
Fig. 1. ( A )  Electromicrograph of an un- 
coated, sharpened tungsten wire; ( B )  op-
tical photomicrographs of coated elec-
trodes immersed in water to show the 
coating. 

emerges and lacquer runs up from the 
tip, the tip is quickly redipped up to 
the bead so formed, and this is repeated 
until the lacquer no longer runs up. The 
receptacle must be full and preferably 
small, and it must be used in a region 
where air is circulating to prevent thin- 
ner vapor from condensing on the tip 
and washing off the coating. The elec- 
trode is allowed to dry for 24 hours; it 
need not be baked. 

Coarse testing is carried out by watch- 
ing bubbling under the microscope when 
direct current is passed through the 
electrode in 0.9-percent NaCl solution 
using 6 to 12 v (electrode negative). This 
may be done for the shaft (a t  10 diam- 
eters) and for the very tip (at  100 to 
850 diameters). For electrodes to be 
used for intracellular work, the resist-
ance may be measured as the electrode 
is immersed slowly in saline. Any ab-
rupt changes after contact indicate flaws 
in the coating which may have failed 
detection in previous tests. 

Fig. 1B shows several coated electrodes 
that were photographed under water 
with an optical microscope to show the 
coating, which is not otherwise visible 
and which usually extends well beyond 
where it can be seen by this method, as 
proved by the bubble tests. 

Resistance measurements have been 
made using a Wheatstone bridge with 
rectangular pulses or short bursts of sine 
waves for a signal and a cathode-fol-
lower input stage as a detector ( 4 ) .  For 
small currents (of the order of 10-7 amp 
or  less), resistance is fairly independent 
of direction and magnitude of current, 
and it varies widely from electrode to 
electrode, averaging perhaps 75 Mohm 
but ranging from 25 to 200 Mohm at 
low frequencies (100 cy/sec). At high 
frequencies ( 5  to 10 kcy/sec), the im- 
pedance drops to about 0.5 to 5 Mohm 
even when only the very tip is im-
mersed. Measurements made while re-
cording single-unit action potentials by 
shunting the electrode to ground with 

a variable resistance and calculating re- 
sistance from the drop in spike voltage 
have varied from 2.5 to 10 Mohm. 

Direct-current stability of the elec-
trode seems adequate to coarse meas-
urements, as shown by the absence of 
any obvious instability over periods of 5 
minutes, using 100-mv pulses with an 
inkwriter and direct-coupled amplifier 
with over-all sensitivity of 40 mv/cm. 
As might be expected, the electrode 
must be connected to a high-impedance 
input if the low frequency response is 
not to be severely limited, which means 
that a grid-leak resistor must not be 
used in the input stage. No evidence for 
polarization is seen if input current is 
kept low. I t  should be noted that ex-
cessive grid current may give rise to 
considerable noise. 

Single-unit records from the nervous 
system have been obtained to date in 
cats from posterior root fibers, spinal 
cord, brain stem (reticular substance, 
dorsal cochlear nucleus, and superior 
olive), cerebral cortex, and olfactory 
bulb (Fig. 2) .  Spikes presumably re-
corded from outside the cell, averaging 
5mv (0.5 to 10 mv),  resemble in form 
those described by Rose and Mount-
castle for the indium micropipette ( 5 ) .  
Such spikes have also been obtained 
from cat's cerebral cortex after insert- 
ing the electrode through the unincised 
dura mater. Other spikes, presumably 
intracellularly recorded, may reach 40 
mv with conventional cathode-follower 
input, and 70 to 80 mv when negative 
capacitive feedback is adjusted short of 
ringing. Such spikes have been observed 
for up to % hour with no loss of am-
plitude. 

