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Yo adcl whom it meay coneceri:

Be 1t known that I, Puirie G. RUsSsELL, of
Washington, in the District of Columbia, have
ivented certain new and useful Improve-
ment 1 Thermometers; and I do hereby de-
clare that the following is a full, clear, and ex-
act description ther eof reference bemﬂ had to
the accompanying dmwm% in which—

Figure 1 shows a view in fr ont elevation of
my 11111)1’*0?6(1 balanced thermometer; Fies. 2
and 24, detail views, in side and {ront elevqtlon
1espect1ve]v of the supporiing and lloldmn
devices for the thermometer tube or bar, show-
1ng the form of adjustmentforthe stress of the
tulernm-springs; Ifig. 3, a detail view, inside
elevation, of the br acket and fulerum- Springs,
withamodified form ofadjusting device; Figs.
4+ and 4", stmilar views, in side and front elevt -
tion 1981}(3(’121&”(}] y,0f amodified form of bracket
and ﬂmde for the follower of the spring-ad-

justiﬂg device; IFigs. 5 and 5% similar views

of a modified form of spring-fulerum, showing
alsothe modifiedtormofthetube-holdingclamp
and spring ﬂd]mtn]ﬂ deviees to be used with
this form of fulerum; Fig. 5" a detail 1‘.}1:5111
view of the follower showt n 1n If1gs. 5 and 5%

TMig. 6, a detail view, in side elemtmn of %
modified form of by acket and spring suppmt
ing and adjusting means; Ifig. 6% a detail plan
view of the bracket shown in Fig, 6; Ifigs, 7
and 7 detail views, 1n side elevation and plan,
of amodified form of adjusting-support for the
springs; Higs. 3 and &% viewsin side and front

elevation, respectively, of a modified means of

supporting and adjusting the stress of the
single spring form of fulerum; Iig. 9, a detail

phu view of the tube or bar holdmn clamp;.

Iig. 10, a detail side view of a modifi ed 101111
of the swme to be used when the springs form-
ing the ml(_,l um for the tube or bar are sus-
pended from above; and Fig. 11, a detail view,
in front elevation, of a thelmometel -bar to b(,
used, as desired, in place of the tube.
‘T'he object of my 1invention is to provide an
improvement in balanced thermometers; and

to this end 16 consists 1in the construction, ar-

rangement, and combination of parts, as here-
inafter described , and &pemﬁcall y pointed out
1 the claims.
In the drawings, A designates the box orv
casing of my thermometer. This box is tobe
made of paper, wood, or metal.- It is quite

g part of Letters FPatent No. 92,764, dated Januvary 292,
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shallow, being just deep enough to allow of
{ree movement of the thermometer tube or bax
within it,and its frontis preferably to be closed
with @ sheet or pane of glass. It is provided
with suitable eyes or screw-staples, « «, by
which 1t can be suspended. Where the front
1s closed by glass, openings arce provided in
the sides, asrepresented 1n dotted lines in Iig.
1, 80as to admit of free acecess of air from with-
out to the interior of the box.

Within the box and fastened to its back, as
shown, 1s the bracket B, which consists of the
horizontal part 6 and the vertical attaching
portion &', This latter portion is provided
with a serew-hole at 07, through which screw
C passes, and is driven into the back of the
box, and near its lower end with a slot, b",
through which serew ' passes, and is also
screwed into the back of said box. With this
arrangement and construction the bracket can
be adjusted about the screw C as a center for
the purpose and with the object to be herein-
after set forth. This bracket B is, as shown
n Iigs. 1, 2, and 2°, adapted to receive and
hold the ends of the thin leaf-springs D D,
which, at their other ends are inserted and
fastened in the horizontal ar s H 14, extend-
ing from the cireular clamp T, adapted to re-
ceive and hold firmly and secur cly the ther-
mometer-tube . The bracket is preferably
made of brass, as is the clamp I7 with itsarins
described above. The springs D D can be
made of steel or brass, as desired.

