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done at  any time before the same is sold off 
the f a m  on which it is grown, but the proper 
time for such inspection is when the grain is 
in  head, when even a novice in agronomic or 
botanical work need make no mistake as to va- 
riety and the percentage of possible admixture 
and the possibility of disease infections, as 
scab, rust, ergot, smut, etc. A certificate 
should follow final inspection of the seed in  
the pure seed laboratory following harvest 
and threshing. A state list should be pub- 
lished showing the name of the grower, his 
address, the variety and amount of seed saved 
for sale as seed and its authorization should 
be based upon the certificates as issued. Such 
state laws should specify various grades of 
improved grain as "bulk seed of sufficient 
purity for use in special commercial processes, 
or in general cropping as improved seed, or as 
pedigreed seed, etc." 

SuBw to say that this state listing necessi- 
tates official records of pedigrees and makes 
possible standardization and retention of va-
rietal standards of quality. The whole proc- 
ess tends to form a proper educational basis 
for seed and crop improvement. Finally, the 
lists put any man who wishes to use the par- 
ticular seed in touch with the man who is 
able to provide it. Thus good seed gets used 
on the land. The grower and the public is 
assured against having the work of proper 
tillage and proper crop rotation destroyed or 
set aside through the use of false unknown 
or deteriorated varieties. The whole process 
tends to insure final crop standardization and 
is the necessary foundation for final establish- 
ment of marketing standards. 

I n  North Dakota the process here outlined 
is not a matter of theory but has been in 
operation on a part of the crops since 1909, 
and quite extensively in operation since 1911. 
Some hundreds of thousands of bushels of 
seed have been sold under the state list. We 
have made a beginning step on the right road 
looking toward cereal crop improvement. 
When a farmer or wholesale seed merchant 
once becomes imbued with the idea of stand- 
ardized seed of a known quality, sold under 
certification. and if necessary under lead seal, 

he, a t  once sees the necessity of following 
other processes of crop improvement which 
follow as natural corollaries, thus one will 
not be apt to put such seed into the lands 
which are weed infected, disease-infected, or 
contaminated with other sorts of grains of the 
same kind, or junk the bulk product with in- 
ferior stuff on the commercial market. Im-
provements in lines of tillage and crop rotation 
must and will follow upon seed standardization 
a,s naturally as day follows sunrise. At present 
there is no real necessity of much improve- 
ment in tillage and crop rotation methods; 
for the seed used, very often, is of such qual- 
ity from a sanitary and breeding standpoint, 
as to thoroughly offset any improvement that 
might be expected from better tillage methods, 
and improved methods in soil sanitation. 
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IThas been my privilege during the past 
two years to visit many institutional and in- 
dustrial research laboratories in various sci- 
ences and I have had the opportunity of talk- 
ing with many workers in these laboratories. 
Before that time I had spent a number of 
years in teaching and research in physics. 
Recollections of that experience, together with 
observations which I have since been able to 
make, have forcibly brought to my mind cer- 
tain convictions which I desire to express, 
in the hope that such expression may con-
tribute to establishing a basis for definite 
progress in certain kinds of research. 

What is here set down may be common 
realization, and it may have been expressed 
before. I f  so, this will em~h~asizeprevious 
remarks upon the subject; and such emphasis 
seems to me to be much needed. 

It is probably the experience of many sci- 
entific workers at  some time or other to feel 
that they are much handicapped by being not 
sufficiently familiar with the methods and the 
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theories of other sciences wlzich have a direct 
bearing upon the work in hand. I n  discuss- 
ing the subject, I shall confine my attention 
to the importance of a knowledge of the prin- 
ciples of physics and of methods of physical 
measurement in their bearing upon worli in 
other fields. No doubt the arguments will ap- 
ply equally miell, in their general aspect, to 
any science in its relation to the others. My 
reasons for emphasizing physics are, first, that 
I want to confine myself to the facts with 
which I am most familiar, and second, that 
many of the measurements and experiments 
made in a lm0~t  any science are purely phys- 
ical, involving mechanics, sound, Beat, light 
and electricity with its newest branch, radio- 
activity. 

In cngineclring, the fact that physics is 
fundamental has been universalilly recognized, 
in some cases by presenting a more intensive, 
or a longer course in general physics, and in 
other cases by putting into the curriculum 
intermediate and advanced courses having a 
direct bearing upon the problems to be en-
countered later. Enginooring is comlnonly 
spoken of as applied physics, and i t  is there- 
fore to be expected that physics and its appli- 
cations should occupy a large part of the 
engineering courscs. Workers in those sei-
ences which have more recently become ex-
perimental, and in those which, though having 
long found muclz of their advancement in ex- 
periment, are finding new experimental meth- 
ods-these have not yet fully recogxized the 
aid they might receive froin physics. On the 
other hand, the physicist himself has failed to 
recognize the aid which his science might 
give. Consequently little has been done to- 
wards promoting the idea of developing 
courses in physics wit11 reference to its appli- 
cations to the chemical, biological and med- 
ical sciences. 

