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Medical Induction Coils.

A Paper read before the New York State Medical
Society, February 1, 1881.

By LUGIUS E, FELTON, M. D., Potasdam, N, Y.

A somplets Induation Ooil eonmists of & Ooil, a8 Battery Call, & Vibrator and &
Current Rogulstor, A Coil s gensrally mads up of 4 bundle of soft iron wires,
called & core, surroundesd by one or more colls of insalated copper wire. If &
current of eleslrivity be sent through the Primary wire s part of it is stored up
in the core s magnetism aud remains there nntil the batiery cireuit is broken,
when it is again transformed into s current of elestricity in the surrounding coils
if they form a circuit. This current has the power of overcoming several hund-
red tunes the resigtance that the battery current har, depending vpon its electro
motive foree

& Flectro Motive Fores in the exciting causs which sets up tension; It is
located at the point or points whers energy takes the form of Tlectricity. In
the galvanic cell, st the sarface of the zinc plate, in the induetion coil, in the
convolutions forming the ooil, each convolutfon baving its own E. M. F., s
that the E. M. F. of a coil is in direct ratio with the number of turns of wire
without regard to its size. The mnaller the wire the greater number of urns in
agiven lemgth of coil.

The E. M. F. of the coil varies es the number of turns of wire, the K. M. F.
of each turn varies as the amount of snergy from which it is derived, and that
is the energy stored up in the core as

The amonnt of magnetism induced in the core depends upon the guantity of
current fowing through the Primary or battery wire, and upon the number of turns



of this wire. The Batlery current depends upon the E. M, F. of the cell, fis
nternal resistance and the resistance of the Primary wire. Tha cell which gives
the E. M. F. is the Bichromate; the elements are Zino and Carbon, and
the Battery Fluid a solution of Bichromate Potesh snd Sulphuric Acid.

The E. M. F. of this cell is a trifle over two Volls., and the internal registance
very much lees than any other cell, being less than half en OHM. Hemeo it is
best fittad for a Portable Battery, as s amall cell may be used withont materially
incressing the resistance. There gre, however, some decided disadvantages in
the form nmuelly employed—the Grenot. The Carbom plates are attached to a
brass connestion within the osll; the fiuid very soon finds its way between them
and oxydizes the brass, and breaks fhe circoit, and the current coasss. The same
irouble cecurs where the rod is screwed into the Zine Plate, and also b the foint
in the rod.  Another dissdvantage, the Zine plate is carried in the cell end i sub-
Ject to the aetiom of the fluid when catried. The piate Delng seldom cloaned and
amalgumatéd becomen coated with chrome slum and produees an unsleady cur-
rant, 2

I bave devised & ooll which overcomes all of these objections, Tha ocell or
jar & [Fig. 1] is hard rubber, all mides permavently closed whon waleanized,
The negutive element ina rod of carbon } in, indiameter, into one end of which
ts soldered & short piecs of metel ¢ for better eontact, Upon this end fn fitted &
hard rabber ferrale § secured by rabber cement so perfectly thet no fluid can find
ita wuy through., The end of the ferrule is olosed by & hard rubber disk, having
& hole for ¢, secured in same manner, Upon lower end of ferrule is & screw fitted
to & hole in one end of call & and serewed in with coment.  The carbon reaches
nearly to bottom of eell, while end with ferrule projects ouisids, as shown in
[Fig. 1.7 A hard rubber neck is screwed into another hols in top end elosed with
stopper e. ‘The connections are thus made ontaide of cell so that there i no pos-
nibility of comnction corroding or cell leaking whather upright or not.  The cell
in carried full of fluid; when used the stopper is removed, the zine introduced and
conpection made with it. The zine can be kept clean and amalgamated withont
trouble and is not wearing sxcopt when in uss.