Finally, in fulfillment of the original 

Pig. 2. Single-unit action potentials re-
corded from cat. ( A ) S1dorsal root, stim- 
ulation of same root. ( B )  Anterior horn 
cell, spinal cord, S1.Stimulation of ventral 
root. ( C )  "Renshaw cell," spinal cord, SI. 
Stimulation of ventral root. (D)  Response 
in dorsal cochlear nucleus to a 4000-
cy/sec tone. For all tracings, the ampli- 
tude is 5 mv, time is in milliseconds; posi- 
tive deflections are downward. 

objective, the electrode has been used 
for recording single units for periods of 
the order of 1 hour from cerebral cortex 
in chronic waking cats restrained only 
by a chest harness (6) .  
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Selection of Body Sites 
for Fat Measurement 

With increasing interest in the prob- 
lem of obesity, workers are turning from 
such indirect measures as overweight, 
relative weight, and percentage-of-stand- 
ard weight to direct measurement of 
body fat. However, when the superficial 
fat layers are measured by pinch calipers 
or by means of roentgenograms ( I ) , the 
problem arises as to which of many pos- 
sible sites to employ. 

In  order to investigate the standard- 
ized soft tissue, teleroentgenograms were 
taken on 100 American-born white males 
aged 21.0 to 22.9 years (2) .  With suit- 
able shielding, gonadal radiation was 
limited to approximately 0.02 r. In  all, 
six regions of the body were x-rayed 
(forearm, deltoid, thoracic, iliac, tro-
chanteric, and lower leg). From the 
series of six regions contained on a single 
7- by 17-in. film, fat measurements were 
made at  12 sites. These included the 
medial and lateral arm, the "pocket" 
formed by the triceps and deltoid mus- 
cles, the lower thoracic site, the iliac 
crest and spine, the upper and middle 
trochanteric sites, and the four quadrants 
of the lower leg (1, 3 ) .  

The group studied had a mean stature 
of 180 cm and a mean weight of 72 kg: 
it was reasonably representative of young 
adult American males. All fat thicknesses 
were positively intercorrelated, with val- 
ues of r ranging from 0.32 to 0.96. In 
general, deltoid, thoracic, iliac, and 
trochanteric fat (areas of "central" fat) 
showed considerably higher group inter- 
correlations than "peripheral" or ex-
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tremity fat, as shown in Table 1. (;or-
relations with weight were also higher 
than those for the central fat sites. 

Three fat sites emerged as exhibiting 
( i )  the greatest degree of coniniunality 
and ( i i )  the highest correlations with 
\<eight. These were the iliac spine ( I , ) ,  
mid-trochanteric (Tr , )  , and lower thor- 
acic ( L t )  . T h e  predictive rankings for all 
12 sites are shown in Fig. 1. 

\\'bile fat over the pelvis here appears 
to be the best single predictor of fat in 
general, as is also true of the older adult 
male ( 4 ) ,  the lower thoracic site may 
prove to be of considerable practical use. 

Table 1. Mean intercorrelations for leach 
fat site, and correlations with weight. 

Correlation? 
Fat site 

Mean* TVeight 

1. Lateral arm (La)  
2. Medial arm ( M a )  
3. 	 Deltoid insertion 


(Di ) 

4. 	 Lower thoracic 


(L t ) 

5. Iliac crest ( I , )  
6. Iliac-spine ( I L )  
7. 	 Trochanteric 


(TI-1)

8. 	 Mid-trochanteric 


(Tr:) 

9. Lateral leg (Ll)  

10. 	 Medial leg (Ml )  
11. 	 Anterior leg (Al) 
12. 	 Posterior leg (P l )  
- ~ 

* Mean of 11 correlations involving each site oh- 
t.lined frorn the mean Z-transform of r ( 4 ) .  

