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To all whom it may concern:

Be it known that I, ANDREW MONTGOMERY
RITCHIE, a citizen of the United States, resid-
ing at Brookline, in .the county of Norfolk
and State of Massachusetts, have invented a
new and. ugeful Galvanometer, of which the
following is a specification.

My 1nvent10n relates to improvements in
what is generally known as the “Thomson
reflecting galvanometer,” with two or four

coils, in which the system of magnetic nee-

dles carrying the 1eﬂect1n<r-m1r1 or is sus-
pended by a fiber between the coils of wire,
so that the needles are practically inclosed
between the centers of the coils.

The objects of my improvements are to pro-
vide a supporting and protecting case for the
coils, that they may readily be brought and
held in proper relation to each other and to
the system of needles, and that the coils may

~be separated without disturbing their con-
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nections and without their disarrangement
or injury; also, to provide means to support
the system of needles by its fiber in a man-
ner that the support is not a fixed partof the
instrument, and that the fiber may be re-
placed easﬂy and the needles inserted with-
out removing the coils from their supporting-
case, and. pe1m1tt1n<r the use of a longer fiber,
thus increasing the sensitiveness of the in’
strument and renderin g it practicable toplace
the compensating magnet above. or below the
supporting-case, and ‘to greatly improve the
insulation by enabling the use almost en-
tirely of vulecanite or othe1 1nsulat1n0" mate-
rial.

As the instrument has heretofore been con-
structed a eentral. fixed support of metal is
used, to each side of which the coils are
serewed or attached. The fiber suspending
the needle is attached to a pin, which passes
through the support and is held by friction.
To repl_aee a broken fiber, it is necessary to
remove one of the coils. To attach the fiber
to the pin, draw it through the hole in the
support and secure it to.the needle system,
this requiring great care, to avoid breaking
the fiber or damaging the eonnectlons, and to
replace the coils in exactly the former position.
The connections between the coils are gener-
ally made by spirally-coiled wires outsme of
the support,

-wound and their connections.

(No model.)

- In myimproved construction I do not have
a.central support, and obtain the objects by
the construction illustrated by the accompa-
nying drawings, in which—

Figure 18 an elevation in perspective of
the instrument. Fig. 2 is a front view of one
of the pieces of the supporting-case. F¥ig. 3
is a cross-section of the piece. TFig. 4 is a
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top viewof the supporting-case. Fig.5 shows -

the direction in which the wire coils are
Fig. 6 shows
the support for a long fiber. Fig. 7 shows
the support for the fiber and for the adjust-
ing-magnet.

Similarlettersrefer to similar parts through-
out the several views.

The base A, Fig 1, is furnished with level-
ing-screws @ a. Two pillars B B support the
case C, composed of two pieces. Each piece
has two cylindrical cavities D b, of diameter
to receive the wire-coils ¢ ¢. The depth is
greater than the thickness of the coils, thus
leaving space between the.coils, when the
parts are fastened together, to receive the nee-
dle system d d, and holes through the middle
of the parts for passage of light. They are
covered on the outside with glass plates e e.
A semi-cylindrical groove g is cutin the upper
end of each part toreceive the support for the
needle system. A rabbet f f is cut length-
wise from the semi-cylindrical cavity g,tore-
ceive the needlesystem. Atthe upper end it
isbeveled at f7, and serves to guide the needle
system to its place in the rabbet. Iprefer to
fill the space b with paraffine, thus making
the rabbet continuous and avoiding cbstrue-
tion in lowering the system of needles. A
plate p, Fig. 2, rests in the cylindrieal open-
ing g. Through the plate passes a sliding
pin 7, to which the fiber s, holding the needle
system, is attached. The needle system is
composed of magnetic needles { ¢ and reflect-
ing-mirror«. This is the same as nowin use.

On the edge of each part, Fig. 2, a recess h
is made to allow space to attach the ends of
the wires to the pole-cups ¢4, which extend
through, and to connect the coils to each
other. When the parts are put together,

brackets k& are screwed to each part cover-
ing the recess and rest upon the pillars B B.