The handicap of insac ien t  familiarity 
with physical measurements and teclmique, in  
the case of so many ~vorlrers in the sciences, 
is no doubt due to the fact that the great 
majority of students in thesc sciences become 
so absorbed in their own problems, and see in 
their own fields so many immediate things to 

be undertaken that they are led to pay but 
scant attention to any others. Or, on the 
other hand, students follow a proscribed course 
of study, which may have been laid out with- 
out sufficient conside~ation having been given 
to the value of including in  that course the 
sort of training which later might prove ex- 
tremely useful if not indispensable. 

It is true that some recognition has been 
given physics in all undergraduate courses 
loolring towards graduate work in chemistry, 
biology, medicine, and in some cases, psychol- 
ogy. The future chemist or bacteriologist 
"gets" one year of physics, consisting of 
t1rrc.e or four hours a week of classroom, lec- 
ture and laboratory worli-, and this during his 
freshinen or sophomore year. An extra year 
mag be added, perhaps, in individual cases, 
for more or less advanced laboratory work, 
upon the planning of whicll the instructor has 
unfortunately often spent too little thought to 
bring out fully its possibilities from the stu- 
dent's point of view. 

Tllose who plan such a prescribed course of 
study may justly argue that the year of phys- 
ics to which their students are now "exposed," 
even in clas~es made up wholly of chemical 
or premedical students, is too frequently "just 
physics," and that no emphasis is placed upon 
the relation of physics to the science in which 
the student is interested. To a certain extent, 
this is true. The physics instructor's failing 
rlrust bc traced back to the same cause, how- 
ever, as at1 effect of which his knowledge of 
the other sciences is insufficient to enable him 
to apply his physics in the manner expected. 
But aside from this, there is so much ground 
to be covered in a single year that, ~gard less  
of the text used, the clasp must be carried 
along at a terrific pace, following the text as 
closely as it may, in order to cover the ground 
in the allotted time. A f t e r  such a course, it 
can not be expected that a student should re-
tain much in the way o f  ability to apply phys- 
ics to anvthing else when, at the end of the 
semester, the s u m  total o f  physics whic l~he 
can successfully apply to Ihe impending ex-
amination is so small! Resides, most of the 
courses properly include physics in thk fresh- 



man or sophomore year, and the interval of 
two or three years until research is begun 
blots out much of what wm actually learned. 
Consequently, when the student has arrived a t  
the research stage he must, with much loss of 
time and with much effort, rediscover methods 
and devise artifices which perhaps are well 
known in  physical technique. 

We must conclude that if the physicist has 
realized the fact that so many measurements 
are essentially physical, and that it would 
mean much for progress in all branches of 
science if those engaged in scientific research 
of any kind had a t  their command more 
physics, he has been at  fault in not sufliciently 
emphasizing these facts and in not offering 
such a sequence of courses in physics as would 
recognize them. 

Bearing in mind that the time which could 
be apportioned to such work would probably 
a t  best be limited, I should say that, in addi- 
tion to the regular course in general physics, 
there should be offered a course, preferably 
during the senior year, which might b 
designated ''chemical and biological physics." 
Such a course should be planned to give 
the student who contemplates graduate work, 
as well as the student going out into indus- 
trial work after his graduation, those prin- 
ciples and measurements which are known to 
be fundamental in the kinds of work that 
might be expected to follow. I should plan to 
have such a course occupy at least the equiv- 
alent of three two-hour periods for one semed- 
ter of sixteen weeks. The following general 
topics might be taken as representing the 
essential things from which as many might be 
selected as were considered advisable, accord- 
ing to circumstances. (1) The accurate meas- 
urement of long and short time intervals. 
(2) Measurement of temperatures by methods 
other than the mercury thermometer. Prin-
ciples of pyrometry. (3) Temperature regula- 
tion and temperature regulators and con-
trollers. (4) Principles of precision calori-
metry. (5) The microscope; its theory, and 
application to the measurement of small 
lengths. (6) The reading telescope and its 
application to the measurement of small 
angles. (7) Measurement of refractive in-

dex; spectrometer and refractometer. (8) Thc 
spectroscope, and spectroscopic analysis. (9) 
Color and colorimetry; intensity of light and 
photometry. (10) The polariscope and polari- 
meter. (11) The galvanometer; its use as a 
deflection and as a null instrument. (12) 
Ohm's law; measurement of current and 
potential differences. (13) Electric power 
and heating. (14) Resistance measurement ; 
Wheatstone's bridge, with application to 
measurement of electrolytic conductivity. 
The alternating current galvanometer as 
applied to conductivity measurements. (15) 
The potentiometer; application to measure-
ment of thermoelectric forces, electrode po- 
tentials, ionic concentrations. (16) Electro-
'metem and electroscopes; applications to 
measurements in radioactivity. (17) Prin-
ciples of X-ray measurements. 

Fortified with the essentials of such a 
course, the student would be well grounded 
for the physics of almost any problem of re-
search he might meet. Certainly the "gen- 
eral physics" course would fall short of 
giving him anything more than a somewhat 
hazy idea of the instruments mentioned in the 
above list, and of the purpose for which they 
are used. 

