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To all whom it muay concerm: _ strument in perspective, showing the telescope 50
Be it known that I, Epwin F. NoRTHRUP, a | and scale arm lowered for reading; Fig. 1% a

citizen of the United States, residing at Phila- | detail top plan view of the yoke and of said

delphia, in the county of Philadelphia and | telescope and scale arm; Fig. 2, a front ele-

5 State of Pennsylvania, have invented certain | vation of the instrument with front plate and
new and useful Improvements in Galvanome- | telescope and scale arm removed; Fig. 3, a 55
ters, of which the following is a specification. | cross-section ot said instrument with said arm

A galvanometer in order to satisfactorily | removed; Fig. 4, a side elevation of the mov-
meet its requirements must first of all have able-coil system with removable damper at-

ro ample sensibility for the particular work for tached; Fig.5,an enlarged detail perspective
which it is intended. After that it should be | view of one of the small damper-holding de- 60
quick in its action, so that the user will not | vices, and Fig. 6 a similar view of the upper
waste time while it is returning to its zero | damper-holding device. '
position. It must have a positive zero, so In carrying out the form of my invention

15 that there may he no question about reading herein shown I mount upon a flat base 1, which
small deflections and determining the value | may be a block of wood, slate, non-magnetic 65
of deflections. Unlessitis to be used asa bal- | metal, or other suitable material, a cast-iron
listic instrument it must be dead-beat, and | consequent-pole field-magnet 2, having two
finally it must be arranged so that it can be | flat faces, one of which rests upon a piece of

20 easily set up, the suspensions easily replaced, | felt 3 upon the base-block, such magnet being
and the suspended system easily gotten at for | secured to said base by means of the screws 4. 70
inspection or repair. It has been generally | Between the poles of the magnet is mounted
assumed that many of these desirable quali- | a cylindrieal iron core 5, supported upon lugs
ties could not be expected of a D’Arsonval | 6 and held in place by screws 7. Around this

25 galvanometer, in spite of which this type of | core and between the poles of said magnet is

- galvanometer is very widely used on account | the moving coil 8, to which is attached the 75
of its freedom from magnetic disturbances | mirror9. A suitable suspension 10is secured
and its general robustness as compared with | to the terminal 11 above the mirror and ex-
other types. tends through the upper end of the magnet,

30  Long and extensive experiments and expe- | through the vertical tube 12, which is screwed
rience in galvanometer construction and de- | into the top of the magnet, and thence to the 8o
sign have enabled me to produce a I)’Arson- adjustable suspension-terminal 13, extending
val galvanometer which I believe embodies | into the end of the tube and held in position
all of the above good qualities and in addition | by an adjusting-screw 14. At the lower end

35 the advantage of having the moving system | of the coil 8is a conneeting device 15, which
at all times entirely visible and combining | is secured to a spring 16, the lower end of 85
with this an arrangement of telescope and | which is attached to a screw 17.
scale support which is extremely. simple and When a very decided damping action is de-
ab the same time of the highest order of effi- | sired, I provide the moving system with a re-

40 ciency. Moreover, I have devised a form of | movable damper consisting of a rectangular
removable damping device which may be read- | copper-wire loop 18, which is secured to the go
ily attached to the moving system and re- | systemby means of the small retaining-springs
moved therefrom at will. - 119and 20. The former, 19, consists of a small

A galvanometer embodying all of the above | U-shaped piece of brass wire having its ends

45 valuable characteristics constitutesthesubject | bent downward, as at 21, and is made fast-in
of my present invention and is illustrated in | the lower end of the coil, with its ends 21 pro- 95
one form in the accompanying drawings, | jecting out, as shown in Fig. 4. The device
wherein— 90 consists also of a small U-shaped piece of

Tigure 1 represents a wall type of the in- | wire having its ends bent up to form hooks
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22, having curved-in portions 23. This de-
vice is made fast in the upper end of the coil,
with its hooked ends projecting forward, as
shown. By passing the lower end of the dam-
per 18 under the hooked ends 21 and over the
ends 23 the damper will be held firmly in place
on the system and may still be readily re-
moved.

