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JOSEPH HENRY 
Physics 

H ave you ever asked yo ur pupils 
the question , what American has 
contributed most to the d evelopment 
of e lec trical science? Very likely a 
great majority would answer w ith
out hesitation , Edison , the inventor 
of the inca ndescent light. Some 
might answer, Bell, the inventor of 
t h e telephone. A few, the radio 
fa ns , mi ght say De Forest, the in
Yentor of t h e three elec trode tube. 
An occasional one might even a n
swer Franklin , the first great 
American sc ientist, who drew elec
tricty from t h e clouds, and showed 
that lightning and the "electric 
fluid" a r e the same. Not one, I am 
sure, would ever m en tion J oseph 
Henry. P erhaps few would even 
have heard hi s na m e. And yet 
H enry is one of the fe~v Ame1lican 
scientists who h ave achieved world 
wide distinction in their own life 
time, and an unques tioned place in 
hi stor y among the great names of 
science. 

H enry was born in Albany, N. Y., 
in 1799. Little is known about his 
parents. His father died when h e 
was but a few years old. Educa
tional opportunities for the common 
people were very meager in those 
days, and Henry's situation did not 
enable him easily to take a d:vantage 
of even such as wer e available. H e 
.tudied in night school, and at fif
teen years of age was apprenticed to 
a silver smith. A little later, when 
his employer failed in business, 
you ng Henry entered the Albany 
Academy as a student. He was not 
mu ch interested in his studies, how
ever, and was not particularly suc
cessful. H e had a fondnes s for 
dr amatics, not th en taught in the 
sch ools, and an ambition to excel as 

a n actor and dramatic writer, in 
both of which fields he had excel
lent ability. About t his time Greg
ory's lec tures on Experimental Phil
osophy fell into hi s han ds . Accord
ing to his own statement the perus
a l of this pamphlet thrilled him, 
opened a n unknown world to him , 
and completely changed the course 
of his life. H e determined thence
forth to give his entire time to the 
pursuit of knowled ge. 

In 1826, af ter di stingui sh ing him
self as a surveyor, H enry became 
Professor of Mathematics in the Al
bany Academy. H ere he tau ght sev
en hours a day, and so h a d time for 
li tt le else . H oweve r , h e s ucceeded 
in summer vacations in makin g· ori
ginal investigations in science . His 
fi rst important work of this cha r
acter was the development of the 
e lectro-magnet, wh ich had previous
ly been invented by Sturgeon, in 
England. Sturgeon used copper 
wire wound in a. sp iral on a var
ni shed iron bar bent in the form of 
a h orse shoe. With th is a r range
m ent h e succeeded in lifting weigh ts 
of about nine pounds-twenty times 
tha t of the magnet itself. H enry 
in trodu ced two important variations. 
First, instead of insulating the bar 
with varnish h e insulated the w ire 
with a covering of silk. This en
abled him to wrap the wire around 
the bar in a closer spiral, more near
ly transverse to the bar. Secondly, 
h e wound the co il as a spool of sev
eral layers of wire , thus greatly in
creasing the number of turns . By 
this type of magnet he was able 
to raise weights in excess of three 
thousand pounds. By the current 
from a single primary cell whose 
plates were no larger that the hand 
h e raised a weight no less than fif
ty times that of the magnet itself. 
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Henry believed that by m eans of 
such ma gn ets as h e h a d d evised 
la r ge mech a nical e ffects co uld be 
produ ced at a consider a ble distance 
from the battery supplyin g t h e cur
rent. He thought of the magnets 
espec ially as a means of sending s ig
nals- as a telegraph. 'iVheatstone, 
in England, a lso believed this pos
s ibl e, if the powe1· of the electric 
<'Urrent did not diminish with dis 
tance from the bnttel'y. 'iVhen t his 
was fou nd to diminish, and very rap
id ly, with distance , h e decla r ed 
the proj ect hop eless . By placin g in 
t h e m ai n line a m agnet with m a ny 
tu rns of fine wire and using this 
merely as a means of closing a local 
circuit in which th er e was a magnet 
of a s imil a r num ber of turns of 
heavy wire Henry promptly succeed
ed in transmitting effects to co ns id
erable distances- doing jus t t h e 
t hing that vVheatsto ne h ad declared 
im possible. In this experim en t 
H enry h ad the exact a rra ngem ent 
of relay a nd so under that is n ow 
univer sally used in telegraphy. Had 
h e consented to apply for a patent, 
as his fri ends urged him to do , lit
tle if anything would have been 
left for Morse a few years later. 
Henry, and not Mo rse, was the real 
inventor of t h e telegraph . 

