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""M}r 1*11!61113101'1 i'*'fe'lates' to hnprovemems in.
.,h_a.mlw and combhstm*z 11'1dmatﬁrn,.and the ob-

'Ject of my 1mpr0vemeat is to furnish a device
of thls character adapted in construction and use
for instant inspection of either a- furnace fire,
or the condition of escaping gases of combustion
in & stack, cperable quickly to effect either func-

lion,; and Whl I device may also be used for iige

:,'1:0 -

or -analogical purposes of any kind as desn*ed
This. abJeL,t I have acconmplished by the means

- which are hereinafter descmbed and claimed,
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spection windows.

and which are illustrated in the amampammng _.

dmwrw, in which Fig. 1-is a front elwatmn 01
those parts of the mventmn which include the

sight box wi th its reel of 1nstrus3t10ns the junction
. box and raeans for manuaﬂly uhl ving L‘le mcle...aefi_
- reflector element, and the apical and lower in-
dla,grﬂ ramatic side
B elevatw‘u,,al’mmng the above narts. as p.aoperly
20 related to a fumacr mlmw and to a stack ahove 1
- including  the
~them In coperative connections with the fumaceﬁ'
~ and stack, a,nd said figure showing patts in par-.
~tial sectmn or: bmkbn awa.y and o+hﬂ~r parts in
elevation. - - -
'The ﬂumeral 1 denatea a me:mntmg r}a,nei 011-

'-Whose low-..,r part is secured a hoxing 89 with

.”‘-'“'Jﬂ‘ 215

maegsmy members for placmg-

glazed from and whmh contains a movable reel

. of paper containing instructions for use by a fire-.
man or others as to the functions of- the appara~

. tus and manner of operating 1t to discover the

- condition of the combustion in a furnace, or the
condition and movement of the -gases of com.-

- bustion passmg through the fumace stack. The

numeral 2 denotes a hollow cylmdmcal member

‘having front glazing 37 and opening through a
- -ccmmumca,tmg aperture

- sight-box 17 triangular in vertical section hav-
ing a sloping rear wall umn thh is plaﬂﬂd &,
mirrer. 18 of like slope.

-In the plate 1 into g

The numera,l 14 denotes a8 unctmn bax a,bove

"m"ﬂd communmatmg with the triangular box 17
~ below by means of a tubular member 16. ~The
- box 14 contains a mirror 13 mounted along its
45

- with end bearing ‘holes in the boyx 14 and with- __
- On the

upper margin on a rock-shaft 12 (see Fig. 1)

out this box h&mng an end crank 11,
rear face of the panel 1 is fixed a bearing mem-

o ber 4 seating a cross part of a bell-crank lever

- having the end arms 6 and 7, the arm 7 having
~an outturned termination pivotally connected

with the lower end of g conhecting-rod 9 whose

. “upper end is pivotally connected with the termi-

nation of said crank 11 at 10. The outer end of
‘ the arm 6 is plvotally connected W1th the rear'

3 in the 1)&"1 IR

jits
24
glay

ing

(Cl 83«-—14)

end 0"‘ a LJJ'!«-; od 8 having a‘t t few;.ram-ema
S ing an aperture
13 shown i full
e junction-hox
The dmuedhg_e: show the elevated position

discoidal iza.:_uib," the rod 8 trav
- The mirror
¥:3] dﬂpmﬂamg vertically in

[-..!L

lines
14,
of caid mirror as moved to close the Junctlon-

t"'l
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bo-,h by manual operation of the operatir 12 mem-

per 8 and f‘we int: mlml"e*w dwiﬂeﬁ to toe cfaﬂk 11
aﬁ' describmd - |
i-have shown at 15 g Lortmn of a furnace cas-
ing having at 15’ an aphn ng i commiinication
with the rear wall of the Jjunction~box i4 Dy

meaﬁs Of 2 hmt 'oriz »Jllbwl vune 22, and a glazed

window-pane 36 mae'r“rup S t e communication
of the tube 22 with the box 14, and prevents eniry
04. gasas or smoka ¢of COn 1‘“11&1:10?1 into ithe box 14.

Ti‘e junction-box 14 has an upright short tu-
b uiar mu....nher 15, This iz spaced below and in

-vemma; ahrremem with a short depen ding tubu-

lar ﬂﬁmem 23 on an aﬂg...ﬁtﬂ‘:mr 24 naving a mir-

?0.;. lined mdimd wail 25 facing the :;taek 28 and

65
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a'iﬁmmar me'ﬂ*hm -"'7 with m redial 2] azing 34
£ 4

ted in an-ap mm & in the s ztacu., the anglu—bc
hg aving a short tui::mla,i mmember 2
ﬁg 35 also facing the member 27. The glaz-

28 with end

24 is 10 prevent gases of comibustion or smoke

80

escaping into the room containing the apparatus

previcusly descmbed The gap between the
members 28 and 27 may be of any mdt‘n accord-—
ing to convemence of installation.

