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The present’ invention relates to string -

galvanometers.

It is an object of the present invention to

improve upon string galyanometers, to the

# end that their weight and size may be “de-

creased, their portability enhanced and their
~cost of manufacture. lessened. ~Other and’ .
- other source of light 2, through tubes 22:and = -
193, to a light-sensitive film 29 in a photo- .-
~ graphic camera 31, shown suitably positioned
in:Hig.-4. The light from the lamp 2 is con- -
densed by a condenser system-and is focused:

further objects will be explained hereinafter,
and will be particularly pointed’ out. in the
appended claims. Lo

cal system.

' The invention will now be more fully ex-
20" plained in connection with the accompanying:
drawings, in. which. Fig. 1 is a view of a~

“string galvanometer embodying the present

invention; Fig. 2 is a section upon the line
99 of Fig. 1, looking in the direction of
%5 the arrows; Fig:-3-is an enlarged Afragmen-.
tary view of the string member; and Fig. 4
is a diagrammatic sectional view of a-cam-.

era. - ; :
A brief-description-of one type of string
3 galvanometer will now be: given to serve as
a setting for an explanation of the features
of novelty-of the present invention. -
galvanometer is provided with a permanent

16. The énergizing coils for the magnet are

_indicated at 11'and 20. -The invention may,

- of courge, be used also in other types of gal-

- February 19, 1929, the type  shown in the

drawings being for - illustrative- ‘PUrposes

45 only. Tt may be stated, however, that- the

illustrative ‘galvanometer is of very much
smaller size. The frame 10 is continuous, or-
- O:shaped, providing a double-magnetic re-

_turn circuit. This, with ‘the centrally dis-
50" posed arrangement of the coils' 11 and 20,

" With the above ends in view, a feature of -
- 'thé invention resides in using a conductive -
string member that is very thin, except that
~_the portion of the string member that is dis--
posed in the path of the light beam is-suf--
ficiently thick so that its -oscillations may
~ readily be observed with the ordinary opti--

The -

. magnet or electromagnet, shown 0-shaped;
? and having two slightly: spaced pole pieces’

vpéi?iﬁi'té":e:cohqmy in ‘weight Withoﬁt propor-

tionate loss of magnet strength.
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“The string member 15 is suspended in the .

electromagnetic: field produced in the re--

stricted air gap between the slightly spaced

pole pieces 16, and at the focus of the beam -

of light rays that proceed from a lamp or

85

on the string member by a. microscope 17,

and is projected to the camera 31 by a lens
system 24. The magnification may be from
20 to 1,000 times. In electrocardiography,
for example, it may be 500 times. =

The string member 15 is shown in Fig. 2

as carried by ‘a base, frame or support 12.

One end of the string member 15 is secured.

to a supporting head or anchorage member
38 and the other to asupporting head or an-’

~ chorage membel 39, the former being station- -

ary upon the frame 12 and the other adjust--
able. - The adjustable head 39 is yieldingly
but firmly held in adjusted position by a
spring-46. 'Thé adjustment of the movable

“head 39 is effected by means of a screw 40

that may be turned by a thumb wheel 14. By
reason’ of the various adjustments, and the
positions of the anchorage members 38 and 39
above and below the small space between the
pole ‘pieces 16, it is possible to adjust the

‘tension of the string member 15, so as to-
“stretch it lengthwise of itself between the

anchorage members, and to position an in--
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teérmediate portion of the string member at .

the “proper point in the 'said small space,

: _ it transversely to the magnetic flux between the
< vanometers, such as are illustrated, for ex- 10 bieces. : A
- ample, in- the - above-namied  patent;-or 10" The gt
United States Patent No. 1,702,650, granted. |

The string of such a galvanometer is ordi-

narily constituted of a quartz or glass thread,
-very thinly coated with gold or other metal

to render 1t conductive. The measurements

" obtained with such instruments depend for €

their aceuracy upon the. exceedingly slight,
sidewise or transverse movement of the elec-

tro-conductive string member, in response to-
“exceedingly small changes in current therein..
“Notwithstanding ‘the thinness of the metal
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coating, the electro-magnetic field of an in-
strument sufficiently small for ordinary port-
ability .can not actuate: the ordinary string
member 15 with sufficient precision when the
string member is properly tensioned.
According to the present invention, there-

fore, the string member 15 is'made of even .

less than ordinary thinness, so as to render
it as light as possible. Sothin a string mem-

ber-would leave 1o appreciable trace or line .

upon the film 29 of the camera 81. The string

member is, therefore, slightly thickened, or'
made of larger cross section, at an Interme-::
- diate point 18, where it is disposed between -

the slightly spaced pole pieces 16. The ex-

tremely thin string- member is. easily actu-
ated by the magnetic field, and the enlarged

or belted portion leaves just as effective a

shadow upon the sensitive film as though the
; b 5.1

form thickness throughout. .
The length of the belted portion need not

.whole string member were of the same umi-

" be very great.. A one-millimeter length is

25

sufficient to cast the required shadow on the

film 29. In practice, however, it is possible.