Putting this work in the senior or first post- 
senior year would have the effect of attracting 
students who have come to realize the im-
portance of these things in relation to their 
future work. A well-dehed motive is much 
to be desired in any course, and, wch a motive 
existi'ng, the course should prove v q  success- 
ful from the viewpoints of both student and 
instructor. 

Some of the measurements above mentioned 
are described-not a t  all adequately-in man-
uals of physical chemistry; but there the ob- 
ject of the experiment is the rsszclt, not the 
theory or technique of the measurement. The 
logical place for such a course is in the phys- 
ics department, by an instructor who has thor- 
oughly familiarized himself with the student's 
needs, and who knows what applications may 
later be expected of the kinds of measure-
ments he teaches. Such an instructor, I dare-
say, would render a valuable service to his 
colleagues in  the other sciences in the capacity 



202 SCIENCE [N. 8. VOL. L. NO. 1287 

of consultant, advising them upon the phys- 
ical aspects of their research problems. Much 
satisfaction could bc derived from putting 
one's best efforts into such work; for there 
would come out of it the consciousness of 
having rendered a valuable service to the 
cause of science. 

Discussion of the question in these pages 
seems to me very desirable as nn aid to the 
crystallization of ideas regarding it. It is 
hoped that eventually sufficient interest may 
be arouscd in the idea of making physics more 
v~h~able ,to bring about tho cstablishrnent in 
our colleges and universities of courscs along 
thc line which has bcen pointed out. 

PAULR. I~COPSTEGAlbert R. Vestal (Ind.), Wm. J. Burke (Pa).,LEEDS& NORTIIRUPCOMPANY, 
Albert W. Jefferies (Neb.) and John C. Mc-
Crate (N. Y.). The Democratic members 
are: Guy E. Campbcll (Pa.), John B. Jolme-

PATENT REFORM PROSPECTS 
ton (N. Y.). John J. Babka (Ohio), Edmin 

TTTEinitial patent reforin measures advo- L. Davis (Tcnn.) and J o h ~ i  McDuffie (Ala.), 
cated by the Patent Committee of the Na- but not all members mentioned were present 
tional Research Council (as noted in SCIENCE,at any one session of the committee. Every 

are resigning to take positions with big industrial 
firms paying large salaries. The Patent Office hn: 
long bcen working without a sufficient force of 
competent men; its work is consequently in arrears, 
and the work is done too hast,ily to be reliable. Tho 
bill provides for a considerable increase in the 
working forces, and fixes a range of salaries for 
examiners, running from an entrance mlary of 
$1,800 up to $4,000 for primary examiners with 
corresponding increases for higher officers. 

Public hearings on thc foregoing bill mere 
held, commencing July 9, by the mentioned 
IIouse Committee. This committee includes 
at  the present time the following Republican 
nleinbers in addition to Mr. Nolan: Florian 
Lamper t (Wis.), Loran E. Wheelt~r (Ill.), 

April 11, 1919, No. 1267, p. 356) have been 
iiltroduced by Chairman John I.Nolan, of the 
Rol~se Committee on Patents under the fol- 
lowing numbers : 

11. R. 5011. Provides for the separation of the 
Patent Office from the Interior Department and its 
establishment as an independent bureau. This bill, 
if made a law, mould take the Patent Office out of 
the position of one of a number of inconspicuous 
bureaus in a great department, and set i t  forth in 
its proper light as one of the really important 
branches of the governn~ent, exercising a vast in- 
fluenee upon the material and industrial prosperity 
of our people. I t  is believed this change would 
greatly extend the. activities of the Patent Oflicc 
with a resultant ~timulation of invention in various 
lines, and that it would open the door t o  numerous 
important reforms. 
R.R. 5012. Provides for a singlo Court of Pat- 

ent Appeals. The purpose of this court is to shorten 
the processes of patent litigation and to unify the 
decisions rendered in patent rases. 

H. R. 7010. Provides for increases in personnel 
and in the salaries paid in the Patent Office. This 
legislaton is shown to he absolutely indispensable, 
owing ta present outside competitive conditions, in 
order to obtain and retain the services of com-
petently educated men as examiners. Good men 

member that attended participated to a greater 
or less extent ill the asking of questions of 
the successive speakers, Chairman Nolan and 
Represcntative Johnston being especially at- 
tentive and active in this regard, frequently 
giving distinct assistance in the emphasis or 
qualification of points made. 

As secretary of the National Research 
Council's committee, Mr. E. J. Prindle had 
pcrfccted the arrangements for these hearings, 
and by him the successivc sy)caliere were intro- 
duced. The first of these was Mr. F. P. Fish, 
referred to as the dean of the American 
patent bar. The short address of Mr. Fish 
will long be remembered by those wlio heard 
i t  as a wonderfully candid, comprehensive and 
convincing general statement of the impor-
tance of the patent system, of its decline, and 
of the utility or iiliended effect of the reme- 
dial measures under immediate consideration. 

On the second day of the hearings Mr. 
Prindle, having interrupted his o m  remarks 
on the preceding day in order that Mr. Fish 
might be heard, completed a general exposi- 
tion of the bills. He seemed to agree with 
Mr. Fish in placing a primary emphasis upon 


