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Our invention relates to Smoke indicators 

and_reeorders and more particularly to the 
mechanical details of construction of such 
devices. J ? 

* An object ofourinventionisto provide a 
relatively simple and highly eficient me 
chanical structure for a smoke-indicating or 
recording device. - 
Another object of ourinventionisto pro 

* vide an assembled structure of this kind, 
the parts of whigh shall be so aligned rela 
tively to eagh other that the initial align 
ment thereof will be maintained throughout 
the use of the device.? 
Another object of ourinvention is to pro 

vide a structure of this kind that shall.be 
easily adapted to be mounted in operative 
relation to,and supported by,a conduit 
traversed bysmoke 
Another object of_ourinventionis to pro 

vide meansin a Smokeindicator or recorder 
that shall prevent the accumulation of dust 
or soot in or on the enclosed parts of the 
apparatUS. 

* ?Anotherobject of ourinventionisto pro 
vide a structure that shall be weatherproof 
and that shall embody means for cooling 
parts thereof byincoming air. - 
In practicing our invention,we provide 

"two spaced boxes,one of these enclosing or 
surroünding a light unit Casing,the other 
box enclosing a light-sensitive cell,tubular 
members secured to the respective boxes and 
Casings and locatedin-coaxially aligned po 

*sitions Askeleton metalframeis rigiály 
Secured to the adjacent opposing ends of 
the tubular members to maintain them in 
the initial coaxial alignment. Means is 

40 provided for securely_clamping the light 
? Source Casing against the end of one of the 

tubular members to permit of maintaining 
the initial alignment,irrespective of small 
movements of the smoke conduitsupporting 
the assembled structure. 

Referring to the drawings, 
Figure 1 is a view,mainlyin side eleva 

tion,but partialyinsection,of anassembly 
embodying our invention; 
Fig 2is a view,partialyin vertical sec 
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tion.and partialyinsideelevation,of a part 
of_the device embodying ourinvehtion. 
Fig.3is a view ofa ?eleo? metal frame 

and the ends oftwo tubularmembers shown 
in_their proper operative positions. 
Fig.4 is.a view,.in horizontal section, 

through a light-sensitive unit; , 
*ig.5isa view,in frontelevation,of the 

light-sensitive unit; 
*ig.6is a top planview of a light source 60 

unit; . 
Fig. 7 is a view,in front elevation of a 

light source unit with the doors to the box 
and the casing removed,and 
Fig,8is a View,inend elevation, of the 65 

1ightsource unit. - - 
Referring more particularlyto Fig 1.of 

the drawings,we have thereshown a smoke 
indicating.or recording assembly designated 
generaly by the numeral 11 and compris-70 
ing a light source unit 12, a light-sensitive 
unit 13, a tubular member 141aving one 
end thereof operatively.associated with the 
unit 12 and extending through one wall16 
of8 smoke conduit 17?The light-sensitive 75 
unit 13 has associated therewithand extend 
ing therefrom a tubular member 18 which 
extends through another wal 19 of the 
*moke gonduit The assemblyincludes fur-? 
theraskeletonmetalframe2f 80 
The light squrce unit 12 (see Figs.6,7? 

and 8) comprises an outer box 22 and an 
inner casing23 supported therein in a man 
ner to beset forthin detail. The box22is 
made substantialy rectangularinshapeand 
is_made of metal and provided with a door 
whigh is.not shown in particular detailin 
the drawings. The constructionofthis box 
is preferablysuch thatit will not permitthe 
entrance ofwater and dirt. *, 
The casing23is somewhat smaller in di 

mensions than the box 22 and is located 
therewithin. This casing must be moistüre, 
and dust proof and any suitable or desir 
able.construction for such,purpose may be 
employed. A door(not shown in particu 
1ardetail)is provided with hinges 24 and 
26,shown particularly in Fig 7 of the 

55? 

drawings. . - ,,, ", 

Anammeter 27is supported within the * 
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casing 23,as well as a source of radiant 
energy 28,which is preferably a relatively 
small incandescent lamp with a concentrat 
ed filament of the kind usualy used in 
motor vehicle lighting. - 
The lamp 28 is adjustably,supported 

within the casing23 and supporting bracket 
29 of substantially L-shape having one leg 
thereof secured against the bottom wall of 
the casing 23. A second bracket 31 also of 
L-shapeis adjustably supported on the other 
leg_of the bracket29 bya clampingscrew 82 
and a knurled nut 33. A socket 34 for the 
1amp 28is supported in the other leg of the 
bracket 31,which legis provided with a cir 
cular opening86therethrough to permit of 
moving the socket 34 and the lamp 28 in a 
plane at right angles to the plane of one of 
the legs ofthe bracket31,a clamping nut 37 
being provided to clamp the base in a 
Gefinite or predetermined position after ad 
justment of the coiled filament of the lamp 
has been made. - 
A short tubular member 38 is.supported 

bythe casing23andextends relatively loose 
ly through the adjacent bottom wall of the 
box 22 to permit of having the supply cir 
the casing 23. - 