In his earlier investigatioi1s Henry 
was working with the effect of a n 
electric current in producing mag
netism. The conver se question was 
also raised , could magnetism pro
duce elec tricity? By wrapping a 
bar of so ft iron with several turns 
of wire whose ends w ere connected 
to a galvanometer forty feet away, 
placing the bar as a n armature 
across the poles of one of his horse
shoe magnets , and turning on the 
magnetizing current, he observed an 
effect in the galvanometer. The an
swer cam e. Electrical eff ects can 
be produced by m agnetism . H enry 
was not the only one who h a d asked 
this question. Faraday, in Eng
land, was working on it at the same 
time. Indeed, it is to F a raday that 
the credit for this discovery is giv
en ,. not because of priority of dis
covery, for it is not unilkely that 
Henry had preceded him in tliis, 
but because of priority in the pub
lication of his results. 

Another principle which each of 
these investigators discovered inde-

pendently was that of self indu c
tion . In this Henry p receded his 
English rival both in discovery a nd 
in publication , and is given th e u n
disputed credit. In r ecogni tio n of 
hi s work in this field t h e Interna
tio n al Congress of Science gave the 
name Henry to the un it in whi ch 
both self and mutual inductan ce are 
m easured. 

Henry was called to a professor
ship at Princeton in 1832. Fo r the 
n ec<t fiftee n years he worked ass id u
ously both as a teacher and as a n 
investigator , continuing the re
searches a h:eady begun at Al bany 
a nd adding many oth ers . In 1 8 47, 
he was chosen secretary (the chief 
a dminis trative officer) of t h e n ew
ly establish ed Smithsonian Institu
t ion. I n this position h e h ad li tt le 
opportunity for r esear ch , but sp ent 
'•is energy in shaping the policies of 
the new institution and a pplying its 
funds in the manner best calcul ated 
to carry out the purpose fo r whi ch 
it was found ed. After thirty yea rs 
of distinguish ed service as sec r e
tary, H enry died in 1878 , reco gniz
ed throughout the world as one of 
the gr eatest scientists of his time. 

A list of Henry's scientific pap
ers, published in the Smithsonian 
Institution Reports for 1878 , includ
ed no less than one hundred fifty 
titles. These were articles of va
rious length and importa n ce a nd 
represented that portion of his g r eat 
contribution to science r esult ing 
from his own researches. The m ost 
important among these were the 
following: 

1. The magnetic effect of a n elec
tric current.-(The electric m ag
net.) 

2. The telegraph. 
3. The electric effect of a va r y

ing magnetic fi eld. (The basic prin
ciple of the dynamo, the transform
er, a nd the t elephone rece iver.) 

4. The electric motor. 
5. The oscillatory nature of the 

discharge from a Leyden jar or oth
er condenser. (An indispensa hie 
principle in present day radio.) 

6. Phosphorescence and its 
cause. (Ultra violet radiation.) 

7. The relative temperatures of 
different p-arts of the surface of 
the sun, especially sun spots and 
the adjacent areas. 

8. The conservation of energy. 
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H enry's inte r es t s w ere t hose o f 
the research wor ke r rath er th a n t h e 
engineer or inventor . ·whe n h e h a d 
m a de a scientific discover y h e was 
content, always willing to leave the 
de,·elopment of prac tical devices a nd 
th e moneta r y r ewa rd to other s. And 
it was this s ingle ness of purpose, 
this concern for the incr ea se a nd 
d issemina tion of knowledge a bove 
eYer ything e lse th a t ena bled him to 
m a k e so great a contribution to sci
~nce, and throu gh it to industr y a nd 
to human w elfare . 