The oore should be mads of & bundls of wires, as they can be mors thorough-
ly annealed than a mass of iron; the better annealed the quicker thoy demagna-
tize and the stronger ths current induced. The insnlated wire should be parnfin-
ed bafore i in wound o it makes the insuletion more parfent and keeps the mois-
ture out of the coll. Tt is better to connect the inner end of the Becondary wire
with the outer end of the Primary, ae you can get the combined effect of Prim-
ary and Becondary rurrents and do not get the inverse induoced corrent from Beo-
ondary ovil when contact is made

The current indoced in the Primary or Battery wire al the breaking of the
circuit is called the Primary or the extra current; that in the secondsry ooil, the
Secondary current. PBut aa thefe is & current wpon meking and breaking battery
gurrent, the former js called the inverse induced current and the latter the direct.
The direct induced curront has many times greater tenslon than the inverss, be-
eauss the inversa is induced from the hettery current, while the direet i inducsd
from tha magnetism stored up in the core,

THE VIBRATOR.

Whila the vibrator performe one of the most important offices in a medical
induction cofl, it has received little or mo attention from elsctrologists in their
writings. It iz this which breaks the battery current and allows the energy
which it has stored up in the core to form a current In the coils. The plan of a
vibeator is ghown in Fig. 2; «is vibrator, having & soft iron armsture A and plat-




inum connection f; soldered to it &
is adjusting rorew having platinom
point g for contact withf. When
contact is mads between sdjusting
porew and vibrator & cwrrent of
electricity will *‘fow" from carbon
through adjusting screw, which is
connected with it and vibrator, to
inner end of coil which is scldered
to d, and through coil & to zine.
This corrent magnetizes the bun-
dle of wires! and soft iron bari; ¢
nttracts armature A, drawing vibra.
tor away from adjusting screw,
thug breaking the circoit and de.

which releasss the vibrator the Fig. &.
elnsticity of which eauren it to fly back in contact with adjusting sorew, complet-
ing the circuit again. At esch inlerruption we beve a current induced, lasting
aceonding to the researchon of Prof. Blaserna, about 1-1000 sec.®

The chexmical effocts of a current of this duration must be very minute, bat
would be in a given length of time just in proportion to the number of interrap-
tions in that time; that is, 1000 interruptions per second would produce 1000
times the chemioal resulta thet one would. Now if' the therspeutic effects are
due rather to the chemical effects of the current than to the simple shook, as T am
led to beliava by the results of the galvanic carrent as compared with the induosd
and the indueed carvent with rapid vibrations compared with alow, we have res-
ron to believe that the more rapid the interruptions the better ihe therapeutic re-
wulta, The interrnpters on nearly sll of the indoction coils arc too clomey to ba
called vibrators, but should rather be called oscillators. The eprings are large
and long, supporting oo the fres end 8 heavy iron srmature and a large metal
disk for the platinum. Buck an interruptor can neither make rapid nor regular
icterrnptions. A vibrator to make rapid interruptions most be constrocted in
accordance with the laws of vibration. These laws will be found fully discusseg
in works on scoustics. T'he vibrator must be made upon precissly the same plan
a8 the organ reed which gives the highest pitch, s pitch depends entirely upon
the number of vibrations in & given time. Temper, length and thickness as wall
a8 uniformity are important factors. It is highly important that no extra weight
be pnt upon the free end, such a8 & heavy armature; the srmature shoald be no
thicker than the vibrator itself. The size of the vibrator dependa upon the mo-
tive power that produces the vibrations, viz: the magnetism. From & long seriss
of sxperimenta I find that copper, zine and silver, or copper and zino, meltad
together , gives the beat temper for rapid vibration. The tempering must be
done by means of rolls and requires considerable ekill to get the proper temper.
I make the vibrator 1in. long and about 4 in. wide, Om the fres end I solder &
piece of what is known as artists’ tintype, abeut 1-100 in, thick, in such a man-
ner that it makes an extension of the vibrator instead of thickening it; this is
only about ¢ in. aquare and forms the soft iron armature. A piece of platinum
foil, ebout wame size, is soldered om surface of vibrator pear middle for contact
with adjusting serew (see Fig 2], The vibrations from this interruptor arc very
rapid, a4 shown by the pilck and guality of current. I sm conducting & series
of experiments to determine the namber of vibrations that can be produced per
gecond, the result of which will be given at some future time,

=*Gordon, Elec. and Mag., vol. 1, p. 818,
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THE CURRENT REGULATOR.

