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10 all whom it may concern:
Be it known that I, CHARLES I‘ BRUSH, a

resident of Cleveland in the county of C*uy:a,-
hoga and State of Oth have invented cer-

tain new and useful Implovements in Am-

meters; and I do hereby declare the follow-

ing to be a full, clear, and exaect description
of the 111V611L10n such as will enable others
skilled in the alt to which it appeltams to

make and use the same.

My invention relates toan nnprovement in
‘ammeters, the object being to measure and

indicate the strength of an electrical current
by the differential action of mechanism duae
to the heat generated by the current to be
measured or by a portion of it; and with this
end in view the invention consists in certain
features of construction and combinations of

parts, as will hereinafter be descmbed and-
pointed out in the claims.

In the accompanying drawings, Figure 1is
a view of one embodiment of my mventlon
Kig. 2 is a similar view showing the parts in-
s:u:le the casing.” Fig. 2* is a detached view
partly in sectlon 1llustmt1nﬂ' the rock-shaft
and adjacent palts Fig. 3 is a detached sec-
tional view of the screw -rods, insulating-
sleeve, and adjusting-nuts.
are details and modif fications.

A 18 box or casing, which may be made of .'

cast-iron or other material,
B represents a thin ﬁexlble ribbon of Ger-

man silver or other suitable alloy or metal,
which passes around a rock-shaft C. At the |

lower end of the casing the ends ¢ ¢’ of the
ribbon are fastened to the screw-rods D D/,

which extend through insulating-sleeves 0 b, .

inserted in the lower end of the box. Wash-

ers ¢ ¢’ surround the screw-rods and are-

seated upon suitable insulating material,
such as asbestus ¢ and mica ¢, or both, as
shown, in order that the washers and screw-
rods shall be insulated flom the easmn and
from each other.

E E’ are adjusting - nutq which may be

square for the attachment of a wrench or pro-

vided with radial holes f for the insertion of
a pin to rotate and adjus’ them to regulate
the tension of the ribbons. To connect the

so ends of the ribbons firmiy to the serew-rods,

I construct the latter with enlarged flattened

Figs. 4, 5, and G-

!

| shown in the drawings.

lessen their wear and friction.

ends g ¢ and fasten the endb of the ribbon to

| them by rivets /.
with a hole 2, into which is inserted one end
of the circuit in which the instrumentis to be
included, and with a set-serew ¢’ for clamping
the end of the conductor, whereby the screw
D’ forms & binding-post.

E? is a block of vulcanized fiber or other
Suit&ble insulating material, which is perfo-
rated atifs ends forthe reception of the screw-
rods and serves as a spaemfr-bloel{ and crmde
for them.

At the nppel and open end of casing A is
located a spring F, which may be made of a
single steel plateor of two or more, two being
Spring T is seated
upon washers 7 7 and a set-screw &, by which
1t may be ad,]usted so as to bring the pointer
H in proper relation with the scale I. The
rock-shaft is constructed and arranged tohave
a rocking or rolling bearing on the spring, as
will be hereinafter explained. Tothespring
are secured the pins or studs /, which enter
the smaller ends of the contecal holes m in the
rock-shaft, and while serving to retain the
latter against displacement permit it to rock
backward and forward on the spring.
view of the fact that the rock-shalt presses
with great force against the spring If, owing

to the high tension to which the ribbon 1is.

subjected, it is important that provision be
made for decreasing the friction and wear of
the bearing smfaces of the rock-shaft and
spring to the minimum to insure a sensitive

and reliable operation of the instrument for
any considerable period of time..
found by practical tests that a knife-edge
bearing will soon deteriorate to such an ex-
tent as to impair the action of the instrument
and hence I have adopted the construction
shown in the drawings, by which I secure a
rolling contact of the parts and very much

ened to the rock-shaft, passes through a hole
o in the ribbon and prevents the latter from
slipping on the rock-shaft and causes the lat-
ter to rotate in response to the contraction
and expansion of theribbon, as will be here-
inafter explained. On one end of the rock-
shaft is fastened a disk p, to which is secured

| the hand or pointer I, the free end of which
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Serew-rod D’ is provided
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moves over an indicating-plate I, which latter 1 due to the passage of the electric current

may be fuarnished with a scale such as is or-
dinarily used in ammeters. The pointer is
made quite long and the rock-shaft quite
small in its diameter, in order that a slight

rocking movement of the latter will move the |
free end of the pointer threughaconsiderable

space to indicate clearly on the plate I such
movement, however slight it may be. To the
part a” of ribbon B is connected a flexible

electric conductor J, which latter is secured

~at 1ts opposite end to the binding-post 1., at-
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tached to the casing. ~

IHaving described the construction and ar-
rangement of the several parts of the instru-
ment, I will now briefly describe its opera-
tion.
down, 8o as toimpart considerable strain upon
and tension to the two parts a ¢’ of the rib-
bon B and spring F. When properly adjusted,
the hand II will point to zero on the indicat-

