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WILLIAM HUMANS, OF CAMBRIDGE, MASSACHUSETTS, ASSIGNOR TO THE
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0 all whom 6 may conceri: which the coils are wound; but when the N
Be it known that I, Wirrram Huaans, of | end of B’ leaves the pole-piece ¢ and the S
Cambridge, in the county of Middlesex and | end of B’ the pole-piece ¢’ (and simultane-
State of Massachusetts, have invented a new ! onsly the N of B leaves pole-piece ' and S of
5 and useful Magneto-Electric Apparatus, of | B pole-piece ¢) the current is reversed. Con- 5
whieh the following is a specification, refer- | sequently there are two currents in one diree-
ence being had to the accompanying draw- | tion and two currents in the opposite direc-
ings, in which— tion for each revolution of the armatures BB,
Figure L is a plan of my apparatus in a box | The polarity of the half-ring 4 is always op-
10 or case. Tig. 2 is an end view, and Fig. 8 a | posed to that of the half-ring &, and these 6o
side view, of the armature. Tig. 4 is a cross- | rings are electrically insulated one from the
section showmw the armature and the pole- | other; but one is in electrical connection with
pieces of the magnet.- Fig. 5 is a diagram for | one end of the line-wire and the other with the
explanation. The other figures show modi- | other end of the line-wire by means of the
15 fied forms of my apparatus in which the mag- | brushes £ . It will also be (lear that twoen- 6;

wm

net itself forms the box or case. tire rings may be used instead of the two half-
Fig. 13 shows a bell-hammer arranged be- | rings @ @, and in that case the brush f will be
tween two bells. . in contact with one of the rings and the brush

The main feature of myinventionisadouble | f* with the other, the two rings being insu-
20 armature composed of two cores, each with its | lated one from the other and each ring being ;0
coil, both eores and both coils being arranged | alternately plus and minus.
on a single axis, as shown elearly in Fig. 4,in The armatures B B are connected by disks
order to form an armatuove adapted for useas | ¢ ¢, and are separated by wooden or other
a double revolving armature, as more {ully de- | non-maguetic bars, ¢°, these bars being merely
25 scribed below. for convenience, as the cores of the armatures
In the drawings, A A’ A* A’rvepresent four | are sufficiently held apart by the disks. The
magnets whose cight poles are arranged to- | disk g supports the journal 2 and the disk ¢
get-her to form two north poles and two south | the journal 7/, and these journals enter boxes
poles. When arranged as in Fig. 1, the pole- | in the bridge-pieces ¥, one on each side of the
30 piece ¢ presenis a north pole to the armatures | apparatus. The pinion j meshes with the driv- So
B B’; the pole-piece ¢’ a south pole; a*a north | ing-gear j, to the shaft of which the handle 5
pole, and ¢’ a south pole; and when thearma- | is attached.
tures are in the position shown in the dia- Figs. 6, 7, and 8 show a modified form of
gram, Fig. 5, the current in both armature- | my maoneb each magnet A A’, &c., being

~3
n

35 coils is in the same direction, as shown by the | shaped Fo form a section of a pox. or case, as 8:
arrows——that is, the current leaves the c¢oil of | described in my application for patent, Serial
B, and also leaves the coil of B at N and en- | No. 172,432, of even date herewith.
ters the coil of B and of B’ at S. It will be The magnets are held together in one direc-
seen that the wire b, which extends from the | tion by the hoop K, and in the other duectlon

40 N end of B coil to the N end of B’ coil, is in | by bolts %, as shown in Fig. 7. co

electrical connection by wire & with the half- Each pole-piece a «, &c is arranged in a
ring d,while wire 0%, which connects the S end | mold in its proper plaee—-that is, each being
of B eoil to the S end of B’ coil, isin electrical | at the proper distance from the other—and
connection by wire 0® with the half-ring @. | melted non-magnetic metal poured in, such as
Consequently the brash £ is one pole and the | brass, lead, or the like. The non-magnetic g5
brush ;7 the other pole of the apparatus, and | metal enters holes in the pole-pieces, or flows
the wire /%, joining these poles, represents the | around non-magnetic bolts o, so that the four
line-wire. When the armatures are in the po- | pole-pieces are firmly held together and
- sition shown in Fig. 5, the polarity of the hall- | adapted to receive the magnets and also the
5o ring d will obviously depend upon the wayin | armatures. In Figs. 4 and 5 the non-magnetic 1oc
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metal @' is held mainly by the bolts o,by which
the pole-pieces are held together, while in
Figs. 6, 7, 8,9, and 10 the non-magunetic metal
forms the rings & %%

5 In TFig. 5 the half-ring 4 is plus and the half-
ring ' minus when the armatures are as shown
in that figure, and the current through the
line is from f” to f; but when the armatures
are moved through ninety degrees the half-

1o ring d becomes minus and d’ plus; but as the
brushes f f' bhave changed contact with the
half-rings—that is, f is in contact with 4 and
Jf’ with d’—the current over the line f* is as
before—that is, from f’ to f. On the next

15 quarter of the revolution—that is, when the

. armatures have been moved the second ninety
degrees (or one hundred and eighty degrees
from their position shown in Fig.5)—the half-
ring d will be plus and the half-ring d’ will be

20 minus; but the current will nevertheless be
from f to f/, because f is then in contact with
d and f’ with d’. On the next quarter of the
revolution the half-rings d d' again change
their polarity, d being minus and d’ plus; but

25 the current is the same as before, for f is then
in contact with @’ and f’ with d. In this way
there are two pairs of currents of the same po-
larity—that is, in the same direction—sent
through the wire at each revolution of the ar-

30 matures, and the purpose of this arrangement
of the half-rings d d and brushes f f’ isto
cause a bell-hammer arranged between two
bells and actuated by the currents generated
by my device to strike two blows upon one

35 bell, then two upon the other, for each revo-
lation of the armatures B B'.

In Fig. 13 I show two bells, 1 and 2, ar-
ranged with a bell-hammer, 3, between them,
and this is a convenient arrangement of the

40 hammer and the two bells, as will be read-
ily understood without further description.
‘When -simple alternate currents are re-
quired, the half-rings d 4’ are not necessary;

but this arrangement, whereby I get currents
in pairs, is an important feature of my inven-
tion.

Fig. 11 is a diagram illustrating one of my
magnets with six poles, and Fig. 12 with
eight poles; and from the drawings it will be
clear to all skilled in this art how to multiply
the poles to any desired extent. In Fig. 11 no
advantage is derived from using a double ar-
mature, and I have therefore indicated an
ordinary armature; but while I have shown
my magnets as adapted to induce a eurrent in
the coil of an armature I do not of counrse
limit myself to such use.

One of the chief advantages of my new ap-
paratus is that multiplying-gear ean be dis-
pensed with; for although I have shown such
gear in Fig. 1, that is solely because I wished
to indicate the medical nse of my apparatus;
but with my double armature each revolution
will give four currents with a four-pole mag-
net, eight currents with an eight-pole maguet,
and so on, for each revolution of the arma-
ture, and consequently no multiplying-gear is
needed for many uses of my apparatus. This
is a practical matter of considerable conse-
quence, as it greatly lessens the expense of
construction. : '

What I claim as my invention is—

1. The double armature above described,
composed of the two cores and the two coils,
the cores being held together back to back,
but magnetically insulated, substantially as
shown.

2. In combination, the double armature B
B’ and its two coils, the magnets A A’, &e.,
and the electrodes d d’ and f f’, whereby the
currents are sent in pairs over the line, as set
forth.

WILLIAM HUMANS.

Witnesses:
J. B. MAYNADIER,
JoHN R. Sxow.
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