Over the upper face of the magnet is placed
a strip of felt 24, extending around the edges
of the magnet, and upon this strip of felt is
placed a brass plate 25, having an opening 26,
provided with a flange 27, against which is
held a glass 28. This opening is large enough
to render the entire moving system at all times
visible, so that it will not be necessary in all
cases to remove the top plate to inspect the
system.

The plate 25 is provided with a flange 29 or
raised portion around its outer edge, which
may be polished, and thus add to the appear-
ance of the instrument. The method of at-
taching the said plate to the maguet is simple,
yet unique and very desirable, in that while
the screws may be employed for holding the
plate in position still the screws do not have
to be removed to remove the plate. Thisis
accomplished by providing an aperture 30 in
the upper end of the plate of a size larger than
the head of the attaching-screw 31 and hav-
ing said aperture open into a vertical slot 32,
smaller than the head of the screw, but large
enough to accommodate the secrew-shank. At
the bottom of the plate is merely a slot 33,
opening through the edge of the plate, large
enough to accommodate the shank of the at-
taching-screw 34. When it is desired to re-
move the plate, it is necessary only to loosen
the screws 31 and 34, slip the plate upward,
and then lift it from the instrument.

For supporting the telescope and scale I
provide a metal rod 35, preferably tubular,
which carries at one end a yoke 36, having
arms 37 extending at right angles thereto-and
each provided with a slanting slot 38. In po-
sition for use these slots engage, respectively,
lugs 89, either cast integral with or attached
to the side of the magnet. The arm is held
up in the proper position by the brace-arm 40,
cast integral with the yoke 36 and provided
at its lower end with an adjusting-screw 41,
the point of which is adapted to engage a
bearing-surface 42, provided for the purpose,
on the face of the cover-plate. Thisarrange-
ment for the attachment of the telescope
and scale arm allows of ready adjustment of
said arm and in addition permits of the arm
being easily removed from the instrument
and, 1f desired, hung up on the wall when not
in use. Secured to the other end of said tele-
scope and scale supporting rod is a flattened
supporting-piece 43, to which is secured, by
means of the thumb-screw 44, a bracket 45 in
which is mounted the telescope 46 on adjust-
able screw-trunnions 47. Upon the upper
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portion of the bracket 45 is formed a scale-
supporting bracket having a guide-support,
48, adapted to engage the lower edge of the
scale 49, and a guide 50, engaging the upper
edge of the scale and carried upon the upright
51. Passing through the top guide 50 isa
thumb-screw 52, by which the scale may be
clamped in position. The screws 53 prevent
the scale from being pulled out of its support.

For supporting the instrument against the
wall 1 provide two adjustable hangers in the
form of screw-eyes 54, screwed Into the up-
per edge or top of the block 1. These screw-
eyes may then be placed on two screws 55 or
the like secured to the wall. By means of
this arrangement the instrument may be
readily leveled by merely adjusting the screw-
eyes. On the block 1, near the lower edge
thereof and outside of the instrument proper,
I provide a pair of binding-posts 56.

Instead of using the galvanometer as a wall
instrument it may obviously be mounted on
a suitable stand or tripod by merely securing
the stand or tripod to the lower edge of th
magnet. ‘ ’

‘What I claim is—

1. Ina galvanometer, the combination with
a consequent-pole field-magnet having two
substantially parallel flat faces, a moving sys-
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tem suspended between the poles of and sur- g5

rounded by said magnet which forms the sides
of an inclosing case for said system, a cover-
ing extending over one of the faces of said
magnet and forming the back of said case, and
a removable plate secured to and extending
over the other face of said magnetand forming
the front of said case,said plate having an open-
ing arranged to register with and expose to
view the moving system, substantially as de-
scribed.

