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which \%-as subsequently identified, on the basis of 
serological reactions, with that described by Horsfall 
ancl I I a l ~ n . ~  Dochez, AIills and ;CIulliken3 a n ~ i  Gor- 
don, Freeman and Clalnpit4 have described similar 
pneumonia-producing viruses isolated from appar-
ently normal mice. The second type of pneumonia 
encountered x a s  likewise found to be clue to a fil-
trable virus, but the nlicroscopic demonstration of 
elementary bodies, the characteristic appearance of 
the early lesions? the g r e a t e ~  virulence and the sero- 
logical reactions definitely clistinguished this virus 
from the former. 

Three strains of this virus -cTere isolated froin nlice 
duying the coarse of serial lung passages initiated 
~ v i t h  throat washings from three different ca,es of 
clinical influenza. Ttvo strains were subsequently iso- 
lated from apparently noriilal mice in the couyse of 
serial lung passages initiated with the lntlgs of uni- 
noculated mice. These five strains of virus xere  ap-  
parently identical. 

The etiological agent v a s  found to pass through a 
Berkefeld N filter, T h e n  stainecl with Gieiusa, Cas- 
taneda and 3Iacchiavello stains, virus particles of 
wtriable morphology, similar to those described for  
psittacosis and ly~nphogranulorna venereum, were 
demonstrable. 

The virus was readily cultivated by the nlethod of 
Coxb in the yolk sac nlenibrane of the developing 
chick enlbryo, the lnorphological characteristics of 
the cultivated virus being in evesy way identical with 
those seen in lung preparations froni infected mice. 

The earliest pulmonary lesions observed in n?ice 
consisted of scattered pinpoint raised gray focal 
lesions. With progression of the infection these le- 
slons coalesce to produce colnplete pullnonary con-
solidation graylsh red in color. Intranasal inocula- 
l i v ~ l  of 0.05 ce of a 10-I suspension of infected rnouse 
lung kills mice within 21 hours. 

Tpon intracerebral 'inoculation of mice, the virus 
was recovered from both brain and lungs but could 
not be pas,ed serially fro111 brain to brain. Cpon in- 
tratlasal inoculation, virus v a s  recovered froln the 
lungs and spleen but not from the brain. These ob- 
servations indicate both pneunlotropic and viscero- 
tropic properties. 

,I more colnplete presentation of the study of this 
virus \\-ill appear in  a subsequent p u b l i ~ a t i o n . ~  

SCIENTIFIC APPARATUS AND LABORATORY METHODS 

COMPUTING SCALES F O R  CALCULATING 


PERCENTAGE DEVIATION FROM 

AVERAGE WEIGHT1 


TEE acconlpanying scales were set u p  to calculate 
the percentage by which a rnan of specifled age, height 
and weight differs in  weight from the average of 
accepted white male life insurance applicants of the 
same age and height.2 To use these scales, first set a 
pair  of dividers on the appropriate rulings on the 
left-hand scale. These rulings have been so calibrated 
that the span between the divider points represents 
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the logarithm of the average weight of men n-hose 
heights and ~veights are specified. The dividers a re  
then lifted; one point is placed, as  illustrated, a t  the 
proper place on the weight scale, and opposite the 
lower point, one can read off the percentage deviation. 
I n  this operation, one subtracts the logarithm of the 
expected weight from the logarithtn of the observed 
weight, obtaining the logarithm of the ratio of ob-
served to expected ~veight. The lower par t  of the 
right-hand line is labeled so that the ratios can be 
read off directly. 

The net effect is to replace three variables, height, 
age and weight by one new variable, percentage weight 
deviation. I n  certain statistical problen1s3 this rep- 
resents a useful silliplification of the data. The corn- 
puting scales of Fig. I, or  a slide rule described 
elsewhere,* may be used i n  problems in which height, 
weight and age are under study. 

I n  other problelns inrolving nlultiple correlntion or 
joint correlation, it niay be advantageous to make 
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A GRAPHIC METHOD FOR COMPUTING 
PERCENT DEVIAT(0N FROM EXPECTED WEIGHT 

LOG PERCENT: LOG OBSERVED WT. - L O G  EXPECTED WT. 

HEIGHT WEIGHT 
I N C H E S  POUNDS 

7 5  t 2 5 0  3 

allowance for  a n  entirely different set of variables. 
A brief discussion of the principles on which Fig. 1 
is based may be helpful to an investigator who wishes 
to make a similar computing device to fit his own data. 
No novelty can be claimed for  arranging logarithmic 
scales so that computations can be carried out with 
dividers. I n  1620, Edmund Gunter (1581-1626) ar-
ranged logarithmic scales so that the operations of 
multiplication and division could be carried out with 
compasses. Such scales, under the name of gunters, 
were used f o r  many years by mariners. In more 
recent times, however, the method seems to have been 
neglected. 

The height-~veigllt-age data under discussion are a n  
instance of multiple correlation. That is to say, if the 
relation between weight and height is determined for  
men aged 30-34, the same relation may be made to 
apply to men of any other age group by translocating 
the weight-height equation along the age axis. Ordi-

N narily, translocation would be accomplished by adding 2. W0 
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SAMPLE CALCULATION 
M A N  6 8  IN .TALL,42  YEARS OLD, 

WEIGHT 2 0 2  POUNDS 

FIRST: SET DIVIDER 
POINTS ON AGE 6 

THEN: SET ONE POINT ON MAN'S WEIGHT; 
OTHER POINT MARKS PERCENT DEVIATION. 

GRAPH OF FITTING EQUATIONS 

height relation for  men aged 30-35 (or subtracting 
them, as the case might be). I n  this instance, the com- 
puting scales were meant to yield a ratio, and this 
made it  desirable to work i n  logarithms throughout. 
The easiest way to make the weight-height relation 
describe different age groups was to multiply it  by a n  
appropriate factor. 

The equations used to fit these data are shown in 
Fig. 1and are plotted a t  the foot of that figure. They 
mere obtained by the rnethod of least squares. There 
were 128 average-weight values in  the set of data on 
which these equations were based. representing. 16 
height classes fro111 60 inches ( x = l )  to 75 inches 
(x= 16) and 8 age classes from 15-19 rears  ( y =1)to 
50 rears  and over ( y  = 8 ) .  All but about half a dozen 
of these 128 average weights can be predicted to 
within a pound by means of these equations. The 
aberrant values lie in  the extreme corners of the table. 

I n  this example, the computing scales have been 
used to reduce three variables to the form of a ratio. 
This, of course, is not the only operation which can 
he expedited. Almost any operation involving the 
addition or subtraction or the nlultiplication or divi- 
sion of three variables that can be carried out on 
special slide rules or by other nonlographic methods 
can be set up  as computing scales, or gunters : in many 
instances with less labor. Before making many com- 
putations it  would be advisable to protect the scales 
by a s t r ip  of scotch tape or some other transparent 
material. Dividers fitted wit11 a fine adjustment screw 
are convenient. 
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