course, must be left on. Cer­
tain ch emicals and tanning agents suitable for leather 
manufacture adversely affect fur quality and appear­
ance, and cannot be used for fur dressing. It is t he 
aim of fur dressers t o keep the weight of the dressed 
pelts light , while the leather manufacturer usually 
trives to give weight t o his product. 

Carclessness on the p art of the consumer is often 
r esponsible for the poor service given by furs. Im­
proper drying after exposure to the elements, faulty 
cleaning methods, and storage in polluted atmos­
phere materially shor ten the life of fabricated furs. 

Such factors, however, do not account for the los 
of strength of furs t hat have never been exposed to 
such conditions. Fur skins frequently become weak 
with age, apparently without cause. 

The source of the deterioration i no t apparent 
because the leather is concealed from view between 
the hail' of the fur and the lining of the garment . 
The present work was undertaken to inves tigate the 
possible causes and extent of deterioration occurring 
in fur kin stored uncleI' conditions that would not 
be expected to cause losses of strength. 

The Governmen t's interest in furs centers about 
a protective and advisory role. It wi hes to assist 
and cooperate in helping to bring about maintenance 
of a constant supply of fur animals, whether t hey be 
wild or captive. Through its agency, the Fish and 
Wildlife Service, D epartment of Interior , the Govel'l1-
ment compiles r esults of survey of state agencies on 
the stock of various species and enacts legislat ion 
based on these statistics, regarding the "take" of 
the animals, in order to provide a balance between 
supply and preservation. Through. another of it 
agencies, the Fur Farming Investigations, of the 
D epartment of Agriculture, economical method of 
feeding, breeding, and management of fur animals 
in cap tivity are studied. 

Examples of the work the Govel'l1ment has been 
doing along these line include supervision of t he 
annual catch of Alaskan fur seals off t he Pribi]of 
I slands and experimentation in the breeding of 
Karakul sheep . 

Alaskan seal furs are furs of distinction and im­
portance in the industry. By far the world's largest 
supply comes from the Pribilof I slands off the coast 
of Alaska. Until 1 9 10 pelagic sealing, which means 
the killing of eals in water , almost resulted in the 
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