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all the mathematician's requirements on the type-
writer and still have a machine which is suitable fo r  
ordinary service. But  possibly we might provide him 
with two machines which would provide nearly all the 
characters commonly used. Say one machine with 
forty-two typebars and single shift carrying the char- 
acters usnally found on a keyboard and with perhaps 
six special characters; another machine of the same 
size and make would carry the alphabet in twenty-six 
special capital letters, ten large numerals and ten 
small numerals for  exponents and subscripts and ar- 
ranged so as to be available for  fractions, thirty-eight 
of the more commonly used mathematical characters. 
Manuscript would go through machine number one 
first, leaving blank spaces fo r  such expressions as had 
to be filled in on the other machine. Finally the sheet 
would be put through the second machine in much 
the same way that a printed paper of any kind is 
now filled in  on a typewriter. 

B y  striking twice in  a single space and by  turning 
the roll as required, it  is possible to produce a con- 
siderable number of special characters from the stand- 
a rd  keyboard : 

A name for  some of these may be derived from the 
conlponents, as when we abbreviate hyphelz-one to 
read hyofi. 

JNO.D. RIGGS 
INDIANAPOLIS,INDIANA 

RADKQ INFORMATION 
RECENTLY friend of mine here listened in on a a 

radio 	 the New 
Station on the subject of clovers. I n  this talk the 
speaker mentioned the excellence of foreign clovers 
as  shown in the experiments conducted by the New 
Jersey station, and stated that it  was quite all right 
f o r  American farmers to  use foreign seed. The 
speaker did not state a t  any  time during his talk 
that the statements he was making were to be con- 
sidered as  applying to his particular state only and 
not to the country as  a whole. 

W e  find that i n  this state the foreign clovers are  
very susceptible to anthracnose and therefore un-
desirable fo r  our use here, whereas our own varieties 
are  not so susceptible, and in cases where selection 
has been made, highly resistant strains of American 
clovers have been developed. Our farmers, listen-
ing i n  on some other state broadcasting what would 
be true under their own conditions, would not know 
that such might not be t rue f o r  some other locality. 

The speaker, broadcasting over the radio, some-
times forgets that his words a re  being heard over a 

wide expanse of country. I t  seems to me that there 
should be emphasis placed by each experiment sta-
tion broadcasting that their findings and recommen- 
dations are  for  their own co~dit ions only, unless in- 
deed they are  bringing together the results of re-
search from many stations, in  which case it would 
be equally necessarj7 to so state. What  is informa- 
tion in  one place becomes misinformation in another 
place, and too much emphasis can not be pu t  upon 
the limitations that should accompany recommenda- 
tions. 

L. S. ~ IAPER 
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SCIENTIFIC BOOKS 

The Teci~miqueof Tissue Culture "In Vitro." B y  T. 

8. P. STRANGEWAYS,lecturer i n  special pathology 
in the University of Cambridge. W. Heffer & 
Sons, Ltd., Cambridge, 1924, pp. 80. 

AS indicated in  the title this little volume con-
tains a description of the technique employed in the 
cultivation of tissues "in vitro." I n  every instance the 
method described is given in great detail, a step a t  a 
time, with numbered paragraphs. As a typical ex-
ample of the directions given in this manual, a few 
paragraphs may be quoted from page 58 i n  which 
Professor Strangeways gives directions f o r  the simple 
operation of transferring plasma from a thermos 
bottle to a capillary pipette. 

(1) Open one of the Thermos flasks, and with a pair of 
forceps remove the container of the plasma tube 
from the flask by means of the string handle. 

( 2 )  	Remove the cork of the container, and with a pair 
of sterile forceps carefully lift out the tube con-
tdning the plasma. 

( 3 )  	with a pair of sterile forceps remove the cork 

from the plasma tube, and place it on a sterile sur- 

face. 


(4) Take 	a sterile paraffined pipette (Section XXV), 

and draw into it  about Y2 cc of plasma without 

touching the side of the plasma tube. 


(5) 	Place the pipette in a glass jar so that the end near 
the bulb rests on the roll plasticine (Section XI) .  

(6) 	Reoork the plasma tube, using sterile forceps, and 
place it  in its container. 

( 7 )  	Recork the container and replace i t  in ice in the 

Thermos flask. 


(8) 	Cork and cap the Thermos flask. 

The technique f o r  the cultivation of tissues '(in 
vitro" is generally regarded, and rightfully so, as 
being difticult to acquire. A careful following of the 
specific directions in  this book would seem to make 
it possible fo r  any  one to acquire proficiency i n  tissue 
culture methods, even though he had had no previous 
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experience in this field. The book has value and 
flls a distinct need. It deserves a wide distribution. 

