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Ant. IV. On some Modifications of the Exectro-Macnetic 

Apparatus. By Joszrs Henry. 
Read October 10, 1827, a 

Ping mabject of Reece mepenctism, although one of the most ins 
ledge, and presenting at this time 

the mast fruitful field for discovery, is perhaps less generally un- 
derstood, in this country, than almost any other department of nat- 
ural science. 

Our popular lecturers have not availed themselves of the many 
interesting and novel experiments with which it can so liberally 
supply them; and, with a few exceptions, it has not as yet been 
admitted as a. A paxtof the course of Physical Studies pursued in our 
higher institutions of learning. A principal cause of this inatten- 
tion toa subject offering so much to instruct and amuse, is the dif- 
ficulty and expense which formerly attended the experiments—a 
large galvanic battery, with instruments of very delicate workman- 
ship, being thought indispensable. But this bar to the advance- 
ment of Electro-Magnetism no longer exists ; several improve- 
ments having been made in the principles and arrangement of the 
apparatus, which tend considerably to simplify its construction and 
use, Mr. Sturgeon, of Woolwich, who has been perhaps the 
most, pucecsstul sai these timate has soe cas a arose 

that it may be east indefinitely dentate, provided the magne- 
tic force be proportionately increased, On this principle he has 
construgtes,. a set of instruments, with large magnets and small 

rations, are well calculated either for the private study or the 
public lecture room.* 

Mr. Sturgeon’s suite of apparatus, though superior to any othe: 
as far as it goes, does not oe form a se See mrs ; as s tdleed 
it is plain that his principle 1 MVM 

into every article required, and particularly into those intended to 
exhibit the action of the earth’s magnetism on a galvanic current, 
or the operation of two conjunctive wires on each other. To form 
therefore a set of instruments, on a large scale, that will illustrate 

. all the eden. to this science, with the least expense of 
vanism, evidently requires some additional modification of the 

= “*Annals of Philosophy, New Series, vol. 12, page 379. 
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apparatus, and particularly in those cases in which powerful mag- 
nets cannot be applied. And such a modification appears to me to 
be obviously pointed out in the construction of Prof. Schweigger’s 

lvanic Multiplier :* the principles of this iastrument being di- 
rectly applicable to all the experiments in which Mr. Sturgeon’s 
improvement fails to be useful, and to those only can it be success- 
fully applied. The following description of the figure in Plate I. 
will render my meaning sufficiently clear. 

Fig. 1,i is an apparatus on the plan of the Multiplier, to show 
the ofa large magnetic needle. It consists of a coil of 
wire, A B, of an oblong form about ten incher in a length and one 4 ang 
a halfin width, with a small galva d to each 
the coil is formed of about twenty turns of fine copper or brace win vine 
wound with silk, to prevent contact, and the whole bound together 
so as to have the appearance of a single wire. The attachment of 
the zinc and copper is more plainly shown in Fig. 2, which repre- 
sents a coil of only two turns of wire: on the left side of the figure 
the plates are soldered directly to the ends of the wire of the coil ; 
on the right, the plate of zinc Z, is attached to the part of the wire 
ending with copper on the other side, while the plate of copper on 
Tee lees eam to the zinc on _the _ aun this shootin 3, 

erel; ely holding a 
Cookies of cesdalaied water SO aS to immerse one or the other of 
the double plates into the fluid. The arrows at B, formed of two 
pieces of card, are intended to show the direction of the currents, and they should point in the course of the wires going from the copper. N S, is the needle, about nine and a half inches long, 
made by binding together several watch springs, touched sepa- 
rately, so as to form a compound magnet ; at the end are two balls 
of pith, to shew the movement of the needle more wee This 
instr lete in itself, and we full effect feet of the 
instantaneous i immersion ofthe galvanicelement,. = = =—s-_— se 

Fig. 3, represents a modification of De la peaee ring ona ares 
scale. A B, is a coil about nine inches by ie wifh « a small cylin- 
der of copper, enclosing another of zinc, without b 3, sol. 
dered to its extremities, which end at c, the whole alee spend. 
egg edgier cup of acidu- 
Re Water. When this apparatus i | Ii, 
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to the magnetic meridian, W and E, are two pieces of card, with 
letters on them, to show which side of the coil will turn to the east 
or west: they may be properly placed by recollecting that the cur- 
rent from the copper to the zinc has a tendency to circulate ina 
direction contrary to that of the sun. 

Fig. 4, is designed to show the action of two conjunctive wires 
on each other; A B, is a thick multiplying coil, with galvanic 
plates attached, in the same manner as shown in Fig. 2; ¢ d, isa 
lighter coil, with a double cylinder, precisely similar to Fig. 3, and 
suspended within the other by a fibre of silk, passing through a 
glass tube, (a) the end of which is inserted into an opening (4) in 
the upper side of AB; e f are two wires supporting the glass 
tube. When the cylinder g and the plate C are placed in vessels 
of .acidulated water, the inner coil will immediately arrange itself 
so that the currents in both coils will circulate the same way :. if the 
vessel be removed from C, and D placed in the fluid, the coil.c d 
will turn half-way round and again settle, with the currents flowing 
in the same direction. Instead of the cylinder, a separate battery 
of [greater power may be used, by suspending the inner coil, as 
shown in Fig. 9; h h are cups. with in Bi upper wire 
should turn on a fine steel point. 

Fig’s 5 and 6, are front and side views of a modification of am 
- ment, described by Mr. Sturgeon. It consists of a dippir 

J : pas ol ndod by a BHI ; coil, tt Sati =a eat ls 

all other respects similar to that of Fig. 1. If, when the needleis 

placed in the magnetic meridian, and the coil in the plane of the 

dip, a galvanic current be passed through it in a direction « opposite 
to that of the sun, the north end of the needle will turn up, as ii in 
Fig. 7; but if in the contrary direction, it will turn down, as. Fig. 
8. Ifthe coil be placed at right angles to the dip, as shown in the 
dotted lines, and the current passed in the first mentioned direc- 
tion, the needle will not alter its position, but will be more firmly 

fixed in it: if passed in the contrary direction, it will turn half-way 
‘round and dip with its south end. The quadrant q permits the 
coil to be readily a ie plane of the dip or erent 

: — to it. 
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