- Throughthe horizontal portion of the brack-

et works a thumb-serew, I, bearing uponthe

end which projects through said bracket be-
tween the springs a follower, 1, which closely
enmbraces one of the springs at each end in a

- slot, ¢, provided therefor, and is 1)101*9111:{3(1

from tulmm with the serew by pins i’ ¥, at-
tached to arm & of the bracket, and passing
through holes ¢ +” in the follower.
of this screw and follower, the stress of the
springs against binding can be readily and
nicely adj usted for by moving the follower to-
ward or from the ends of the 5pring5, the por-
tion of said springs which will be free to bend
can be made shorter or longer. The mercury-
thermometer tube G 1s preterably to be, as
shown 1n the drawings, one with the gradua-
tion-marks on-it. Such are common and well

known 1n the market, and can be purchased
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or made quite cheaply. I do not, however, ! springs, at their lower ends, are fixed in the
limi1t myself to the use of such graduated [ follower, and are supported entirely thereby.

tubes. The old form of thermometer-tube,
without markings, or a bar of expansible
metal, as shown in the drawings and as here-
inatter to be described, can be used.

In dotted or broken lines in Fig. 1 is shown
the spring-supporting bracket placed above
the tube with the springs extending down-
ward thereirom, and supporting the holding-
clamp for the thermometer tube or bar at their
lower ends. With the bracket and springsso
arranged I prefer to use a slightlv-modified
form of clamp, as shown in Fig. 10, though
no change in the form of clamp from that
shownandalready describedisnecessary. The
clamp shown 1n the figure referred to has its
arms, 1n which the ends of the springsare fast-
ened 1n any desired way, extending out from its
20 gideson aline belowthehorizontalline through

the cenfer of its curvature. A scale, I, is
provided, asshown, curved to correspond with
the curve of the arc of travel of the end of
the thermometer tube or bar.
25 provided with graduations corresponding with
those on the tube, but covering much greater
space. ‘The manner of graduwating this secale
and its office in connection with the thermome-
ter-tube will be explained hereinafter.

In the modification of bracket and spring-
adjusting device shown in Fig. 3, the springs
are arranged and held as in Ifigs. 2 and 2*; but
the follower-guiding pins are in this form at-
tached to the follower and extend downward
35 through holes provided therefor in the hori-

zontal arm of the bracket.
i Iigs. 4 and 4" 1s the same as that in Fig. 2,
with the exception of the guides for the fol-
lower, which consist of the upward-project-
40 1ng lugs or cars L L, which can be formed in
one piece with the bracket-arm or made sepa-
rately and fastened thereto. As shown, they
do not extend through the follower, but bear
“agalinst 1ts sides. |
In Figs. b and 5" are shown still further
modifications of the devices shown in the de-
tall views already deseribed. In this form a
single-leat spring 1s employed, fastened below
in the bracket-arm b and above in the short
so- ear or lug I¥ on the bottom of the tube-clamp
I. The stress of the spring against bending is
regulated 1n this case by changing the length
of the effective portion of said spring by rais-
ing or lowering the follower I' and setting it
at any point of its possible vertical movement
by means of the nuts /2 % on the serew-threaded
fixed pins 2" &', The follower, as shown in the
detail plan view of the same in Fig. 5", is pro-
vided with a cen$ral slot, I”, through which
passes the fulecrum-spring I, and with two
small holes, 2" ", through which pass the pins
I, fixed on the bracket-arm b.

In IFig. 6 1s shown a further modification of
the bracket, springs, and adjustment for the
65 latter. Asshown in IFig. 6° the arm b of the
~ bracket 1s 1n this case provided with two slots,
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The adjusting-screw I, tapped through the
bracket, affords ready means of moving the
follower up and down, so that the length of
the effective portions of the springs above the
bracket-arm b can be adjusted and the posi-
tion of the thermometer tube or bar support-
ed on such spring be changed vertically, as
desired.