“1ng plate or scale I. When the current to be

measured is passed through the instrument,

it enters at the binding-post and flows through -
part o’ of the ribbon and escapes through

the flexible conductor J and binding-post L.
IHence 1t will be observed that while both
parts a¢ a” of the ribbon B and the spring F
are under tension such two forces counter-
balance each other and the rock-shaft is re-

tained in a state of equilibrium, being always

acted upon by these two eounterbalancing
forces. Whilevaryingtemperatures will mod-
1fy the force exerted by spring I upon the
rock-shaft, owing to the expansion and con-

traction of the two parts a a’ of the ribbon,

due to changes in temperature, still such va-
riations will have no effect upon the pointer,
because both parts a o’ are acted upon alike,
and hence an equilibrium of forces is main-
tained.
18 caused to flow through the instrument the

current heats part o’ of the ribbon, owing

to its resistance to the passage of the current,
and the degree of heat to which the part o’
18 subjected varies with the strength of the
current flowing through it. Theheating effect
of the current operates to expand parta’, and
as 1t slackens it relieves spring F of a portion

of its restraining force, and thus allows it to
‘retract; but,owing to the fact that the part ¢
~of the ribbon is not expanded by the heat

generated by the current, it still exerts its
normal restraining force on the spring, the

result of which is that the latter will partially
- rotate the rock-shaft and cause the pointer to

- move over the indicating-plate, the extent of

60

movement being dependent upon the strength
of the current flowing through part ¢’ and
the consequent degree of heat to which it is
subjected thereby. It will thus be observed
that the operation of the instrument is not
due to the amount of heat to which part o’

~of the ribbon is subjected, but to the differ-

ence in heat to which the two parts ¢ @’ of

Theadjusting-nuts E K" are first turned

However, when the electric current |

through one of them.
ably disposed in the form of a ribbon, because
in such form it is best exposed to the action
of the air and readily expands and contracts,
and thus insures a prompt and sensitive ac-
tion of the instrument. |
Instead of employing a ribbon B, I may use
two wires L’ L# as illustrated in Kig. 4, the
wires being connected at their upper ends to
the opposite ends of a short strip of metallic
ribbon M, which passes around the rock-shaft.
Instead of using one conductorin the form
of a ribbon or wire for the passage of thecur-
rent to be measured, I may use any desired
number. In Fig. 51 have represented three
wires &’ o’ a’ for the passage of the current

and one wire ¢ asa counter-balance. In this

construction two of the wires ¢’ are adjusted
so as to be slack, while the tension of one of
the wires ¢’ is adjusted sc as to equal the ten-

sion of the wires a. When the instrument

18 placed 1n the circuit of the current to be
measured, the current will divide itself
equally between the three wires a’, and hence
in this construction the pointer will be actu-

strength of the current flowing in the cireuit.
Again, instead of passing the currenfthrough
the wire ¢’ the current may be cansed to flow
through a long helix R, encircling wire ¢’ and
transmit heat to the latter, as illustrated in
Fig. 6.

As it is evident that many changes in the

The metal is prefer-
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construction and relative arrangement of the

parts of my improvement in ammeters may
be made without involving a departure from
the principle of the invention, I would have

| 1t understood that I'do not restrict myself to

|

the particular construction or arrangement

of parts shown and described; but,
Having fully deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— |
1. In an ammeter, the combination, with a
ylelding plate, of a rock-shaft mounted there-
on, means for limiting the movements of said
rock-shaft in both directions, a pointer or in-

| dicator secured to one end of said rock-shaft,

the ribbon are subjected, which difference is |

a double flexible conductor secured at its
ends and connected at a point between its
ends with said rock-shaft, and means for
causing one part of said condunetor to have its
temperature altered relatively to the other
part of the conductor by the current to be
measured and thereby cause a partial rota-
tion of the rock-shaft and with it a movement
of the indicator or pointer to indicate the
strength of the current on a scale or gradu-
ated plate, substantially as set forth.

2. In an ammeter, the combination, with a

spring provided with studs, one or more, of a.

rock-shaft provided with conical holes into
which said studs project, and a conductor
connected with said rock-shaft and arranged
to have the comparative temperatures of the
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two parts of said conductor altered by the | placement, sub%tantmlly as and for the pur-

current to be measured, Substantmlly as and
for the purpose speelﬁed

. In an ammeter, the combmatmu Wlﬂl a

5 sm‘mg and a rock- Shaft fulerumed thmeon of
around the roel{-

a metallic ribbon passing

shaft, means whereby the comparative tem-
peratures of the two parts of said ribbon may
be altered by the current to be measured, and
10 a pin for retaining the ribbon against dis-

pose specified.

In testimony whereof I have signed this
specification in the presence of two “subserib-
ing witnesses.

'CHARLES F. BRUSH.
Witnesses: '

J. POTTER,
SIDNEY H. SHORT.
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