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To all whom it may concern:
Be it known that I, ANDREW MONTGOMERY

and State of Masgachusetts have invented a
new and usgeful Galvanometer of Wthh the

- following is a specification.

My invention relates to 11np10vements in

 whatb is generally known as the “Thomson

reflecting galvanometer,” with two or four
coils, in which the system of magnetlc nee-
dles’ carrying the reflecting-mirror is sus-

pended by a fiber between the coils of wire,
so that the needles are practleally 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

~ be separated without disturbing their con-

the system of needles, and that the coils may

~ nections and without their dlsarlanﬂ'ement
. orinjury; also, to provide means to suppmt

the system of needles by its fiber in a man-
ner that the support is not a fixed part of the

- instrument, and that the fiber may be re-
placed easﬂy and the needles inserted with-
. out removing the coils from their <511pp01:'tm0*-,
.~ case,and pelmzlttmﬂ‘ the use of a longer

iber,
thus increasing the sensitiveness of the in.

- strument and rend_er.iij g it practicable to place

-  the compensating magnet above or below the
. supp()ltlllﬂ‘-C&SG; and - 130 ﬂ*l ea,t]} 1mp10ve the
-+ 1nsulation by enabling the use almost en-

structed a eentral fixed support of metal is
:.' - us.ed!
40

tirely of vuleamte 01:' Oth@l msulatmn* mate-

rial.

As the instr umen‘t has hel etofore been con-

to each side of which the coils are
screwed or attached. The fiber suspending
the needle is attached to a pin, which passes
through the support and is held by friction.

- To replace_ & broken fiber, 1t is necessary to
- remove one of the coils.

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 connections,and to
- replacethe coils in exactly the former position.

1'he connections between the coils are gener-

ally made by splmllyacoﬂed wires outside of,

the support.

LT
. .l 1 . . .
L} 1 . . . - . .- .
e I ' - . . .
L T I . Lo . . . - . . . ' . . . R . - . )
LT [H II [ [HETTH 1 [ [ e . . . . - . = 1 . . . - LI o PRI . . ] . . " .
H .|:..I||| ||:I |.||| il || ........ HE, | o oae . et . b, - o L oaen o - . il ' . — - - .
i n FEC ITTE T e T e L T | L T LI T T . oot M . [ e TR-T T ECH [ . R LI TR I N . T T - . - .
!|||I!!Ili!ll!lhlllll!.'""" |!|,|||_!“|||,:|I| el LTI whtien, .ot PR el T L L T B | i R ' .- . .. \

RITCHIE, a citizen of the United States, resid--
ing at Blookhne in -the county of . Norfolk

'r

| "1‘0 attach the fiber |

~wound and their connections.

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

Figure 1 is an elevation in per Spectlve of
the instrument. Fig. 2 is a front view of one

of the pieces of the supporting-case. Iig.3
1S a cross-section of the piece. Ifig. 4 18 a
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top view of the supporting-case. I‘lﬂ' 5 shows

the direction in which the wire (30113 are

the support for a long fiber. I‘in 7 shows
the support for the fiber and for the ad;]ust—
ing-magnet..

Similarletters refer to 5111111&1 parts thr ough-

out the several views. _
The base A, Fig 1, is furnished with level-
INg-SCrews a d.

case C, composed of two pieces. KEach piece

has two cylindrical cavities b 0, of diameter

to receive the wire-coils ¢ c. 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 ¢ is cutin the upper

needle system. A rabbet f f is cut length-
wise from the semi-cylindrical cavity g, to re-
ceive the needle system.

system to its place in the rabbet. I prefer to
fill the space b with paraffine, thus making
the rabbet continuous and avoiding obstruc-
tion in lowering the system of needles. A
plate p, Fig. 2, rests in the ¢ylindrical open-
ing g. Through the plate passes a sliding
pin 7, to which the fiber s, holding the needle
systein, 1s attached.
composed of magnetic needles ¢ ¢ and reflect-
INng-mirror . ThlS is the same as now in use.

()11 the edge of each part, Fig. 2, a recess h
is made to a,llow space to attach the ends of
the wires to the pole-cups 727, which extend
through, and to conmnect the coils to each
other. When the parts are put together,
brackets k k are serewed 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

Two pillars B 3 support the

At the upper end 1t
is beveled at f7, and serves to guide the needle

The needle system is.

Fig. 6 shows
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m,cylindrical to about half its thickness and
conical below. The cylindrical part gives
space for the needle to swing. A plug of
vulcanite n fits the cone with a screw o,
which holds the coil in place in the case.
Thecircuitand 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 7, Fig. 2, is covered
by a plate p, bearing a sliding pin 7, to the
bottom of which the fiber s 1s attached, and
the top of the opening g is covered by a cap
v,or by a cap 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
IFig. 7, with a fiber suspension at the tep. A
tube T, carrying the adjusting-magnet M,
rests upon the top of the case and surrounds
the tube v"’.
placed below the system of needles, as it 1s
now sometimes placed.

In the event of the breaking of the fiber
the needle will slide out by removing the cap
and 1nverting the case. The fiber 1s then
tastened 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 construction can be used
for a two-coll galvanometer.

The parts that I claim as new are the two
pleces composing the case, as described, the
two brackets supporting the two pieces, the
plug of vulcanite and its screw, the recess
formed in the pieces, the connecting and in-
c¢losing the wires in the recess, the rabbet and
connecting openings, the plate p and 1its at-
tachments, the cap and tube ¢” and its at-
tachments, the plate and tube v’/ and its at-
tachments, and the tube T and 1ts attach-

ments.

What I claim, and desire to secure by l.et-
ters Patent, 1s—

1. In a galvanometer, the case C, formed in
two parts, each part provided with the cavi-
ties b and ¢, recesses /i, and hole d, the rabbet
1, 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, |

The adjusting-magnet may be

413,812

the recesses, and hole, and rabbeted, as shown,

. 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 cavities b, 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 D, 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 2, with the cap and tube
v/, 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 ‘L, sur-
rounding the tubev”’, resting on the case and
carrying the adjusting-magnet M, with said
magnet, all as shown, and essentially as set
forth.

ANDREW MONTGOMERY RITCHIL.

Witnesses:
R. C. WHITFORD,
JOHN RITCHIE.
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