The coils ¢ ¢ are wound, in the usual man-
ner, of insulated wire, with a central aperture

65

70

75

8o

85

90

95

100




I0

5

20

25

30

35

40

45

50

m,cylindrical to about half its thickness and
conical below. The cylindrical part gives
space for the needle to swing. A plug of
vuleanite n fits the cgne with a screw o,
which holds the coil in place in the case.
The circuit and connections of coils areshown
in Fig. 5. Enough of slack wire is left to
allow the two pieces to be opened, as if they
were hinged, without endangering the con-
nections. The rabbet f, Fig. 2, is covered
by a plate p, bearing a sliding pin r, to the
bottom of which the fiber s is attached, and
the top of the opening ¢ is covered by a cap
v,or by a ecap and tube v/, Fig. 6, with a plate
p at the top, the fiber passing through the
tube, or by a plate and tube v’’, as shown in
Trig. 7, with a fiber suspension at the tep. A
tube T, carrying the adjusting-magnet M,
rests upou the top of the case and surrounds
the tube v"’. The adjusting-magnet may be
placed below the system of needles, as it is
now sometimes placed.

In the event of the breaking of the fiber
the needle will slide out by removing the cap
and inverting the case. The fiber is then
fastened to the needle outside of the instru-
ment, and the needle system is slid into the
rabbet from above, being guided into place
by the beveled part.

The same general construetion can be used
for a two-coil galvanometer.

The parts that I claim as new are the two
pieces composing the case, as described, the
two brackets supporting the two pieces, the
plug of vuleanite and its screw, the recess
formed in the pieces, the connecting and in-
closing the wires in the recess, the rabbet and
connecting openings, the plate p and its at-
tachments, the cap and tube v’ and its at-
tachments, the plate and tube v’/ and its at-
tachments, and the tube T and its attach-
ments.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a galvanometer, the case C, formed in
two parts, each part provided with the cavi-
ties b and g, recesses /i, and hole d, the rabbet
f, inclined at top and connecting said hole
and cavities, all arranged and constructed
essentially as shown and set forth.

2. In a galvanometer, the case C, formed in
two parts, each provided with the cavities,
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the recesses, and hole, and rabbeted, asshown,
combined with the brackets supporting said
case, essentially as described and represented.

3. In a galvanometer, the combination of
the case C, formed in two parts, each provided
with the cavities, the recesses, and hole, and
rabbeted, as shown, with the coils ¢, the plugs
n, sustaining said coils within the cavities b
and secured to the case, all as shown and set
forth. ‘

4. In a galvanometer, the combination of
the case C, constructed in two parts, each part
recessed, provided with cavities and holes,
and rabbeted, as shown, with the coils ¢, the
plugs n, secured to the case and supporting
the said coils within the ecavities D, and the
pole-cups 7, all as shown and set forth.

5. In a galvanometer, the combination of
the case C, constructed in two parts, each part
recessed, provided with cavities and hole, and
rabbeted, as shown, with the coils ¢, having
apertures m, the plugs n, secured to the case
and supporting the said coils within the cavi-
ties b, the pole-cups 7, the plate p, sliding pin
r, sustaining fiber s, needles ¢, and reflecting-
mirror u, all essentially as shown and set
forth.

6. In a galvanometer, the combination of
the case C, formed in two parts, each part re-
cessed, provided with cavities and hole, and
rabbeted, as shown, said case sustaining the
coils ¢,and pole-cups ¢, with the cap and tube
»’, plate p, and sliding pin 7, for supporting
the fiber s, which sustains the needle system,
all as shown and set forth.

7. In a galvanometer, the combination of
the case C formed in two parts, each part re-
cessed, provided with cavities and hole, and
rabbeted, as shown, and sustaining the coils ¢,
and pole-cups %, with the tube v"’, supported
by the case and provided with the plate p,
and sliding pin 7, for supporting the fiber s,
sustaining the needle system, the tube T, sur-
rounding the tube2’’, resting on the case and
carrying the adjusting-magnet M, with said
magnet, all as shown, and essentially as set
forth.

ANDREW MONTGOMERY RITCHIE.
Witnesses:
R. C. WHITFORD,
JOHN RITCHIE.
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