It is_highly desirable and,in fact neces 
Sary,that a predetermined initial focused 
position of the filament of the lamp 28 be 
maintained once it has been efected or ob 
tained,and for,this purpose the tubular 
member.14,which is?preferably made of 
metal and which may have a diameter of 
from three to fourinches,is provided with 
a relatively heavy metal flange 39 either 
screwed or welded on the conduit or pipe 
member 14 adjacent to one end thereof A 
plurality of_bolts 41 extend through the 
fange 39 and through the one side wall of 
the box 22in orderto hold the box tightly 
against the outer surface of the flange 39. 
A plurality of bolts42are locatedin stag? 

gered_relation_relatively to the bolts 41 and 
extend through the fange 39 and through 
one of the side walls of the casing 23 in 
order that the casing 28 may be tightly 
clamped against the outer end of a short 
conduit40,coaxialwith the conduit 14,sub 
stantialy as shown in Fig,7 of the draw 
ings. ft is understood, of course,that the 
face ofthe outerend of the conduit40 where 
itengages the outerface of the side wall of 
the Casing23,has been So machined as to be 
in substantially paralel alignment with the 
face of the fange 39and that these two faces 
are substantialy at right angles to the axis 
of the tubular Conduits14 and 40. 
The flange 39 thus constitutes a support 

ing member for mounting thereagainst the 
box and the casing independently of each 
other. 
Alens43is locatedin,and supported by, 

anysuitable supporting structure in the end 
ofthe conduit 40 a suitable opening being, 
of course,provided in the wall of the cas 
ing23 engaged bytheend of the conduit40. 
Means for providing for the ingress of 

fresh air comprises a_conduit44 of substan 
tially L-shape segured tothe outerside wal 

70 

of the box22 and a plurality of openings46, 
in the conduit 40,these openings being lo 
cated within the box 22. A screen 45(see 
Fig?6)? locatedin the outer end of the 
conduit 44… ,… 

It is to be understood that the casing.23 
provides a substantially dust proof housing 
for the light source and for theammeter27 
1ocatedwithinthe casing23,whichissecure 
ly clamped against the end of the conduit 
40,and that the box 22 is supported Sub 
stantiallyindependently of the casing23 by 
being bolted against the flange 39. A door 
(not shown)is provided for the box22,and 
may be of any desired construction. 
The light-sensitive unitis of substantialy 

similar construction as hereinbefore Set, 
forth forthe light source unit and will now 
be described. An outer box öl has located 
therein an inner casing 52. The box 51 is 
supported by one end ofthe tubular conduit 
18as by means of a flange 53 mounted on 
the conduit,which flange is bolted against 
the endwall ofthe box 51 Ashort conduit 
50,coaxially aligned with the conduit 18, 
abuts against the innerside of the end wall 
of the box 51 and extends therefrom to the 
casing 52. 
The casing 52 is substantialy dust and 

light-tight,made of metal,and has located 
thereina supporting plate 54 on_which are 
mounted a base 56 for a rectifier of the 
bulb type,a base 57 for supporting a light 
sensitive cel whose socket is indicated by 
the numeral 58 and a thermionic tube am 
plifier whose logation is indieated by the 
socket 59. A shield 61 is provided for the 
1ight-sensitive cell which may,and.prefer 
ably is,made of tube shape,the shield be 
ing provided with a_relativelysmall open-? 
ing 62 through which light emitted by the 
filament of Iamp 28 may reach the light 
sensitive cell. The main use of the shield 
is to prevent external light from reaching 
the cell where the box and casing are opened 
to make adjustments. 
Anammeter63is mounted on the plate 54 

and an initial current adjuster 64 is also 
mounted thereon. A lens 66 is mounted in 
a suitable supporting structure 67 adjacent 
to,and preferablyfittinginto,the end of the 
conduit18. The casing 52is bolted against 12? 
8 supportingplate 60by a plurality ofshort 
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machinescrews68 extending through one of, 
the side wals of the casing52 A plate 69 
having an opening therein,has inturned 
rim portions fittinginto the conduit 50 and 
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*trwesed bythe bolts 68to hold the con 
duit 50inits proper operative position. 
Aconduit ofsubstantially L-shape extends 