The numeral 29 denotes a2 hollow cylindrical

member, horizontally alined with the members 26

and 27 but positioned on the. opposite side of the

stack 28 from the latter and traversm;&, an alined 90 -

aperture in the stack, and closed at its rear end
by a concave reflector 30 mounted on arn apertured

standard 42. Within the member 29 about mid-

way of its ends is a lamp 31 focally alined with
said reflector, and in advance of the lamp is 1
lens 32 facally alined with the lamp and reflector,

‘the forward end of the member 29 closed by a
glazed sheet 33 just in advance of the lens 32,

the latter peing mounted on a standard or sup-
port 38 apertured to seat on the member 29,

When the rockable mirror 13 is depending ver-

tically, the view of the fire-hox of the furnace 15
iIs cut off, while the members 19 and 24 are

cpen to permit inspection of passing gases of
combustion through the stack 28. A beam of light

from the lamp 31 is refected fwm the reflector
30 centrally through the lens 32, where it is in-

“tensified and passes through the Sb&Cl‘T gases, and
~ the member 27 to span the gap vetween the latter
“and the elbow-coupling 24 to the mirror 25, the

beam descendmg through the gap between the
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elbow 24 and the tubular member 19 (which gap
may be of any desired height), through the junc-
tion-box 14, also the member 16 and sight-box 17,
to be reflected angularly by the mirror 18 hori-
zontally through the sight-cylinder 2 and its
olazing 37 to the eye of the inspector. The in-
spector thus may see the refiection of the gases
of combustion in the stack 28, judge of their
velocity of movement, notice their color or coOl-
tamination in various degrees by smoke, and i1
much smoke is passing, the glazing 37 will be
dark. He may then proceed to manipulate the
firing of the furnace as may be necessary to effect
perfect combustion of the fuel, with suitable vari-
ations of the air draft.

When the rockable mirror 13 1s swung up-
wardly as indicated in the dotted lines, the inspec-
tor may view the furnace fire and likewise judge
of its condition and the state of combustion of the
fuel, and if necessary manipulate further firing
accordingly, for if the firing produces much
smoke, the sight glazing 37 will be dark.

My apparatus, with little or no alteration, may
also serve for other purposes than viewing the

- conditions of the contents of furnace fire-hoxes

and their stacks, for instance, the periscope may
be used to ingpect a water column on boilers which
are set high, or anywhere where a view Inspec-
tion is to be taken of separated things.

My invention also embodies improvements upon
my indicator for furnaces, United States Patent
No. 723,303, granted March 24, 1903.

Tt is to be understood, that as various possible
embodiments might be made of the above inven-
tions, and as various changes might be made in
the embodiment above set forth, that all matter
herein set forth is to be interpreted as illustrative
and not in a limiting sense.

Having described my invention, what I claim
as new, and desire to secure by Letters Patent, is:

1. In apparatus of the character described for
application to a furnace fire-box having a sight-
ing aperture at one side above the fuel content
therein, and to 2 chimney stack above and open-

1,061,943

ing into the fire-box and having in opposite sides
horizontally alined sighting apertures, in com-
bination, a smoke and combustion indicating de-
vice, including a junction-box having a top, bot-

tom and side aperture, a hingedly mounted clo-

sure plate in said box for swingably closing either
said top or side aperture and having a mirror face
on its under side, and elbows above and below

said junction-box containing inclined mirrors, the
upper elbow in alinement with sald stack aper-
tures, the side aperture of the junction-pbox alinead
with the fire-box aperture, and illuminating
means for directing light through the alined stack
gpertures into the upper elbow.

2. In apparatus of the character described for
application to a furnace fire-box having a sight-
ing aperture at one side above the fuel content
therein, and to a chimney stack above and open-
ing into the fire-box and having in opposite sides
horizontally alined sighting apertures, in combi-
nation, a smoke and combustion indicating de-
vice, including a junction-box having a top, bot-
tom and side aperture, a hingedly mounted clo-
sure mirror in said box for swingably closing
either said top or side aperture, elbows above
and below said junction-box positioned in line
therewith and containing mirrors for changing
the direction of light traversing them, the upper
elbow being positioned to receive light traversing
said stack apertures, and to transmit it to the
junction-box, the side aperture of the juncuion-
box being alined with the fire-box aperture 1o re-
ceive light therefrom upon said hinged mirror in
one pogition of the latter, means for swinging and

releasably holding said swinging mirror to close

either the tep or the side aperture of the junction-
box, a means of illumination positioned to project
licht through the stack alined aperures into said
upper elbow and upon its mirror, & reflector adja-

cent said illuminating means to direct light there- -
from through the stack apertures, and a con-

densing lens positioned between sald illuminating

means and the adjacent stack aperture.
ATLBERT E. POWELL.
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