In the modified form of supporting-bracket
shown in Iigs. 7 and 7, the arm & of said
bracket 1s made in two parts, ' and dY, di-
vided on a vertical plane. The part 0V is in
one piece with or rigidly attached to the up-
right attaching portion . Its middle portion
18 provided with a squared enlargement, C”,
which exactly {its the recess C7 in the other
movable half of the bracket-arm. A screw
passing through the central portion of the
latter half, as shown, and into the other part,
O™, serves to hold the parts together. DBe-
tween the two halves of the bracket-arm are
clamped, as shown, the lower ends of the tube-
supporting leaf-springs. With this arrange-
ment the lengths of the effective portions of
the springs above the bracket-arm can be
changed and adjusted by loosening the screw,
sliding the springs up or down, and tighten-
ing the screw again, so that they are held
firmly between the halves of arm .

In Figs. § and &* are shown adjusting de-
vices for a single supporting leaf-spring—such
as 1s shown in Fig. H>—when said spring ex-
tends down through the bracket-arm, asdo the
springs shown 1n Iig. 6, already described.
The follower 1n this case supports the lower
end of the spring, and 18 moved up and down
on the screw -threaded guide-ping 2’ 7' by
means of the nuts 2 2 on the pins.

In Fig. 9 1s shown a plan view of the tube
or bar holding clanip, and in Fig. 10 is shown
a modified form of the same in end elevation.
This latter form is intended for use where the
fulcrum-springs are held from above by the
bracket, and support the clamp on their lower
ends. |

The thermometer-bar shown in Tig. 11 is
Intended for use where desired, instead of the
tube already described. 1t consists of the
long arm M, of material which is very sensi-
tive to changes 1n temperature, and which
will expand and contract readily and to con-
siderable extent under the influence of heat
and cold. The portion N of this bar on the
other side of the point at which the support-
ing and holding clamp 1is situated is to be
made of material as little as possible affected
by heat and cold. As shown, this portion is
to be much shorter than the long arm M, and
a weight, O, is provided to counterbalance the
long arm. This weight can be adjusted to-
ward or{rom the fulcrum by turning it in one
direction or the other upon the serew P, upon
which it is threaded. A small spirit-level, Q,
can be provided, 1f desired, attached to the

tbraugh which the springs D D pass. These | box, as shown in Tig. 1, to show when the box
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1s properly supported with its upper and lower | construction of the adjusting deviees would be
edges horizontal. The division-lines on seale | very advantageous, for the clamp for holding

K are, as indicated above, numbered to cor-
respond with the numbering of the gradua-
tion-marks on the tube. The scale is so
graduatedthat the line marked with any num-
ber will indicate the position of the end of the
thermometer-tube when the temperature of
the surrounding air is of the degree corre-
sponding with such number. TFor instance,
when the temperature is 90°, the mercuary in
the tube will be at the 90° point of the gradua-
tions on the tube, and the end of the tube will
point to “*90’’ on the scale. The tube is
caused to tilt up and down from a horizontal
line against the stress of the fulerum-springs,
by the contraction and expansion of the mer-
cury in the tube, and the consequent throwing
of the tube and its contents out of balance
with respect to its fulerum. The distance to
which the end of the tube travels above or be-
low the horizontal line of course depends upon
the amount of contraction or expansion of the
nercury 1 the tube and the consequent
amount of weight transferred from the por-
tion of tube on one side of the fulerum to that
on the other side thereof., With the pivoted
balanced thermometer heretofore used no two
thermometer-tubes were likely to be so nearly
alike that the same scale would do for both,
to indicate properly and exactly the points at
which the end of the tube would come to rvest
when the mercury within it was influenced by
temperature of a certain degree.
spring-fulerum as used by e, however, with
the adjusting means for the same, and the sap-
porting - bracket, the stress of the spring or
springs can be regulated easily and quickly to
sult any tube, and the same scale will do for
any and all tubes. The great objection to the
balanced thermometers now on the market is
therefore avoided with my construction. The
tube or bar used can also be adjusted longi-
tudinally in- the clamp I or IV. The ther-
mometer 18 to be adjusted before being puton
the market, and the right length of the portion
of the tube to be on one side of the clamp is
to be indicated by a small notech or mark on
The proper adjustment of the
follower upon the spring or springs can also
be indicated by a mark on the latter. When,
then, my thermometer 1sto be packed for trans-
portation, the tube or bar can be slipped out
of its elamp and packed separately, and, if de-
sired, the follower can be adjusted upon the
springs so as to hold and protect them from
all possibleinjury or disarrangement by shocks
or jars in handling the boxes.

