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YUNITED STATES PATENT OFFICE.

STUAR_T W.. CRAMER, OF CHARLOTTE, NORTH CAROLINA.
. HYGROMETER FOR REGULATING HUMIDIFYING AND HEATING SYSTEMS,

No. 856,944,

To all whom it may concern:. -
Be it known that I, STuArT W. CRAMER, a

-citizen. of the United States, residing at

Charlotte, in the county of Mecklenburg and
State of North Carolina, have invented cer-
tain new and useful Improvements in Hy-
?‘ometers for Regulating Humidifying and

Jeating Systems; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as will enable
others skilled in the art to which it appertains
to make and use the same.

My invention relates to instruments for |

regulating and indicating the degree of mois-
ture in the atmosphere and the temperature

.of the atmosphere automatically in a factory

- or other building and in separate compart-

20

.-25

‘30

35

. 40
~ mometers respectively.

ments thereof. - . ,

The invention consists of certain improve-
ments in construction on the device shown in
my Patent #811,383, bearing date of January
30th, 1906, which will be fully disclosed in
the following specification and claims.

In the accompanying drawings, which 1
form part of this specification:—Z¥igure 1
represents a front elevation of an apparatus
embodying my invention. Fig. 2 represents
a like view of a modification of the same.
Fig. 3 a diagrammatic view of the electrical
conductors shown in Fig. 1. Fig. 4 a like
view of the electrical conductors shown in
Fig. 2. Fig. 5 a front elevation of another
modification of the apparatus, and Fig. 6 a.
diagrammatic view of the electrical conduc-
tors shown in Fig. 5. '

Reference being had to the drawings and
the designating characters thereon, the nu-.
meral 1 indicates a dry-bulb thermometer, 2
a wet-bulb thermometer, 3 and 4 indicate the
columns of mercury contained in said ther-

5 and 6 Indicate wires connected with the

* tubes of the thermometers; extending either

through the tubes, or at least through that
part of the tubes which is required for indi-
cating putposes. As shown in the drawings
the wires 5 and 6 extend through the tubes,
emerging from them at the points 8, 10,9 and
11 respectively. : S

M. § P and Q represent terminals at-
tached to the board or support 12, on which
the thermometers are also mounted. ‘

The manner in which the thermometers are

" connected together, is by what is well known:

55

in the electrical industry as the Wheatstone

Specification of Letters Patent. _
Application filed March 9, 1808. Serizl No, 305,138,

“bridge,” it will suffice for the purpose of

Patented June 11,1007,

this description therefore, to simply state
that a Wheatstone “bridge” is a device used
for the measurement of resistances, so called
because the “balance” between the resist-
ances to be measured is indicated by the-ab-
sence of a current in a certain wire forming
the “bridge” or connection between two
points of the apparatus.
disgrammatically how the principle of the

6o .

Fig. 3 illustrates -

65

Wheatstone “bridge’ is applied to my in- -

vention.

Referring specifically to Figs. 1, 2 and 3,

it will be seen that the resistance of the dry-
bulb thermometer 1 corresponds to the arm

70

D of the “bridge,” and the resistance of the -

wet-bulb thermometer 2 corresponds to the
arm B of the ‘“bridge;” the wires through
the thermometers are connected in series to
two fixed resistances A and C forming the
other “arms” of the “bridge.” The source
of electrical energy 13 is connected to the cir-
cuit at the two points P and Q. The elee-
tric indicator I, (in this case a relay adapted
to make and break an electric circuit) is con-
nected across the circuit at the two points
M and N. It is thus seen that if the ratio of
resistance C, to the resistance D be equal to
the ratio between the resistance A and thé
resistance B, then there will be no current
through the indicator between Mand N. In
the construction of the instrument such a
ratio is provided for, so that when the elec-

5
30

85

trical “Salance” is maintained there is no

current through the indicator or relay. When
the rise or fall of the column of mercury in
either the wet or dry-bulb thermometer takes

lace however, the ‘“balance’ in the “ bridge”
is disturbed and a current flows through the
indicator or relay causing it to make and

90

95

break an electric circuit, as the case may be. .

In the diagram shown in Figs. 3 and 4, I

have chosen to jllustrate the resistance of the -

thermometers by heavy straight lines, and . ,
100-

to illustrate the changes in those resistances
by arrow points, this being the customar{
way for indicating variable resistances,

have shown these thermometer resistsnces- .

by heavy straight lines to indicate at a glance
the difference between them and the fixed
resistancas of wire that are indicated in the
usual conventional manner in the circuit in
the same diagram. So far it will be observed
that any fixed change in the resistance of one
thermometer would require a corrésponding
and equal change in the resistance of the other
thermometer. -In other words, this would cor-
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respond to a fixed depression of the wet-bulb
thermometer. Wherees, as a matter of fact
the fixed depression of the wet-bualb ther-
mometer is not all that is desired, a variable
depression of said thermometer must be pro-
vided for. This is accomplished by intro-

.ducing a shunt d, around one of the thermom-

eters so that the total resistance in D, varies
according to any predetermined scale and
consists of the total resistance of the shunt d,
and the variable resistance of the thermome-
ter due to atmospheric changes. This shunt
d,isshownin Figs. 2,4,5and 6. It will thus
be seen that auny predetermined scale of de-

ression of the wet-bulb thermometer can
Ee provided for in the constructior of the
instrument. »