into the outer side wall of the box 51 and 
a plurality of openings 72 are provided in 
the tubular conduit 50,A short conduit 70 
extends through the box 51 into the casing 
52 to permit the entrance ofelectric conduc 
tors(not shown). 
The smoke indicator thus far described is 

adapted to be mountedin operative relation 
to any type of smoke conduit,shown or in 
dicatedgenerallyin Fig.1 by17or the indi 
cator may be located in a Smokestack or in 
8 suitable part of the breeching between the 
furnaceand the chimney proper. In accord 
ance with this,the lengths of the tubular 
conduits14 and 18are made such that the 
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inner adjacent ends thereof are separated 
about three feet in order that the space 
therebetween may be traversed by smoke. 
It is to be noted,however,that the device 
may be used in other places and for other 
applications,such as in places where a fire 
and smoke therefrom may occur at rare 
intervals. 
Theskeleton metal frame 21 comprises a 

plurality of spaced rings 73 and a piurality 
of spaced metal bars or rods 74 welded 
around the outer peripheral surface of the 
rings 73,and having their respective ends 
welded or tightly secured against the.ends 
of the conduits 14 and 18, substantially as 
shownin Fig.3 ofthe drawings. Itis neces 
sary that_the skeleton metal frame be rela 
tively stif and that the ends of the rods 74 
be tightly secured to the conduits,prefer 
ably by welding asset forth above,in order 
that any predetermined alignment of the 
tubular conduits14and18 may be preserved 
throughout the use ofthe assembled appara 
tus. ? 

In order that the tubular conduits and the 
- 1ight-sensitive unit and the light,sourge 
umit supported thereby may maintain their 
initial alignment,irrespective of slight 
movements of the component parts of the 
smoke conduit which maybe negessitated by 
variationsintemperature,I prefer to mount 
or support the tubular conduits resiliently 
within the openings through the walls 16 
and 19. Ashort tubular member 76 may be 
fitted within an opening 77 in the wall 19? 
an auxiliaryflange member 78 being provid 
ed which may have screw-threaded engage 
ment with the member 76 and be bolted 
against the wall 19,or which may be suit 

welded to these two members,The 
tubular conduit 18 may be provided with 
an annular flange 79 welded thereto and a 
located between the conduit 18and the tubu 
1armember 76,to constitute a packingthere 
between. The packing 81 may be com 
pressed,as by means of a second ring82 and 
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a cover or cap member 83 which may have 
screw-threaded engagement with the outer 
end of the tubular member 76. This con 
struction permits the conduits 14 and 18 to 
maintain their alignment,irrespective of 
slight changesinthe relative positions ofthe 
walls16 and 19. - 
While I have hereinbefore referred to the 

device embodying my invention.as a smoke 
indicator and have shown two ammeters 
mounted in the_respective boxes,it is_to 
be understood that the assembly embody 
ing my invention may be used as a smoke 
densityrecorder merely by proyiding a pair 
of conductors connected to the ammeters 
which are connected to a Suitable record 
ing device of any kind well known in the 
art and used for such purposes. It may also 
be used as a Smoke detecting device,not 
only in operative relation to a smoke con 
duit,but also for use in indicating,detect 
ing or reeording the occurrence of smoke 
orother abnormal conditionsin a predeter 
mined space. 

It is obvious thatitis necessary to main 
tain_a predetermined_initial alignment of 
the filament of the light source 28 once the 
proper alignment has been obtained,this 
alignment beingsuch that a beam of radiant 
energyis provided by the efect of the lens 
43,which beam is coaxial with the tubular 
conduit 14. - 

To maintain this initial alignment,the 
casing 23 is made of.relatively stif and 
heavy material and_istightly bolted against 
the end of the tubular conduit 14 in a man 
ner already set forth. Even if the box 22 
should be accidentallyjarred or bumped,it 
wilnot mea??consequent?ovementordis 
alignment of the casing 23,as this casing 
is supported by the conduit 14,as is also 
the housing22,butindependent thereof. 

It is also obvious that slight movements 
of the casing 52 within the box 51 will not 
resultinincorrect readings of the apparatus 
for the reason,that_the spacial extent of 
the light-sensitive cellis much larger than 
the opening.62 through the screen 61 and 
slight disalignment of the light-sensitive 
cel1 or of the opening will not seriously 
afect the readings. 