Fig. 1. Predictive efficiency of the 12 fat 
sites investigated in this study ranked in 
decreasing order of effectiveness. The 
lower thoracic site (L t )  can be measured 
on a routine chest x-ray plate. 
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T h e  fat-plui-skin thickness a t  the mid- 
axillary line, a t  the level of the lowest 
rib, can be measured on full-size or min- 
iature chest plates, thus extending the 
value of mass radiography to the assess- 
ment of obesity ( 5 ) .  
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Differential Diagnosis of 
Hematologic Diseases Aided by 
Mechanical Correlation of Data 

I n  recent years the increasingly largr 
volume of technical in:'orniation avail-
able in many fields of scientific work has 
led to difficulties in the eificient classi-
fication, correlation, and transmission o i  
data. T h e  position has been taken, by 
some, that methods which have led to 
efficient utilization of dnta in the past 
may no longer be adequate and should 
be supplcmented by additional tech-
niques ( I ) .  This concern has becn voiced 
with regard to medical research and 
practice as well as to other fields ( 2 ) .  
The  present study was undertaken to 
evaluate the efficiency with which mr -
chanical classification and correlation of 
data might assist in the utilization of 
data in the differential diagnosis of 
hematologic diseases. 

Clinical and laboratory d l t a  chnrac- 
teristic of hematologic diseases were 
coded for application to marginal 
punched cards (3).T h e  data included 
information from the case history, from 
physical examination, and from periph- 
eral blood, bone marrow, and other labo- 
ratory examinations. Thry were chosen 
frorn a standard textbook of hematol-
ogy ( 4 ) .  T h e  data were classified on the 
punched cards by assigning them to 138 
spaces, a single space representing the 
same information on all cards. For each 
of 27 hematologic diseases, a single mas- 
ter card was prepared, and the data 
characteristic of each disease were in-
serted on its card by wedge punching in 
the appropriate spaces. I n  addition, the 
most definitive diagnostic criteria of each 
disease were noted on the corresponding 
niaster card. 

T h e  records of 80 hematologic cases 
were then drawn from the files of a 
well-known university hospital. I n  each 
case the diagnosis had been established 
on widely accepted laboratory and clini- 
cal criteria and, in most cases, reflected 
the judgment of experienced hematolo- 
gists. Each case was examined separatel).. 
With multiple insertions of data, the 
findings of a hospital case were corre-
lated simultaneously with the data o l  
the 27 diseases. Master cards containing 
data identical with the hospital case were 
separated from those not containing such 
data. 

O n  the basis of the correlation proce- 
dure, the cases were grouped in three 
categories. T h e  largest group consisted of 
50 cases. T h e  data of each of these cases 
were identical with data contained on 
one niaster card. T h e  disease represented 
by the niaster card in each instance was 
identical with the diagnosis listed on the 
hospital record. I n  addition, it was noted 
that the code numbers of positive find- 
ings in the hospital case were identical 
with the code numbers of the definitive 
items needed to establish the diagnosis 
of the disease. 

T h e  second group consisted of 23 
cases. T h e  data of each of these cases 
were identical with data contained on 
several niaster cards and were therefore 
identical with the data of several dis-
eases. By referring to the code numbers 
listed on each niaster card for the most 
definitive diagnostic criteria of the dis- 
ease, it was possible to note that certain 
additional items of information from 
the hospital case were needed to estab- 
lish the diagnosis of any of the diseases. 
When these items of information were 
obtained and entered in the correlation 
procedure, the data of each of the 23 
cases were noted to be identical with 
the data contained on only one ni:lster 
card. Here, too, the disease represented 
by the card was, in each instance, the 
correct diagnosis for the corresponding 
hospital case. 

T h e  third group consisted of sevcn 
cases. T h e  data of each of these cases 
were not identical with the data con-
tained on any card. I n  each of these 
cases, more than one hematologic ab-
normality was present. These cases were 
examined, an  additional procedure being 
used. A numerical value was assigned to 
each item of information previously 
coded in each of the 27 diseases. If the 
presence of an  item of data contributed 
to the establishment of a diagnosis, the 
item was given a positive value in thnt 
disease. If its presence was not com-
patible with the diagnosis, it was given 
a negative value. If its presence would 
in no way affect the diagnosis, it was 
given the value of zero. Thus, each item 
might have a different weight in each 
diseasc. A hospital case was studied in 
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