Fig. 5 shows a modified form of the appara-
tus, using a straight tube of the usual form
for the dry-bulb thermometer, and for the
wet-bulb thermometer a bent tube of the
form known to the trade as a “Sixe”’ ther-
mometer. Fig. 6, shows a diagrammatic
illustration of this modified form. It will
be observed that one of the fixed resistances
A is cut out and that the resistance of the
wet-bulb thermometer is divided, a part of it
being substituted for the fixed resistance A
shown in Figs. 3 and 4. The object of :his
construction ic to magnify the sensitiveness
of the apparatus by doubling the variation

of resistance for each degree changed in tem-

perature. . -

It is obvious that there are many minor
modifications of the Wheatstone ‘“bridge”
or “balance” method of connecting ther-
mometers by which these results may be ac-
complished. I do not, therefore limit myself
to any particular method of connections, as
my invention relates broadly to actuating
indicating means by the disturbances of s
prearranged scale of balanced resistances of
the thermometers,

It is well known that there are other t
of means for indicating temperature and
humidity than the glass tube type of ther-
mometer, and it is obvious that such other
types may be connected Ig) to indicate ac-
cording to a predetermined scale variations
in the humidity by the disturbance of the
electrical balance of Wheatstone bridge con-
nections. I do not, therefore, limit myself
to any particular type.of thermometer, but,
as stated above, that my intention intludes
any type of means for indicating tempera-
ture and humidity by the disturbance of an
electrical balance arranged according to a
predetermiried scale. - ) A
-- Having thus fully deseribed my invention,
what Iclaimis .- LD e
1. The combination with a source of elec-
trical energy, of means for indicating temper-
ature and means for indicating hamidity,
each of the means being adapted to complete
an electric circuit, electrical conductors con-

.source of ‘electrical ene

nectmg said source of electrical energy with
each of said means, and mears for in icating
8 predetermined relationship between said in-
dicating means by electrically balancing the
resistances of said indicating means.

2. The combination with a source of elec-
trical energy, of a dry-bulb thermometer and
& wet-bulb thermometer, each of said ther-
mometers being adapted to complete au elec-
tric circuit, electrical conductors connecting
éach of said thermometers in circuit with re.
sistance to form the arms of an electric
bridge, electrical conductors connecting said
source of electrical energy to the arms of said
electric bridge, and means forindicating rela-
tive changes in the temperatures ssshown by
the two thermometers, said means consisting
of an electric indicator suitably connected be-
tween said arms of said electric bridge.

. 3. The combination with a source of elec-

tricalenergy, of means for indicating tempera--

ture and means for indicatin humidity, each
of said means bein adaptec%
electric circuit, a fixed resistance, an elec-
tric indicator, and electricsl conductors con-
necting up the said indicating means with
said source of electrical energy and said re-
sistance and said electric indicator, said con-
nections including a Wheatstone * bridge,” in
which the electric indicator consists of 5 relay
adapted to make and break an electric cir-
cuit. .

4. A hygrometer comprising .4 dry bulb

ri-J
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to complete an .

go

o5’

thermometer and a wet bulb thermometer
100

electrically connected; in combination with &
source of electrical energy, and meansfor indi-
cating differences in resistances of said ther-
mometers according to a predetermined scale.

5. The combination with a source of elec-
trical energy, of two thermometers, one for
indicating temperature and the other for in-

10§

dicating humidity, each of said thermometers -
being adapted to complete an electric circuit, -

separate electrical conductors connecti
sald source of electrical ene with each o
said thermometers and each thermometer
with the other, one of.said conductors con-
taining an electro-magnetic device.

6. The combination with a source of elec-
trical energy, of a dry-bulb thermometer and
& wet-bulb thermometer, eachi of said ther-
mometers being adapted to complete an elec-
tric circuit, separate electrical conductorscon-
necting said source of electrical energy with
each of said thermometers and each ther-
mometer with t;xe other, crueof tl(.\ie conductors
containing an electro-magnetic device.

7%ombination vtxg;,,h a source of elec-
trical energy, of means for indicating temper-
ature, and means for indicating humidity, va-
riations in the indications of each of the

I10
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means being adapted to disturb an electrical .

balance, electrical ccnductors connecting said
1 with each of ‘the
said means, and means for indicating a pre-

130
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- ating the electro-magnetic device, adapted to |

856,044 ' s

" determined relaﬁonshfp between said indi-

cating means by said disturbance of the elec-
trical balance. :

8. A source of electrical energy, two ther-
mometers, each of said thermometers being
adapted to complete an electric circuit, an
electro-magnetic device which in its normal
};usition indicates & predetermined scale of

umidity at different temperatures, electrical
conductors connecting said source of elec-
trical energy, said thermometers and said
electro-magnetic device; and meas for actu-

be operated by disturbances in the electrical

charteristics of the thermometers produced
by changes in temperature and causing said
electro-magnetic device to indicate any de-
parture from said predetermined scale of hu-
midity. '

15

. In testimony whereof I affix my éignatu‘re_, 20

in presence of two witnesses. _
"STUART W. CRAMER.

Witnesses: :
J. H. Ma¥Es,
A. BoozEegr.