If no means were provided for ventilat 
ing the respective boxes or units,it is ob 
vious that that surface of the lenses away 
from the respective casings might have so6t 
settlethereon,and in order to prevent this, 
the two conduits 44 and 71 and the open 
ings 46 and 72 are provided in the respee 
tive boxes andtubular conduits, 
in the chimney will cause an inflow of air 
through the conduits 44 and 71 around the 
respective casings 23 and 52 through the 
openings46 and 72into the conduits14 and 
18 and from there into the smoke conduit 
17. It is obvious that the amount of fresh 

·70 

80 

85 

90 

95 

100 

105 

?10 

?15 

120 

The draft 
125 

130 



10 

20 

4 

air thus introducedis not enough to afect 
the density of the smoke and itis also ob 
vious that any accumulation Qf the smoke 
in the tbuluar members and in the boxes 
will be efectivelyprevented. The incoming 
air will efectively cool the respective boxes 
and casings,so that even if they.are so lo 
cated as to be subjected to relatively high 
temperature,they will not become overheat 
ed. 
The openings46and72arelocatedatsome 

distance from the lenses in the respective 
casings so that particles of dirt carried by 
the incoming air may not be deposited on 
the outer face of the respective lenses. 
Thedevice embodyingogrinvention thus provides a relatively simple and_rigid as 

sembly which may be mounted,in_any 
smoke-traversed.conduit,be supported by 
thewalsthereofin such ?annerasto.per 
mit the maintenance of the initial align 
ment and that accumulation of dust or 
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Smoke in or on certain of the parts will be 
prevented. - 

Various modifications may be made in the 
devige embodying ourinvention without de 
parting from the spirit and scope thereof, 
and we desire,therefore,that only such lim 
itations shall be placed thereon as areim 
posed by the prior art or are set forth in 
the appended claims. - - 
We claim as our invention: 
1. In a Smoke indicating device,in com 

hination,a light-unit box,a tubular member 
Segured thereto,a light-receiving-unit box,8 
tub1lar membersecured thereto and coaxial 
1y aligned with said first named tubular 
member,thetwo opposingends of the tubes 
being spaced apart,and means for main 
taining the alignment of said tubular mem 
bers while permittingsmoke to pass freely 
between the exposed ends of the tubes,said 
means comprising a skeleton frame opera 
tively rigidly engaging the opposing ends 
of the two tubular members. 

2. In a Smokeindicating device,in combi 
nation,a pair of boxes,a source of radiant 
energyin one of said boxes,a cell sensitive 
to radiant energy in the other box, a pair 
of tubular members extending toward each 
other in coaxially aligned relation,one end 
of each tube engaging one of said boxes, 
and the otherends ofthe tubes beingspaced 
apart,and a skeleton frame havingits ends 
Operatively engaging the opposing ends of 
the tubes to maintain the initial alignment 
thereof. ?? 

3. A smoke indicating device comprising 
a tubular member adapted to be traversed 
by light rays and having a flange there 

casing_against the end of the tubular mem 
berindependently ofthe outerbox. 
4 fn a smoke indicating device including 

a light-unit casing,a light-sensitive cell cas 
ing, a protecting box around each of said 
Casings,and a tubular member communicat 
ingwitheach ofsaid casings,extendinginto 
the respective boxes and into a Smoke con 
duit,the tubular members being coaxially 
aligned and their inner ends spaced apart, 
means controlled by the draft in Said Smoke 
conduit for preventing accumulation of soot 
in,the tubular members and on the boxes, 
Said means comprising an openinginto each 
protecting box and à lateral opening into 
each of said tubular membersinside ofa box 
but outside of a Casing to permit a draft 
of air from the outside into a box around a 
easing,into the tubular member and into 
the Smoke Conduit, 

5. In a smoke indicating device of the 
type_including a pair of coaxially aligned 
tubular members,each extending through a 
wal of a Smoke conduit and having their 
inner ends spaced apart,a casing secured to 
the outer end of one of Said tubular mem 
bers,a Casingsecured to the outerend ofthe 
other tubular member,and a skeleton metal 
frame secured to the adjacent inner ends of 
the tubular members,resilient bushing 
means.supported bythewals ofthe smoke 
conduit and encirgling the respective tubu 
lar members,goactingwithsaid metalframe 
to maintain the initial alignment of the tu 
bular members,skeleton frame and casings 
irrespective of relative movements of the 
walls of the Smoke conduit. 
In testimony whereof,we have hereunto 

subscribed ournamesthis 6th day of Novem 
ber,1928. - 

IEDWTN H.VEDDER. 
JELLIS O. ERTOKSON. 
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around atits outer end,an outerprotecting ? 
boxsecured to the flange,aninner light-unit 
Casing,and means extending through a wall 
ofthe casingand the fange forsecuringthe 
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