It is of ntmost importancs that the streagth of the oorrent can be acone-
ataly regulated by the operator. Nearly all of the current regulstors are based
upon the following lsw: Where there sre two or more cirenits surrounding e
magnetized core a surrent will be indaced {n sach inversely as the resistance. If
a copper tube sarrounds the core and & great resistance (like & part of the body)’
be included in the cirouit of one of these ooils, the current would nesrly all be
induced in the copper tube. If this tube be srranged so that it sill slide on the
core and & portion of tha core be uncovered, a current will be induced in the coil
surrounding that part of the core that hee beén nmeovered by the tube, The
tobes are generally placed between the core and the Primary or Battery ooil, or
betwean the Primary and Becondary coils. The last is objectionable, beoauss the
Primary wire should bs wound as close to the core as possible so ss to magmetize
the core as highly as poesible, A compact coil cannot ba made with & tube slid-
fog within it. I overcome these objections by sliding a copper tube over the
whole cofl. The current iz regulated to & picety. The tube should not be made
of bres as the resistance is too great. The method of sliding the Becondury
ooil over the Primary is objectionable on ascount of the connections besoming
broken while tha cofl s being moved, the result baing to give the full fores of the
oarrent induoad in the Primary wire, which when applied to mervous patients,

if upon the head, is very pernicioua.

It is held by many electrlogista of sathority that & diffarent quality of our-
mlmﬂdiﬂmiillﬂlpenﬂc resulin are produced by different sized wires.—
Bused upon this theory, coils are pometimes made up of half a dozen different
anha&nlupwndh produce its special therapeutic affect and epplicable
o special cases,

annmumnhunn.mn.mﬂummm.mmmMu.
oorme the resigtance of the body and rmuh.mmdm.;mwﬁormm

ﬁmpmﬁwuwﬂhmmﬁlm the Galvanic
ourrént the same passing through a cirenit in a given time will produce
the same aff scts ﬂt:‘m“ t.n'.h.aﬂll:l Bﬂﬁw‘m

¢ Battery the sams quantity rremt &t each BRmE
pamber of interruptions pur?'uunndvi‘tl the u:ma

mammgwwﬁngmamﬁnWmeﬁum
quantity for therapeutio purposes Proper regulator any desired
can be obtained Whmmeul-imnfmmuﬂumlhzlm
uires & mber of connections to get

mldmmmphﬂmqmuq mninmpoﬂmnd.n

‘With dus difference to the high anthorities ie both this sountry and wuf:l
whold'mhthj.lthm I must say, Mhﬂduponlﬂluhiﬂlhwl,md
experiment with u.rrmm-:{ mdv:hmnrn.itu

I-ﬂlmianmddurshw intarruptions of the Indoced current as compared

interroptions of the Galvanie curront.  'Wa are told by good suthor-
fioa thtl-.alcrw interruptions sre to rapid in the treatment of para »m
and slow interruptions the Gualvanic are prefernbls to wither.
must be some reason why the Galvanic ourrent produces contractions in plnlﬂod
mupcles when the Induced fails, but I have never seen ome given. I will give
the one that seems to me the most planaible, Enppaﬁﬁemmmpﬂﬂmhh
]llmdwmmlnﬂlmdw:mt'a'mldhn I.nrhrmpumnunhm
mnj 1-1000 of a second, and in snother another current of like °
But with ths Galvanic buttery, ihsnthglimdtunhud.thnw

E::uunﬁlithopanapin y and if of the same E. M, F. and K., wa have sovaral

dred times t.h:lz;:.nﬂt.; passing &t each intarra as withthe Induced, and

ululgnmanﬂ is just the same as long e it in the one case s in the
other, it is safs to assume that the diference in o resulta 18 due to the
difference in the quantity that flows al esch intermption. Then it is ressonable
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