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IlAGNETOGRAPHS IlADE BY RADIATIONS FROM THE 

POLES OF .A IlAGNET. 
BY PROF. JOHN S • •• KAY. 

If a paramagnetic substance be placed upon the 
sensitive film of an ordinary photographic plate and 
the poles of a Ulagnet, either a permanent or an elec
troma�net, be brought near to the other side of the 
plate and left fOI' a time, the plate, when developed, 
will show a clearly defined image of the object. Posi
tives made froUl such plates will give in shadow the 
ouUilles of any object used as armature. Thus may 
be obtained clearly defined silhouettes of a key, a wire 
gage. a pair of pliers, or any iron or steel implement 
used as armature. 

If the plate be placed with its sensitive side facing 
the poles of the magnet and a disk of iron nearly as 
large as the plate be placed on the opposite side in the 
position of armature, "shadowgraphs" of any non
m agnetic or diamagnetic bodies placed on the other 
side, between the plate and the poles of the magnet. 
will be produced upon the plate. The shadow pictures 
produced by either of these methods are as clear and 
distinct as those produc.ed by Roentgen rays. I have 
ohtained dark shadows with a compound steel magnet 
wei�hin� little more than a pound. If strong electro
ma�nets are used, the poles may be separated several 
inches from the plate. With an electromagnet capable 
of lifting a hundred pounds or more, I have made a 
.. magnetograph " through a block of wood two inches 
in diameter. The object whose image is to be im
pressed upon the plate must be in contact with the 
sensitive film; a thin sheet of mica or paper seems to 
prevent the action, or at lea."t to decrease the effect 
more than the removin� of the poles several inches. 
The best results seem to be secured by suspending the 
magnet in a vertical position, so that the plate and the 
keeper will be held up �aimt the force of gravity, as 
shown in Fi�. 1, but that. arrang-ement is not essential 
to success. III experimenting with electromagnets the 
objects were placed on the plate, and the plate was 
wrapped in several folds of black paper in the dark 
room. The plate was thus v'!ry perfectly 'protected 
from li�ht throughout the experiment. 

The image shown in Fig. 2 was produced with the 
apparatus arrangeci as shown in Fig.!. 

In the case of all electromagnet, varying the current 
by means of a rheostat or frequently makin� and 
breaking the circuit seems to facilitate the formation 
of the images. The time of exposure does not seem to 
be a matter oflgreat im portance, although the plate 
is evidently darkened more and the contrast increased 
by a long e,xposure. I ha ve, however, obtained as 
clear an image in five minutes as with the same mag
net after an exposure of ten hours. It would seem 
that the action is lar�ely due to the approach or re
moval of the armature or to the change of current 
stren�th. I judge this to be true for the reason that 
the slightest change in the position of the object im
Illediately after being placed in the field prod uees a 
double shadow of nearly equal intensity. In one case 
a key was used as an armature. In �uspending the 
magnet in the dal'k 
closet the plate and 
key fe:1 from the 
poles. They were 
immediately replac
ed in what was sup
postld to be the origi
ual position. When 
the plate was devel
oped ten hours later, 
it showed two im-
a�es of the key of 
nearly the same in-
tensity, overlappin�, 
with ends reversed. 
T h e  e x  p e r  i ments 
with p e r m a n e n  t 
magnets were all 
made in the dark 
room and the plates 
were not covered I 
used the C r a m er 
Crown p l a t e s  and 
eikono�en developer. 

The results of these 
ex�riments are g'iv
en with the hope that 
they may prove in
teresting and per
haps helpful to those 
whu are trying to 
solve the �reat Ro
entgen conundrum. 
They seem to indi
cate that the ether 
in the field of a mag
net is in a state of 
permanent s t r eRS, 
perhaps due to ether 
vortices, and that 
any change in mag
netic force caused by 
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Copper gauze. 
Iron !lauze. 
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motion of the armature or variation of current strength 
produces a change in the degree of stress, and thus 
originates ether waves capable of aftecting the ordi· 
llary photographic plate. There does not seem to be any 
dilference in the radiations from the two poles, since 
the plate is equally darkened on al\ sides except where 
protected by intervening objects. Conductors seem 
to be the most opaque to these magnetic radiations. 
possibly by converting the energy of the waves into 
eddy or Foucault currents. It is not clear why the 