The follower and adjusting-serews can obvi-
ously be made of metal which will expand
enough to compensate for the expansion of the
springs under the influence of heat, sothat the

effective or free portion of the springs above

such followers willalways be ofthesamelength,
and I contemplate so constructing them, if de-
sirved.

CWith the forms shown 1n Ifigs. 6 and Ssuch

With the |
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the tube or bar would be alwavs maintained
at the same point vertically, and the stress of
the spring against bending would be at the
same fime maintained constantly the same.
Where the bracket is placed above, as indi-
cated 1n dotted lines in Fig. 1, the supporting
spring or springs can be made much more
(lelicate than is possible with the other ar-
rangenient.

A8 18 evident, the various other forms of
brackets and springs, with their adjustments
shown and described, can,by simple inversion
and without change, be used where the tube-
clamp is to be supported from above, as well
as the form of the same shown in Inig. 1. 1f
cheapness is especially. desired, and great ac-
curacy and delicacy in the indications of tem-
perature are not sought for or found necessary
1 any case, the adjustments shown and de-
scribed can, of course, be omitted.

When the bracket is attached to the box,as
shown, by the two serews, one passing through
a hole in the upright portion of the Dhracket,
and the other through the curved slot in said
portion, the bracket can be adjusted upon the
former screw, as a pivot, so that the fulernm
spring or springs attached to the bracket can
be swung and adjusted in a plane parallel to

- the back of the box, so asto be in or as near

as desired to a true vertieal plane. |
Instead of the leaf spring or springs, as al-
ready described, for supporting the tube or
bar holding clamp, the spring-fulerum may
obviously consist of a torsion-spring adapted
to resist with yielding forece the tilting of the
tube or bar.
spring or a spring-wirve supported and held
at or near each end in an arm or standard at-
tached to a bracketlike that deseribed herein-
before. These arms orstandards are attached
to the bracket at the inner and outer ends of
the horizontal part thereof, and extend per-
pendicularly to this arm, cither above or be-
low it. The ends of the torsion-spring are at-
tached to these arms at or near their ends, so
that said spring will be horizontal. Tixed to
the middle portion of the spring is thie tubeor
bar holding clamyp. Icontemplate, where it ig
found desirable, providing the standard-arms
with means for receiving and holding the ends
of the spring, which shall be capable of being
turned in or on said arms on a horizontal axis,
so that the torsion of the spring can be ad-

justed as desired in adjusting the thermome-

tertoindicate thedegrees of temyperature prop-
cerly on the scale.

A8 a means for regulating the tension of the
spring, a screw is to be tapped through one of
the arms and to bear against the inside of the
other; or it can be tapped through one arm,
and attached at its end to the other by means
of a connection which will allow said end to
turnin thearm, buthavenolongitudinal move-

ment thérein, By this serew the arms can be

| sprung farther apart or brought nearer to-

This may either be anarrow leaf-
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gether, toadjustthe tension of the spring to suit |
| provided at one end with means for receiving

Lmy pal flculartube or bar, sothat theindexend
of said tube or bar will unhtly indicate the tem-
perature on the scale. With this form of ad-

5 justment the change in length of the torsion-
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spring under the influence of change in tem-
perature 18 compensated for, and the tension
of sard spring 1s maintained substantially the
same. ‘hen under the influence of an in-
crease of temperature, the spring becomes
longer, so that its tension would be less if the
standard-arms remained fixed the same dis-
tanceapartasbefore. Thescrew alsoislength-
ened, and forces the ends of the arms farther
apart. By this means the tension upon the
spring will obviously be kept at all tempera-
tures substantially at the point to which 1t was
adjusted by the turning of the screw.

Where great accuracy 1s desired, the screw
can easily be made of such material and length
as to exactly counteract or compensate for the
expansion or contraction of the torsion-spring,
caused by changes in temperature.

