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To all whom it may concern: o
Be it known that we, Howarp E. Cape and
Wiiam F. CocHRANE, citizens of the

United States, and residing, respectively, in

Pencoyd, in the county of Montgomery, and
in Philadelphia, in the county of Philadel-

‘phia, and both in the State of Pennsylvania,

have jointly invented certaln new and useful

JImprovements in Electrical Operating and
Indicating Means, of which the following 1s

a specification. o
Our invention relates to the application

and use of the electrical properties of the
- metal selenium under varying light intensi-
15-

ties, said metal having the peculiar char-

‘acteristic of varying its ohmic resistance

under varying light intensities and of apply-
ing this characteristic to the improvements
heretofore mentioned. _ .

Primarily our invention contemplates
novel and practical means for directly indi-
cating the density of vapor or smoke pass-

_ing through a stack or flue. That 1s to say, 1t

is proposed to utilize the properties of the
selenium cell to vary the electrical resistance

in circuits having included therein an indi-
“cator located preferably remotely from the

stack, so that as the smoke or vapor passing

_ therethrough varies light rays directed upon
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‘the cell, the resistance of the cell will be in-
~ creased or diminished, and thereby control -
the hand of the indicator to give a signal

- indicating the character of the gas passing
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through the flue. This is of much practical
importance in maintaining proper firing
conditions, as is well known, since by the
density of smoke, it may be readily deter-
mined - whether or not the fuel 1s being

properly consumed and the maximum heat-

ing efficiency obtained therefrom.
- With these objects in view our invention
consists in certain novel features of con-

struction . and arrangements of parts as will

hereinafter more fully be described and
pointed out in the claims; reference being
had to the accompanying drawings forming
part thereof, and in which similar numerals

of reference refer to similar parts through-

out the several views. |

Figure 1 designates a smoke stack and of
Whicguit is desired to directly indicate at all
times the character or density of the smoke,
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and fitted with our improved smoke density_

transmitting means; Fig. 2 designates the
section on A B Fig. 1 and showing more
clearly the source of light reflected on the
selentum cell; and Fig. 3 designates dia-
grammatically the electrical wiring means
for the operation of the smoke indicating
means. |

Referring to Fig. 1, the numeral 1 desig-
nates the stack and to which is rigidly se-

~cured boxes 2 and 4 arranged diametrically

opposite to each other. Rigidly secured to
box 2 18 a switch and receptacle 9, said re-
ceptacle having inserted in it an incandes-
cent lamp 8. 10 designates a mirror rigidly
secured to a support 11, and said support 11
1s rigidly secured to box 2. 6 designates an
aperture 1n stack 1. 12 designates apertures

'1n box 2, whose function will be hereinafter

more fully described. Rigidly secured to
box 4 are insulating holders 14, which hold
In containment a selenium cell 13. 15 desig-
nates terminals in the selenium cell 13. 7
designates an aperture in the stack 1, and 16
designates apertures in the box 4, and whose
functions will hereinafter be more fully
described. . |

Referring to the wiring diagram, Fig. 3,
18 designates the source of electric current
supply. 9 designates the switch and recep-
tacle. 8 designates the incandescent lamp.
13 designates the selenium cell, and 21 desig-
nates the switch inserted in a circuit to an
indicator 17, and ‘which is of the nature of
a millilammeter, as understood by those
familiar with the electrical arts. Said indi-
cator 17 has its scale so subdivided as to

‘carry legends representative of the character

of the smoke:—For instance, the letter H is
designatory of heavy smoke, the letter M,
medium smoke, the letter I, light smoke,
and the letter N, no smoke.

It will be evident to those- skilled 1n elec-.

trical arts, that the pointer of the indicator
17 will take up a position on the scale of
indicator dependent on the amount of cur-
rent flowing through the indicator 17.
- Numerals 19 and 20 designate terminals
of the indicator 17. |

It 1s obvious that 1f switch 21 1s closed on
the positive side of the source of electric cur-
rent supply 18, that a current of electricity

%

60

65

70

80

80

90

05

100



e )
-

will flow through the indicator 17, as fol-
lows:—positive line, switch 21, lead 22, ter-
minal 20, indicator 17 terminal 19, lead 23,

' selemum cell 13, lead 24, to the negatlve

side of the line. Tt is also obvious that if the
switch and receptacle 9 1s closed that a cur-
rent of electricity will flow as follows :—posi-

" tive line, lead 26, incandescent lamp 8, switch
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and receptacle 9 lead 25 to the nega,tlve side
of the line.

As previously stated, the peculiar char-
acteristic of the metal selenium is its change
in ohmic resistance due to changes 1n hght
mtens1ty

Again referring to Fig, 2, it will be evi-

dent that light from the mcandescent lamp

8 will be thrown on the mirror 10, and said
mirror 10 will reflect the light through the
aperture 6 diametrically through the stack 1,

aperture 7, and on to the selenium cell 13
Tt will also be evident that as the smoke in-
creases or diminshes in its density that the in-
tensity of the light refiected from the mirror
10 will consequently decrease and Increase
in 1it, intensity. It will also be evident to

those skilled 1n the arts that the ohmic re-

sistance of the selenium cell 13 will decrease
and increase accordingly., It will also be
evident that the pointer of the indicator 17
will change its position on the indicator
scale upon varying smoke densities and that
by suitable calibration and designatory sym-
bols, will indicate at all times the character
of the density of the smoke and thereby ac-
complish the heretofore mentioned object of
our said invention.