Fig.I.-ARRANGEMENT OF IlAGNET AND PLATE 
FOR THE MAGNETOGRAPH. 
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gas must be selling cheap. Spelter is used that wil1 
melt a trifle below the fusing point of common brass, 
and, if it is not already granulated, it must be worked 
into fine powder with a file. A supply of borax is the 
next thing to look out for. Then if there is a gas' jet 
handy an artificial blabt can be sent through a b urner 
of the Bunsen type and q uite a heat is directed on a 
bed of charcoal, where the delicate work is supposed 
to be buried waiting for the brazing. The joint to 
be brazed is to be made as firm as possible by having 
a close fit well pressed together, so much so that it 
will stand the sharpest raps of the poker, for when the 
brazing materials first melt and are well absorbed in 
the joint it is a relief t o  realize what a rap will do 
toward workin� the solder through the joint and 
knocking oft the waste material. The borax is first 
spread over the joint as the work is approaching a low 
red heat, and it soon swells up and turns into a snow
like froth, on account of the water of crystallization 
boiling out of it, settles down and flows over the joint 
like glass, ready to clean oft the surface and prepare 
the way for the soft brass that is about ready to lIlelt 
under this temperature. Then (lOUies the green blaze 
that is always a sure index that the work of sweating 
the joint with brass is being performed. The zinc, to 
which is due the green blaze, when the brass flashes, 
is employed in the brazin� material to reduce the m elt-
ing point of hrass, and, when it volatilizes and gives 
off the fumes that produce the colored blazes it leaves 
the brass behind in a less fusible state. It stands the 
brazer in hand, then, to prepare all tbe work with the 
brass in position and to hea t it so carefully that none of 
it will UJelt till the joint is well heated all alike and 
every portion settles down at the same moment. 
Borax is a substance that is supposed to dissolve all 
the rust and every kind of earthy substances and 
make a clean surfa.ce, no matter how the work is 
brought togethe.r; but the surfaces t·hat are found on 
both the inside and outside of steel pipes, as well as 
drop forgings, will need to be cleaned oft by some 
other treatment, in which a file or scraper will be 
found useful. With sheet iron a joint can be brazed 
by using filings from soft cast iron in the same way as 

armature should protect the plate beneath it. One if it were bl'a!'s, and a joint produced that will pass 
would naturally expect that there it would be aftected for welding. In all kinds of brazing the sub�tance 
the most. used for this purpose is inclined to etch the edge'3 of 

Perhaps the shadow pictures produced by long ex- the wOl'k and mar the surfaces wherever they have been 
p08ure to sunlight, and which some think to be a exposed to the fused material, with the exception of 
Roentgen eftect, may be caused by magnetic waves silver. When used for a solder silver has such a 
from the sun. And may not the Roentgen rays them- ·liking for iron and steel that it will take hold 
selves be something analogous to these magnetic rays? without any of that biting action whatever. and 
May not the Roentgen effects be due to the magnetic when we come to see how economically it can be used 
component of a Hertz wave? for thtlse purposes, it would seem to be the cheapest 

. , .. .  

A Few Klnk8 III Brazlnc:. 

Brazing, says the Boston Journal of Commerce, is 
getting to be quite an art now that bicycle mending 
is coming in from all directions, and the way some of 
these tbin steel tubes for the framework are handled 
down by the furnace door of an establishment is 
enough to make one think that soft coal and water 

material in the end . 
. I. I • 

A Simple Seismo8cope. 

A simpJe instrument for I'ecordin� the time of occur
rence of an earthquake is described by Prof. C. F .  
Marvin i n  the United States Monthly Weather Review. 
A heavy lead weight is suspended on a short steel link, 
to which it is pivoted by means of a sharp pointed 

screw, the point be

ing just above the 
center of jl:ravity of 
the weight. A simi
lar pointed I'upport 
it; provided for the 
top of the link, which 
hangs from a small 
projection in the 
frame of the imtru
ment. The link is 
prolon!!,ed upward as 
a needle about six 
inches long, the top 
of which p a  s s e s  
through a sUlall hole 
in a plate connected 
with the frame. The 
plate is electrically 
insulated from the 
rest of the instru
ment. A moveUlent 
of the � r 0 u n d is 
ma�nified by the end 
of the needle, and 
the contact of the 
needle with the sides 
of the hole in the 
plate can, by con
nection with suita
ble electrical appa
ratus, produce an au
tomatic record on a 
sheet of paper. The 
recording apparatus 
used with it is the 
so-called .. w e e  k I Y 

Tin roil 
Gold foil. 

Platinum foil. 
Brass. 

Lead toil Magnesium 
ribbon. 

anemometer r e g  i s
ter," and the time of 
a disturbance can be 
read to less than 

Brass protractor. Aluminum. 
Silver coin. Copper objects. 

RADIOGRAPHS PRODUCED BY A MAGNET. half a minute. 
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