The spring can be made in one piece e\tend
ing from one standard-arm to the other, and
the clamp supported upon or from 1t; or it can
he made in two parts, each of which 15 at-
tached at one end to a standard, and at the
other to the clamp.

Having thus fully set forth the nature of my
mventlon what 1 claim 18—

1. In a balanced thermometer, the holder
adapted to receive and hold & thelmometel
tube or bar, and sapported apon a spring-iul-

cerum suitably supported from the thermome-

ter box or casing, substantially as and for the
purpose set torth.

2. In combination with the c¢lamp or holder
.Luhpted to receive and hold a thermometer
tube or bar, aflat spring-fulerum suitably sup-
ported at one end from the thermometer box
or casing, and at the other fastened to the
clamp, substantially as and for the purpose
set forth. |

3. In combination with the thermometer-
tube, the spring-fulerum supporting it and
tendmﬂ to keep 1t normally horizountal, and a
%lllt%b]}r¥ﬁ1‘1(1111t8{1 scale for measuung the
deviation of the tube from its normal posi-
tion, subqt"mtnll y as and for the purpose set
fortu

4. In combination with a thermometer-tube
supported by and rocking on a spring - ful-
crum tending to resist 511(3]1 rocking, a scale
suitably phced and graduated to indicate the
different points at w hich the end of the tube
will come to rest as such tube 1s caused to
rock against the stress of 1ts spring-fulerum
by the expansion and contraction of the con-
tents of the tube under the influence of differ-
ent degrees of temperature, substantially as
shown and described.

h. In combination with the thermometer-

tube, the spring-fulerum therefor supported
1n a suitable bracket, substantially as and for

the purpose described.

ing

[

6. In combination with the spring-fulerum

and holding a thermometer tube or bar, and
supported at or near the other in a suitable
bracket, means for adjusting the stress of said
spring-fulcrum against bending, substantially
as and for the purpose described.

7. In combination with the spring-fuleruin
for a balanced thermometer, the bracket sup-
porting the fulerum, the supporting -screw
passing through the vertical portion of the
bracket and attaching it to the thermometer-
inelosing box, and means for adjusting the
bracket upon this screw as a pivot, substan-
tially as shown and described.

S. In ecombination with the spring-tulerum
for the thermwometer tube or bar, the bracket
to which the fulerum 1s fastened, the screw
passing through the upright portion of the
bracket and serving to attach it to the ther-
moieter-inclosing box, the curved slot in this
upright portion,andtheserew passing through
this slot and into the supportfor the br H,CL{I

substantially as and for the pur pose set forth.

9. In combination with the spring-fulcrum
for a balanced thermometer, antomatic means
for compensating for the expansion and con-
traction of such fulerum under the influence
of heat and cold, whereby the length of the
eifective portionof the spring or springs form-
ing the fulecrum, and consequently the stress
of such spring or springs, against the tilting
of the thermometer tube or bar will be main-
tained substantially unchanged by.any change
1 temperature, Sub%tﬂntmlly as shown and
described.

10. In combination Wlth the Sprmﬂ -fulerum
for a balanced thermometer, means for adjust-
1ng the stress of such fulerum against the tilt-
ing of the thermometer tube or bar, and for
automatically compensating for changesin the
length of the spring or springs forming such
fulerum under the influence of changes 111 tem-
perature, whereby the stress of the spring-ful-
crum will be maintained constantly at sub-
stantially the point to which 1t 18 adjusted,
substantially as and for the purpose set forth.

11. In a balanced thermometer, the sup-
porting-bracket, the flat springs fastened to
and extending from the horizontal arm of the
bracket, and attached at their other endsto a
clamp or holder for the thermometer-tube, in
combination with the screw working through
the borizontal arm of the bracket, and carry-
on 1fs end a follower guided on suitable
guide-pins and embracing the springs in slots
1}]‘0‘{'1(16(1 therefor, sub%mntmlly as and 101' the
purpose set forth. |

In testimony that I claim the foregoing 1
have hereunto set my hand this 4th day of Oc-
tober, A. D. 1883. -

PHILIP G.

RUSSELL.

Witnesses:
Hixry C. HAZARD,
JAs. B, HUTcmINsoN,
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