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To all whom it may concern: |
Beit known that I, JAMES JosErPH HICKS,

a subject of the Queen of Great Britain, resid-

Ing at § Hatton Garden, in the county of
5 Middlesex, England, meteorolomcal instru-
mend manufaeturer have invented certain
new and useful Improv,ements in the Manu-
facture of Thermometers, of which the fol-
lowing is a specification.

It 1s
and experts that thermometer-tubes for some
time after the manufacture and filling thereof
are subject to a constant gradual shrinkage,
which in time becomes so considerable that if

IO

15 the thermometer were divided and figured

1mmediately after the manufacture and filling
of the tube 1t would soon show a considerable
inaccuracy, which in some cases amounts to a
rise of one degree and even more above the
correct indication within a period of twelve
months.
tice of manufacturers,inorder to produce ther-
mometers which shall vary but little after
their manufacture, to store the thermometer-
25 tubes for months and even for years before
pointing, dividing, and figuring them. This
involves in some cases a considerable amount
of capital lying idle in the shape of thermome-
ter-tubes, which, combined with the breakages
which sometimes oceur, increases the cost of
production.

Now, according 0 my Invention I avecid
these difficulties and manutaecture thermome-
ters in a comparatively short time which are
more permanent and less liable to change or
errors in their indications for given tempera-
tures than thermometers made of tubes which
have been stored for several years before be-
ing divided and figured.

In carrying my invention into effect I take
a length of tubing, blow a bulb onto one end
thereof, supply it with mercury or other fluid,
and close it in a similar manner to that ordi-
narily adopted in the manufacture of ther-
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largement, prolonmtlon or chamber at the

upper end of the tube sufficiently large for the
purpose hereinafter described. Ithen submit
such thermometer-tubes to a prolonged an-
50 nealing process, which Icarry outinsomewhat |

well known among manufacturers

1t has consequently been the prac-

mometer-tubes, taking care to leave an en- |

| the following manner: Isubmit the thermomeQ '-"

ter-tubes for a period, preferably, of aboutsix-
teen days to a temperature above the highest
point to which theyare required to indicate—
say from fifty to one hundred and fifty degrees sz
above such highest point. The temperature,

as also the perlod during which the thermome-
ter-tubes are Submltted to such temperature,
may be varied. I, however, ‘prefer to adopt
those above stated but 1n all cases inorderto
obtain the best results the annealing tempera-
ture must be above the point to “which the
thermometer when completed 1S reqmled to
indicate. |

In order to insure the thermometer tubes .
being submitted to as constant and unvarying
a temperature in the annealing-chamber as
18 possible, I prefer to immerse them in some |
liquid which is maintained at the required
temperature for the required time, - being
gradually raised to such temperature and
ecradually cooled before removing the ther-
mometer-tubes therefrom. For this purpose
I have found linseed-oil or mercury to answer
well, as they do not injure the glass, while if 75
Water were employed the glass would be ren-
dered rough, and would consequently require
to be polished after removal from the anneal-
ing-chamber. The thermometer-tubes may,
however, be immersed in other liquids or
media during the annealing process, or they
may be placed in a close chamber without any
such liquid or media, provided care 1s taken
to prevent the ingress of cold air to vary the
temperature.

During the annealmg Operatlon the mer-
cury rises in the tube to the enlargement,
prolongation, or chamber at the upper end
thereof, and such enlargment, prolongation, or |
chamber must be of such cubical contents as go -
to give more than sufficient space for the ex-
pansion of the mercury or other fluid there-
into without risk of injury to the thermome-
ter-tube.

After the thermometer - tubes have bkeen
treated in the manner above described they
are pointed, divided, and figured in the ordi-
nary way. If deSIred the enlargement pro-
longation, or chamber at the upper end of the
bore may be scaled off, or it may be allowed 1co

50
65

70.

30

35

95




Q o - | 318,985

to remain, as it will be of no detriment, ex-
cept 1n-cases where-it is required to produce
thermometers of the shortest possible length.
The following are the results of some of my

5 experiments: I have found that by submit-
ting a number of thermometer-tubes (which
- when completed were reéquired to indicate up
to 120° Fahrenheit) to an annealing process

in a bath of water at a temperature of 212°

_ ro-Fahrenheit for sixteen days, and then allow-
ing them gradually to cool, a rise of from 1.1°
to 1.8° has been produced in the indications
of such tubes.
ting a number of thermometer-tubes (which

15 when completed were required to indicate up

to 212° Fahrenheit) to an annealing process in

-a bath of linseed-oil or mercury at a tempera
ture of 300° Fahrenheit. for sixteen days, and
‘then allowed gradually to cool, a rise of from
20 2.6° to 3° has been produced in the indica-
~tions of such tubes. I have also found that
when submitting a number of thermometer-
tubes (which when completed were required

- toindicate up to 220° Fahrenheit) to an an-
2~ nealing processin a bath of linseed-oil or mer-
cury at a temperature of 300° Fahrenheit, and
then allowed gradually to cool, a rise -in the
‘1ndications of suech tubes has been caused dur-
ing the first week of from 1.5° to 2.4°; during
30 the second week a rise of three to six tenths
- duringthe third week arise of from two- tenths
to four- tenths; during the fourth week a rise of
from zeroto three-tfe*nt.hs, and during the fifth
week -a rise of from zero to two-tenths, thus

35 showing that the greatest effect is produced
during the first week of the annealing process.

1Lt willthus beseen that by my process I canse
much more contraction (nearly double) of ther-
mometer-tubes in sixteen days than the maxi-

Jo mum-contraction known of thermometer-tubes
which have not been submitted to my process,
but which have been ‘simply stored for a pe-
riod of one year or more before pointing, di-
viding, and figuring the same, while in asingle

I have found that by submit-.

weel I produce as much asor somewhat more 45 =~

contraction by my process than the maximum
known of simply stored thermometer-tubes.

By these means I produce thermometers which T

are practically or nearly invariable after their

completion—that is to say, the column of 50

which will always stand at the same heights
for given temperatures provided the ther-
mometers are not submitted to higher tem-
peratures than thosetowhichtheyare 1ntended

to indicate. 55 E ':i?'i;'

Having now particularly deseribed and as-
cer tained the nature of my said invention and
in what manner the same is to be performed,

I declare that what I claim is— |

1. Themodeof treating thermometer- tubes 6o

which consists in annealing the tubes 1nter

mediate of thefillingand marking operations,

substantially as set forth. |
2. The process of annealing thermometer-

tubes after they have been supphed with mer- 65 .

cury or otherliquidandsealed or closed, which
consists insubmitting thein for a considerable
time to a temperature above the highest point
to which they are required to mdlcate and

then pointing, dividing, and figuring, subst‘m 70

tially as set forth.

- 3. The processof manufacturing thermome-
ter-tubes, which consists in taking alength of
tubing, formmg an enlargement, pr olongatlon

or chamber at the upper end, supplying the 75' ' .  

tube with mercury or other ]1qu1d and seal-
Ing or closing if, submitting the tube for acon-
81derable time to a temperature above the
highest point to which it is required to indi-

cate, and afterward pointing, dividing, and 80_.-_': ; .' R

figuring it, substfmtnlly as set forth. |
JAS. J. HICKS.

Witnesses:
C. M. WHITE,
23 sztkmnpton Buildings, London.
JOHN D. VENN,
9 Gi"acechm'ch Street, London.
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