to use longer: belts, -even belts extending

_ throughout the full width of the pole faces.
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Thus, a belt one-eighth inch long on a string-
member two. and one-half inches long oner-.

ates very satisfactorily. So small a belt does
not appreciably change the period of vibra-
tion of the unbelted string member, nor its
stiffness, so that the string member operites

almost exactly the same as though it were
unbelted, and the sensitivity of the resulting

instrument is of the same order as that pre-
vailing in the very much larger and more
expensive galvanometers. The longer the
extent of the enlarged section, the greater is

' the weight of the resulting strine member
& =] D ?

and the less marked become the advantages
described herein. In practice, therefore, it
is preferable to have the enlarged section as
small as possible, say, of substantially the
same length, or but slightly larger than, the
width of the beam of light rays at the point
where the string member is positioned be-
tween the pole pieces. _ o
The novel string member may be made
n many ways, as by bombardment by cath-

- odic sputtering, with shields placed on both
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sides of the portion of the string member to

be belted ; or by condensing organic material .
on the string from the vapor form; or by-ap-
plying a lacquer film; or by dissoiving away,.
-on each side -of the belted portion, the coat-

ing'of an ordinary string member having its
coating throughout its length. A very effec-
tive way is to lower the string member into
a drop of electrolyte, and to electroplate on
the string member a length equal to the

length of the drop. By controlling the length

- of the drop, it is possible to control.the length
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of the belt; and the diameter of the belt is a

function of the current and the time. Va-.

© 1,797,287

-recording the shadow. produced

rious metals may be’used, such as copper and
gold.. - o
A very small Einthoven galvanometer is

thus provided, that will give good photo- =

graphic . reproduction, even. on - very fast,
transverse movemerts of the string member.
Because of the thinness of the string, the gal-
vanometer does not lose in sensitivity, and
the belt produces a satisfactory shadow. In-

deed, because of the thin nature of the string

member, the period of vibration may be éven
higher than in present-day galvanometers.

. Modifications will also ‘occur to persons
skilled in the art, and all such are considered
to fall within the spirit and scope of the in-
vention, as defined in the appended claims.

- What is claimed is: A ’

* 1. In a string galvarometer; an electro-

conductive string member having an inter- -

mediate portion of enlarged cross section.
- 2. In astring galvanometer; a magnet hav-
mg  opposed slightly “spaced: pole pieces,

and an _electro-conductive “string ‘member

stretched lengthwise of itself with a portion
of the string member positioned in the space
between the pole pieces, the said portion of
the string member being of enlarged cross
section. . o o

~-3. Inastring galvanometer, a magnet hav-

ing opposed “slightly spaced pole pieces,

and an electro-conductive “string member
stretched lengthwise of itself with a portion

“of the string member positioned in the space

between the pole pieces transversely to the
path of the magnetic flux between the pole
pieces, means for producing a beam of light.
traversing the space between the pole pieces,
and means for receiving or recording the:
shadow. produced by the string member in
the beam of light, the portion of the string
member in the beam of light being of en-
larged: cross section, and the enlarged cross
section being of substantially the same length
as the width of the beam of light at the point
where the string member is positioned be-
tween the pole pieces. : ‘

4. In a string galvanometer, a magnet
having opposed slightly spaced pole pieces,
two anchorage members disposed respective-
ly above and below the space between the
pole pieces, an electro-conductive string mem- -
ber the ends of which are carried by the
anchorage members so that the string ménber
is stretched lengthwise of itself between the
anchorage members, with a portion of the

‘string member positioned in the space betwen

the pole pieces transversely to the path. of
the magnetic flux between the pole pieces, the
said portion of the string member being of
enlarged cross section, means for producing
a beam of light traversing the space between

the pole pieces, and means for receiving or
by the string

‘member in the beam of light.

5. In a string galvanometer, an O-shaped
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magnet having opposed slightly spaced pole -
pieces, centrally disposed energizing coils,
two anchorage members disposed respectively -
above and below the space between the pole
pieces, an electro-conductive string member-

' the ends of which are carried by the anchor-

age members so that the string member is
stretched lengthwise of itself between the -
anchorage members; with a portion of the
string member positioned in -the space be-
tween the pole pieces transversely to the path

_of the magnetic flux between the pole pieces, '

15

the said portion of the string member being
of enlarged cross section, means for produc-
ing a beam of light traversing the space be-
tween the pole pieces, and means for receiv-
ing or recording the shadow produced by the

N string member in the beam of light.
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In testimony whereof, I have hereunto
subscribed my name. ’ :
. RALPH H. KRUSE.
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