2. Ina galvanometer, the combination with
a consequent - pole field - magnet having two
substantially parallel flat faces, a moving sys-
tem suspended between the poles of and sur-
rounded by said magnet which forms the sides
of an inclosing case for said system, a cover-
ing extending over one of the faces of said
magnet and forming the back of said case, a
removable plage secured to and extending over
the other face of said magnet and forming the
front of said case, said plate having an opening
arranged to register with and expose to view
the whole moving system, and a glass over said
opening, substantially as described.

3. Ina galvanometer, the combination with
a consequent-pole field-magnet having two
substantially parallel flat faces, a moving sys-
tem suspended between the poles of and sur-
rounded by said magnet which forms the sides
of an inclosing case for said system, a cover-
ing extending over one of the faces of said
magnet and forming the back of said case, a
removable plate secured toand extending over
the other face of said magnetand forming the
front of said case, said plate having an open-
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ing arranged to expose to view the moving
system, a telescope and scale supporting arm
provided with a yoke arranged to extend
across the face of said front plate and remov-
ably pivoted to the sides of said magnet, and
an arm extending down from said yoke and
arranged to brace the said arm against the said
front plate, substantially as described.

4. Inagalvanometer, the combination with
a consequent-pole field-magnet having two
substantially parallel flat faces, a moving sys-
tem suspended between the poles of and sur-
rounded by said magnet which forms thesides
of an inclosing case for said system, a cover-
ing extending over one of the faces of said
magnet and forming the back of said case, a
removable platesecured to and extending over
the other face of said magnet and forming the
front of said case, said plate having an open-
ing arranged to expose to view the moving
system, a telescope and scale supporting arm
provided with a yoke arranged to extend
across the face of said front plate and remov-
ably pivoted to the sides of said magnet, a
downwardly-extending arm for bracing the
telescope and scale arm, and an adjusting-
screw carried by the lower end of said arm and
arranged to engage the said front plate, sub-
stantially as described.

5. In a galvanometer, the combination with
a consequent-pole field-magnet having two
substantially parallel flat faces and an open-
ing through its top for a suspension, a sus-
pension-tube mounted upon the top of said
magnet and arranged to register with said
opening, an adjustable suspension-head at the
upper end of said tube, a suspension secured
to said head, a substantially rectangular elon-
gated movable coil supported by said suspen-
sion between the poles of said magnet, the
said magnet forming the sides of an inclosing
case for the moving system, a mirror mount-
ed above said coll, a stationary iron core
around which said coil is arranged to move, a
covering extending over one of the faces of
said magnet and forming the back of said case,
a removable plate secured to and extending
over the other face of said magnet and form-
ing the front of said case,said plate having an
opening arranged to expose to view at all
times the whole of the moving system, a glass
over said opening, a telescope and scale sup-
porting arm provided with a yoke arranged
to extend across the front face of the instru-
ment and removably pivoted to the sides of
said magnet, and adownwardly-extending arm
for bracing the said telescope and scale arm,
and an adjusting-screw carried by the lower
end of said arm and arranged to engage the
front of the instrument, substantially as de-
scribed. :

6. In a galvanometer, the combination with
a consequent-pole field-magnethaving twosub-

- stantially parallel flat faces, a moving system

suspended between the poles of and surround-

8

ed by said magnet, which magnet forms the
sides of an inclosing case for said system, a
base-block having a flat face extending over
one of the faces of said magnet and forming
the back of said case, adjustable leveling de-
vices secured to said base for supporting the
instrument, a removable plate secured to and
extending over the other face of said magnet
and forming the front of said case, said plate
having an opening therein arranged to expose
to view, at all times, the whole of the sus-
pended system, a telescope and scale support-
ing arm removably pivoted to the sides of said
magnet and provided with a downwardly-ex-
tending arm arranged to brace the said tele-
scope and scale arm against the front of the
instrument, substantially as described.

