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o coll whom it ma j cOncern:

and St‘ite of New Jersey, have invented an

Improved Balance, of whlch thp tollowing 15

- a specification:

The object of my nwenuon i3 te prﬁduee a

more readily adjustable and accurate balance

for determining the number of grains of the

sperm of a candle consumed in a given time,
in testing the quality of any ﬂlummatmg 228

by a photometer' and especially when the said
photometer is in conneetwn with an electrm

'b.:bttei‘y -

The 1)eci1hmltleu of my nwenhmn will be'
readily understood by the following descrip-

tion, with reference to the aw@mp&nymn |
1is a stiff rod, &', Supported rigidly by and in

“drawings, in which— .

Figare 1 is a 1)61"51%(3{}1?43 view Of the bal- |
“ance in equipoise, supporting a test-candle, |
”Imely thongh a,ccumtel? on said bar &'/,

and also attached thereto a mercury-cup, a

nair of electric coils of wire, and an armaturé,.

whereby the said balance can be made part of
a ¢ireuit of an elmtrm carrent at any time, 1t
so desired. Fig. 2 is a vertical central longi-
tudinal section of Lh@ adjusting device for

bringing the balapece -lever, and the cand ile

susﬁpendtd therefrom, into eqmpmqe. | |
The lever A, being of the first order, mbmte%

on its fulerums and bearings 1n the usual

manner, supported ou the post B, while its

weight - points sapport the candle and its

j}ﬁlldwloub socket . The said socket 13 pro-

hearings for the weight- [}Glhtb mmﬁhed and
has *ulmo a slot, an nuer slide, and & bm{hiw-
- serew, whereby the height 01 the candle v‘u
- ean be rmadiiy adjusted to corresponl with

- the height of the usual gas-burner of a pho-

 tometer, The rimmed or fanged disk 4/, which
is fixed by a stem to the lower end of the
socket 1, is intended to serv

same time affording a suitable 16661}1;%16 for
- shob or other weights, if at any time the le-

ver A, with “its attaciunents, shoula be too.

fhemw to allow the lever to be brought into
- equipoise.  1he & sald power-arm of tae lever

« made about three tlmes thelength of the
-_w eight-arm,andits extreme endpasses thmugh
& TOOMy blOt ¢/, i an upmght e“‘ which is fixed

, d', with the

e the double pur-
POS&E oOf Lee]m o said socket p’iumb and at the |

[

o upon “the base- 1)1&13@ E of the balance—the
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post B being fixed to rest upon the Gppomte

end of said base- plate, which latter is insu-

lated and fizxed in a horizontal position upon

any suitable part of the photometer to whieh

it may be applied, and the long index-pointer
a’ is fixed to the lever A so that its point will

coineide with the middle mark of the small
svale ¢/ on the supports when the lever is

horizontal or in equipoise, ag shown in Fig. 1.

Each. of the two sides Of the longer arm of
the lever A is divided from 0 to 50 into ten
equal spaces, and each space numbered from
0 to 50, inclusive, as shown, and subdivided

| into twen@ equa,l parts, each indicating a half
grain.

Above the straight upper edbc of the
lenwer arm of said lever, and parallel thereta, |

posts 4 -4 at about half an inch. above the-
straight upper edge of A, and s0 as to slide:

| there 1is secured & small weight, 5, having Eb _

thin biade projeeting dﬁwnwa,rd theretmm on
each side of the lever A, so as to correspond.
with ™ the grain dwxswn mark thereon be-

neatly said ﬁ?ewht 5 at whatever position the

said weight may be between 0 and 50, inclu-

sive,
- Aboutb an ineh below the 1011“’61‘ AT of A,

and parallel with the upper qtrmgm eqge Of.}

the same, there is fixed another rigid bar, 0,
by means of two posts, 7 and 8. Dn this bar
6 a micrometrical adjusting device, F, is

placed, consisting of & sleeve, f', which has
fine serew-t

thr aa,dg cut around on its outer sur-
face, and a traversing weight, 7/, applied
thereon. One end of the %leeve has a head,

| £, which is fitted with a small binding-serew,

d, uO that the whole device I can be stid alencr
in either direction upon the bar 6, and b,y
means of said serew 9 fixed at any po,mt on -
the bar between the posts 7and 8§, for the pur-
poseot bringing the lever and 1ts dtt&chments
mm equipolse. :
Direetly below the post & there is fixed

upon the bhase E a pair ot electro- magnets, G, .

one end of the coil-wire being connected to

said base X by the biudiﬂg-screw g’; while the

- other end of said coil-wire is intended to serve

a8 the return-wire to a battery, (not shown,)
‘whiig the armature g” of the cml-cvlmders iy
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tixed fo a projection of the post S, so as to be | which projects through said

at & short distance from the top of the elec-
tro-magnets G when the lever A is horizon-
tal, substantially as shown in Fig. 1.
Projecting downward from the under side
of the extreme end of the longer arm of le-
ver A, there 1s fixed a platinum stem, 10, and

adjustably secured divectly below said stem

10 1s & glass mercury-cup, H, having a plat-
inum wire extending down frem the innerside
ot the same, through its bottom, into contact

with adjustable supports, and thence into con: |

nection with a wire coming from a battery,
(not shownj;) and this ecup H being nearly
filled with mercury, a complete electric cirenit

will be formed between the balance and the |

battery whenever the platinum stem 10 comes
down intc contact with the mercury in the
cup, the lever A, post B, and base E forining
a part of said circuit.” = |
The adjustable weight K, above the line of

the bearing-points of the lever A, 1s fixed by

the manufacturer at the proper height to
brirrg the center of gravity of the lever and its
fixed appendages at a point a very little below
the center of its motion, to produce delicacy
m the vibratory motions of the said lever, as
18 well known to manufacturers of such appa-
ratus, - | |
the mercury-cup and its supports are in-
sulated, in respect to the balance, by means
of a layer of vuleanite between the same and
its supporting-bracket 11; and the whole bal:
ance 18 insulated upon its supnort by means
of a layer of vulcanite between the latter and
the base E of the balance. o |