It will be evident that the draft of the
smoke stack will draw additional air up
through the apertures 12 and 16 previously
mentioned and that this air will be drawn
by the draft of the stack through the respec-
tive apertures 6 and 7. By drawing the air
through the apertures 6 and 7 1t will fur-
ther be evident that soot will be prevented
from lodging in the boxes 2 and 4 and inter-
fering with the operation of the system.

It is obvious that other means than sele-
nium can be used to accomplish the objects
of our said inventlon, providing such means
has the chara,cterlstlc of varying its resist-
ance upon changes in light intensities.

We do not wish to limit ourselves to the

exact construction and arrangement of parts

as shown, as 1t is obvious that slight depar-
ture and changes can be made without de-

parting from the spirit and intent of our

said 1nvention.
What we claim as new and desire to secure

~ by Letters Patent is:—
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1 An apparatus for indicating the den-
sity of smoke including an electric indicator
device showing a plurality of indications
proportionate to the different density of

‘the smoke, a stack having oppositely located
I Hreglstermg openings, a source of light adja-
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cent one of said opemngs a device sensitive
to varying light rays projected from said
source of light, and electrical connections;
including a source of electrical energy, be-
tween said indicator, cell and source of light.

- 2. An apparatus for indicating the den-
sity of smoke including an electric indicator-

device showing a plurality of indications

proportionate to the different density of the

smoke, a stack having oppositely . located
registering openings, a light projecting de-
vice located adjacent one of said openings,
a selentum cell located adjacent the other of
sald openings, and adapted to receive light
rays from said light projecting device, and

-electrical connections, mcluding a source ot

electrical energy, - between said indicator,
cell and source of light.

3.. An apparatus for indicating the den-
sity of smoke including an electric indicator
device showing a plurellty of indications
proportionate to the different density of the
smoke, ‘a stack having oppositely located
registering openings, a lamp housing adja-
cent one of said openings and a cell heusmg
located diametrically opposite said lamp
housing and over the other opening, a source
of light 1n said lamp housing, a ‘selenium
cell 1n said cell housing, and electrical con-
nections, including a source of electrical en-

ergy, between sa,ld indicator, cell and source

of light.
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4, An appa,mtus for indicating the den-

sity of smoke including an electric indicator
device showing a plurality of 1indications

proportionate to the different density of the

smoke, a stack having oppositely located
registering openings, a lamp housing adja-

cent one of said openings, and a cell housing

located diametrically opposite said lamp
housing and over the other opening, each of
said housings having opemngs in thelr bot-
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tom wall to provide a draft therein and .

thereby prevent smoke entering the same, a
source of light in said lamp housing, a re-

flector for projecting light from said lamp

through the openings in the stack, a selenium
cell adapted to receive light rays projected
from said reflector, and electrical connec-
tions, 1ncluding a source of electrical en-

ergy, between smd indicator, cell, and lamp.
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5. An apparatus for mdma,tmg the den-

sity of smoke including an electric indicator

device showing a plurality of indications
proportionate to the different density of the 120

smoke, a stack having oppositely located

. reﬂ'lsterlng openings, a boxing located at

one of said openings, a lamp in said boxing,
a reflector for projecting light rays from
said lamp across the stack to the opposite
opening, another boxing located opposite
sald first boxing and adjacent one of said
openings, a selenium cell in said second box-
mg and located before the opening 1in the
stack to receive light rays projected from
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the reflector, and electrical connections 1n-
cluding a source of electrical energy, be-
tween said indicator, cell, and lamp.

¢. An apparatus for indicating the den-
sity of smoke including an electric indicator
device~ showing a plurality of indications
proportionate to the different density of the
smoke, a stack having oppositely located
registering openings, a selenium cell located
adjacent one of said openings, and a light
projecting device located adjacent the other
of said openings and including an electric
lamp, an electric connection between one
terminal of the cell and one terminal of
the indicator, a source of electrical energy,
an electric connection between the .other
terminal of said cell and said source of
energy, an electrical connection between one
terminal of the Jamp of the light projecting
device and said source of energy, an electri-
cal connection between the other terminal of
said lamp and the connection between said

‘source of energy and one terminal of the

cell and including an electric switch, and
an electrical connection between sald source

of electric energy and the other terminal of
the indicator and also including a switch.
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7. An apparatus for indicating the den-

sity of smoke, including a stack having
openings, a source of light adjacent one of

said openings, a device sensitive to varying
light rays projected from said source of
light, a variable indicator controlled through
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the light effects on said device, and electrical

connections including a source of electrical

energy between said indicator, sald device

sensitive to varying light rays, and the
source of light. -

In testimony whereof we have signed our
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names to this specification in the presence of 40

two subscribing witnesses.

HOWARD E. CADE. |
WILLIAM F. COCHRANE.
Witnesses: | |
JaMes F. SMYTH,
Wirriam B. RoBiNs.
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