Tissue Culture i n  Relation to Growth and Differentia- 
tion. By T.  S. P. STRANC~EWAYS,lecturer in spe- 
cial pathology in the University of Cambridge. 
W. Eeffer & sons, Ltd., Cambridge, 1924, pp. 50. 

INthis book of fifty pages is given a general sur- 
vey of the results obtained by the author from certain 
experiments with the cultivation of tissues '(in vitro," 
together with his interpretation of these results in 
relation to various biological problems, such as mito- 
sis, differentiation, inflammation and repair, etc. A 
careful reading of this book has given me the im- 
pression that the material contained in it, although of 
value, will not have a general appeal either to work- 
ers in this field or to the average reader. 

GF~~RGEA. BAITSELL 
YALEUNIVI~RSI'PP 

SCIENTIFIC APPARATUS AND 

LABORATORY METHODS 


A CATHODE RAY OSCILLOGRAPH FOR SEV- 

ERAL SIMULTANEOUS WAVES WITH 


STABILIZED LINEAR TIME AXIS 

A LINEAR time axis1 for cathade ray oscillograph is 

obtained by repeatedly charging a condenser through 
a saturated thermionic rectifier and discharging 
through a neon lamp when a critical voltage is 
reached, The period, controlled by condenger 
capacity and rectifier filament current, can be made 
approximately synchronous with any periodic phe- 
nomenon under study, so that the oscillograph shows 
a nearly stationary wave or curve plotted against 
time in rectangular coordinates. Although, under 
these conditions, the wave may shift, i t  can be in- 
spected and has proved highly satisfactory for 
certain purposes, e.g., the graphical demonstration of 
heart sound^.^ 

For  the study of physical phenomena, as alternating 
currents and voltages, it  is desirable to have the wave 
or curve absolutely stationary, and, furthermore, to 
obtain two or more such waves simultaneously for 
precise comparison of phase, amplitude, frequency 
and wave form. I n  certain cases a synchronous con- 
tactor may be employed to obtain precise synchro- 
nism of the condenser discharge with the phenomenon 
under study, thus stabilizing the time axis and making 

1 Austin Bailey, Phgsical Review (2), 25, p. 585, April, 
1825. 

2 Apparatus for this purpose, developed by the Western 
Electria Company, was exhibited by Dr. H. Clyde Snook, 
1925, at Kansas City meeting A. A. A. S. and was pre- 
viously exhibited at Atlantic City meeting Am. Med. 

stationary the wave. We have found this method 
satisfactory, but limited in its application and in- 
volving unnecessary auxiliary equipment. The de- 
sired end, however, is simply and satisfactorily ob- 
tained by tickling the neon lamp with a small alter- 
nating electromotive force3 of the same frequency, 
whether it be high or low, as the periodic phenomena 
being studied, thus synchronizing the discharge of 
the condenser, without dec t ing  its uniform rate of 
charge. This gives an absolutely stationary wave 
which may be photographed, or copied precisely on 
tracing cloth or by binocular vision. 

A number of curves are readily obtained simulta- 
neously by a motor-driven switch making connection 
to the several sources in rapid succession, the curves 
all appearing continuous and s imul t aneo~  due to 
persistence of vision. We have obtained three o r  four 
simultaneous curves (all absolutely stationary) with 
complete satisfaction and believe six or more could be 
obtained if needed. It has proved a convenient way 
of comparing wave forms of transformer input and 
output, showing the amount of distortion and ampli- 
fication under different mnditions. Any shifting of 
the curves would lead Co confusion. 

FREDER~CKBEDELL, 
HERBERTJ. REICE 

DEPARTMENT
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CORNELL
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SPECIAL ARTICLES 
THE ISOLATION OF A CRYSTALLINE PRO- 

TEIN WITH TUBERCULIN ACTIVITY1 
BEGINNINGwith Koch in 1891, many attempts have 

been made to separate from tuberculin the principle 
responsible for eliciting a skin reaction in tubercfilous 
subjects. The exact nature of this substance has been 
a riddle and while most opinions proclaim i t  to be 
protein in nature, there have been many dissenting 
voices. A series of experiments consecutively car-
ried out in this laboratory, and appearing in the May 
issue of the American Review of Tuberculosis,2 seem 
to prove more or less definitely tbat the substance is 
of protein nature. 

Briefly, these experiments show that the substance 
responsible for the activity of tuberculin is com-

3 This may be conveniently applied through a poten- 
tiometer in wries with the lamp. 

1 From the Department of Pathology of the Univer- 
sity of Chicago and the Otho S. A. Sprague Memorial 
Institute, aided by a grant to Dr. Esmond R. Long 
from the Medical Research Committee of the Nati~nal  
Tuberculosis Association. 

2 The Chemical Composition of the Active Principle 
of Tuberculin. I-VII. E. R. Long and I?. B. Seibert, 
Amer. Rev. Tuberc., 1926, XIII, 393. 