The adjustable support for the mercury-cup
H consists of a post, Lon the bracket 11, (with

a layer of voleanite, 12, between,) and a post,
@y having a stem which enters a socket-hole in
the post I, and can be raised, lowered, and
turned around, as occasion may require, and
can-also be fixed at either position by means
of a binding-screw, 13. The movable post 7
carries the mercury-cup H by means of a bext
arm, 14, which is attached to said post ¢ by
means of a rotary thumb-and-finger stem, 15,
which passes horizontally through the said
post and screws into connection with the arm
14, and is held in any required fixed position
by means of a binding-screw, 16. By meaiis
of this adjustable support the mereury-cup H
can be readily raised, lowered, or swun o
around, as ocecasion may require.

The wirecomingfrom the battery (not shown)
enters & hole in the lower part of post I, and is
seceured therein in the usual manner by a bind-
Ing-screw, 17, and the posts, arm, and platinum
wire through the bottom of the cup, all being
made of conducting metal, will form, with the
mereury, part ot the electric cireuit which is
to pass from the battery to-and through the
valance, as will be explained.

In the upper end of the post ¢ there is a

shiding stem, 18, the lower end of which is
fixed to a cross-bar, 19, which also slides in
the opening ¢ abeve the arm of the lever,

|

ra
Tk

’f

1

158 636

opening. - The
object of this is to hold the lever-arm firmly
down after a test has been completed and
the mercury-cup withdrawn from the plati-
num stem 10, a binding-screw, 20, serving to

‘hold the sliding stem 18 down npon the arm

of the lever. - | |

The. whole balance, including its base T
and 1ts connections, except the mercury-cup
and the insulating vuleanite layers, is made
of conducting metal, so that when the plati-
num stem 10 comes into contact with the mer-
cury in the cup H an electri¢ current will pass

from a battery through the mercury, balance,

and the electro-magnet G, back again to said
battery. | | |

In testing as to the number of grains of the
sperm of a eandle that will be consumed in,
say, ten minutes’ time after the candle has .
been ignited. the operator pilaces the indicat-
ing-weight 5 at 0, moves the. mercury-cup
aside, ignites the candle, and then slides the
adjusting device T along on the bar 6 until
the lever A of the balance comes to nearly a

| horizontal position, and fixes the said device

I' by means of the binding-serew 9. He now
rotates the micrometrical weight 77/ on the
screw-cut sleeve f7, until the index-pointer o/
nearly coincides with the middle mark on the
scale ¢, and thus indicates that the lever A
Is in nearly a horizontal position; then brings
the mercury-cup H directly under the platinum
stem 10, and adjusts its height so that the
surface of the mercury therein will- be, sy,
the twentieth of an inuch below the point of
stem 10. The candle having assumed its nor-
mal burning condition when the index-pointer
a’ coticides with the middle mark of seale a'’,
he slides the weight 5 to 20, starts the clock .
of the photometer, and the test proceeds to
the.end of the ten minutes’ test, =
The wires leading from and to the battery
through ‘tire balance, it will readily be seen

that, at the instant twenty grains of the sperm

of the candie C have been consumed, the point

“of the platinum stem 10 will come into con-

tact with the meércury in the cup H, and an
electric current be produced through the bal-
ance, and that the said contact will be stead-
ily maintained by the armature g, whieh has
at the same time been brought into contact

~with the electro-magnetic coil-eylinders G.

It will readily be seen that, if the circuit-
wire returning from the balance be put in
connection with a valve which will be opened ..
thereby, so as to cause a puff of air to blow
out the candle at the instant the platinam
stem touches the mercury in the cup H, the
exaet amount of the sperm of the candle con-
sumed 11 the ten minutes specified will be ac-
curately known, | .

The said conunection and aif-valve arrange-

~ment 1s shown and deseribed in a separate
spectfication and drawings, and will be under-

stood by a reference thereto.
1 claim as my invention— |
1. The cowmbination, in a balance for nho-




tometelq submmtmlly a8 {10‘;0111)011 of the | pmtmum s‘rem 10-1m cm*tact with tlm mereury
nucrmuetl ical adjusting-weight If a,ml the bar | 1n the cup H, as set forth. |

6 with the power-ari of the lever A. - - | N o
2. ’I‘he electro-magnet G and the arm%ture- - W ILLIAM W. GOOD“ IV

bar ¢/, combination with the power-arm of | V\Tltnessos*
the lever A, arranged as described, for the | Brxy, MORISON,
purpose of holdmw down the lever A with 1ts W H. MORISON.
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