W. H. K a d esch. 

UHE:\IICAL LECT URE 
EXPERIMENTS 

Chernist,-y 
Lecture expe rime nts dema nd m or e 

t im e, r eq uire hi gh er techn ical skill , 
a nd a fford gr ea te r pupil inte rest 
t ha n a n y ot h er phase of ch emis try 
t eaching. As a cornll a r y, w e m ay 
add that t h ey a re mos t neg lect ed , 
but if you na m e t he tea ch ers who 
a re noted for th eir in te resting, in
s tructive, a nd s killful -cla ss room 
demons tra tions , you a re calling the 
rn ll of ch emis try t each ers of the 
f irst r a n k . 

The fir s t prnblem is se lec tion. In 
thi s connec tion as k y,o i1rse lf , is the 
experiment ins tructive? An occa
sional specta cul a r experiment m a y 
be introduced for its e lem ents of 
rn riety and surprise, but su ch fire_ 
works mus t not become the "whole 
show". Indicate in advance wha t 
the experiment is to illus tra te ; and 
d o not select several experiments 
which deal with the same point. As 
fa r as possible , let the class demon
s trations represent ideas which can
not be conveniently handled in rou
tine labora tory experiments. 

Next to consider is a ssembly of 
a pparatus. A chemistry teacher 
co uld profit by a course in com
mercial window trimming. He 
would learn to stress "key articles," 
to avoid elaborate and complicated 
arrangements, and above all , to 
make the layout look right from the 
s idewalk point of view. Every ar
ticle should be in full view, every 
process should be on a sufficiently 
large scale as to be visible from all 
occupied seats, and every manipula
tion should be so deliberate as to 
be easily followed. Clean and pol-

ish ed a r t icles , ord erl y a nd conven
ient a r ra ngem ent on th e des k , a n d 
scientifical_ly look in g setups- all 
a dd conscious ly or unconsc ious ly to 
the fa vora ble impression which th e 
t eac h er is seek ing to cr ea te . 

Exceptin g tim e-tri ed experim ents 
in the h a nd s of a n ex perienced 
ma nipula tor , a r ehearsal "behind 
the scenes" is as impor ta nt in this 
f ie ld as in t h e realms of d ra ma tics. 
An appa rently si mple exp erim ent 
m ay fa il to beh ave as it should un
less the de t a ils have been carefully 
wo rked out by this prelimina r y r e"
hearsal. Le t u s assum e t h a t th ex_ 
perim en t h as been m ov ing a lon g 
nicely toward th e climax a nd t h a t 
th e class is k eyed up and expect
a nt- then it fa ils . Excuses a nd ex
pla na tions cannot s ubtitn te fo r r e
su lts. Better , fa r ue tte r , never to 
h ave tried th a n to h ave tri ed a nd 
fa iled . 

l:<' ina lly, th e necess ity fo r mo t iva
tion sh ould n o t be ove rlooked B \· 
skillful quest ioning, seek to. h a ve 
th e class a n t icipate and s uggest the 
successive s t eps in the procedure . 
Encourage them to expl a in th e phe
nom ena as they develop. Use the 
bl ac kboa rd for r ecording the equa
tions involved, the la ws and idea s 
illus trated, a nd the conclus ions 
which ca n be anived a t. \Vhen d e
s ira ble , pass samples of the r eact
a nts a nd r esultants around th e c la ss. 

Unfortunately, few , if a ny, good 
r eference books on lecture experi
ments are available. The writer 
would be willing to list for you such 
as are on the market or even to se nd 
you a description of lecture experi
m ents to illustrate definite topi cs if 
the demand warrants preparation of 
mimeographed copies. 

Remember that the perm a n ency 
of pupils' impressions increase in the 
order,--reading, seeing , doing. 

R . W. Ge tche ll. 

The "male-water-sheep" which 
turned out to be a hydraulic r a m 
may after all have its biological af
finities. At any rate, Professor L. 
L. Huber of Hanover College, Indi
ana, keeps the ball rolling by point
ing out that the hydraulic ram is 
the best source of "steel wool" . H e 
does not, however, designate the 
shearing season. 
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