7. In a galvanometer, the combination with
aconsequent-pole field-magnethaving twosub-
stantially parallel flat faces, a moving' system
suspended between the poles of and surround-
ed by said magnet, which magnet forms the
sides of an inclosing case for said system, a
base-block having a flat face extending over
one of the faces of said magnet and forming
the back of said case, screw-eyes screwed into
the upper edge of said base-block and form-
ing adjustable leveling means for supporting
the instrument in a pendent position, a re-
movable plate secured to and extending over
the other face of said magnet and forming the
front of said case, said plate having an open-
ing therein arranged to exposeé to view, at all
times, the whole of the suspended system, a
telescope and scale supporting arm removably
pivoted to the sides of said magnet and pro-
vided with a downwardly-extending arm ar-
ranged to brace the said telescope and scale
arm against the front of the instrument, sub-
stantially as described.

8., In a galvanometer, the combination with
aconsequent-polefield-magnet having twosub-
stantially parallel flat faces, of a moving sys-
tem suspended between the poles of and sur-
rounded by said magnet which forms the sides
of an inclosing case for said system, a cover-
ing extending over one of the faces of said
magnet and forming the back of said case, a
removable plate secured to and extending over
the other face of said magnet and forming the
front of said case, said plate having an open-
ing arranged to expose to view at all times
the whole of the suspended system, a telescope
and scale supporting arm provided with a
yoke at one end arranged to extend across the
face of the instrument and provided with rear-
wardly-extending arms each having near its
end a slot, a lug on each side of said magnet
adapted to be engaged by said slots, a down-
wardly-extending arm projecting from said
yoke for bracing said telescope and scale arm,
and an adjusting-screw passing through the
lower end of said arm and arranged to engage
the front plate of the instrument, substantially

as described. -
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9. In agalvanometer, the combination with
aconsequent-polefield-magnethaving twosub-
stantially parallel faces, of a moving system
suspended between the poles of and surround-
ed by said magnet which forms the sides of
an inclosing case for said system, a covering
extending over one of the faces of said mag-
net and forming the back of said case, a re-
movable plate adapted to -extend over the
other face of said magnet to form the front
of said case, said plate having an opening ar-
ranged to expose to view the whole of the
moving system, said plate being further pro-
vided at its upper end with an aperture lead-
ing into an upwardly-extending slot narrower
than the diameter of said aperture, and also
with an upwardly - extending slot opening
through the lower edge of said plate, an at-
taching-screw having a head which will pass
through said aperture but not through the
slot communicating therewith and screwed
into the upper end of said magnet, and a sec-
ond aftaching-serew screwed into the outer
face of said magnet near its lower end and
arranged to pass through the said slot in the
lower end of the front plate of the instrument,

substantially as described.

10. Inagalvanometer,the combination with
a moving-coil system, of a removable damp-
ing attachment consisting of a non-magnetic
metal loop of substantially the same shape as
the movable coil, and means for detachably
securing said loop to said coil.

11. Inagalvanometer,the combination with
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a moving-coil system, of a removable damp-
ing attachment consisting of .a non-magnetic
metal loop of substantially the same shape as
the said moving coil, two upwardly-extending
retaining-hooks arranged to project from the
lower end of the said moving coil to one side
thereof for holding the lower end of the dam-
per, and two resilient hooks secured to the
upper end of said coil and arranged to engage
the upper portion of said damper to hold the

35

40

same in position, substantially as described. 45

12. Inagalvanometer,the combination with
aconsequent-pole field-magnet having twosub-
stantially parallel flat faces, a moving system
suspended between the poles of and surround-
ed by said magnet which forms the sides of
an inclosing case for said system, a removable
damping attachment consisting of a non-mag-
netic metal loop, means for detachably secur-
ing the said loop to the coil of said moving
system, a covering extending over one of the
faces of said magnet and forming the back of
said case, a removable plate secured to and
extending over the other face of said magnet
and forming the front of said case, said plate
having an opening arranged to expose to view
the whole of the moving system, substantially
as described.

In testimony whereof I affix my signature in
presence of two witnesses.

EDWIN F. NORTHRUP.

‘Witnesses:

JouN B. HENEELS,
W. PresToNn RasIN.
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