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72a/20?ony?mayconcern: 
Beit known that I,MAxGRATTz,asub 

ject of the King of Prussia,German Em 
peror,and resident of 92/93 Elsenstrasse, 
Berlin,German Empire,haveinventedger 
tain new and Useful Improvements in In 
verted Incandescent Gas-Lamps?of which 
the folowingisaspecification, 
Thisinvention relatesto invertedincan 

descentgas lampsespecialysuch asarein 
tended_to beemployedin the open air and 
toworkwith pressuregas orwith pressure 
air,The lamps herein described however 
Inay also be employed for ordinary pres 
8U]°GS? 

The object ofthe presentinventionisto 
Construct alamp which may be easily dis 
mantledandinwhichthose parts requiring 
frequent attention,Rnd adjustment are 
easiy accessible without dismantling the 
lampin any way,Forinstance,the nozzles 
of the burner which require frequent ad 
justment and attention may be readily re 
movedwithout disturbingthelamp parts, 
Furthe itis?soughttQimprovethe op 

eration of the lamp bythe improved con 
structions hereinafter desCribed, 
Theinvention wilbe morereadilyunder 

stoodfromthe folowing?articular desCrip 
tion of the accompanying drawings which 
ilustrate four modifications of the present 
invention by way ofexample, 
Inthese drawings,Figure1is avertical 

cross-section through a multiple-bilrner 
lamp intended to work with pressure gas, 
Fig,2isa vertical Cross-section through a 
similarlamp intended to work with pres 
sure air. Fj 
through a pressure-gas-lamp,similartothat 
of Fig,1 but having asomewhat altered 
arrangement oftheairfeedingparts and of 
the burnertubes,Fig.4isa Vertical Cross 
sectionthroughafurther modifed construc 
tion ofamultiple-burner-lampforpressure 
gaS… 
The same or similar reference numbers 

denotethesame orsimilar partsin the dif ferentfgures, 
Tn carryingtheinvention into efect ac 

cordingto the first form shown in Fig,1 
the lamp casing consists_of an upper Cover 
part1,acylindrical main casingor chim 
ney part2andacasing-underpart3,Above 
the upper part 1 there?is arranged a Cast 
upperstructure 5in which theairsuction 
chambers6and7areformed,Screwedinto 

Fig,3isa vertical Cross-section 

thenpperstructure andopeningfrom the suctonghambers6and7?retšostraight 
verticalburnertubes8and9,Thevertical 
burners_8 and 9 pass through bosses 52 fogmedina castunderstructurecomprising 
radiatingarms10and11connected ätthe? 
9uter ends by_a ring or fange12,The ?ange12extendsundgrthelower part3of 
?e lamp Casingsothat_by_tightening up 
the nuts18.and14on the lower parö of 
thestraight burnertubes8and9the upper 
5tructug 5,andthe lowerstructure1011, 128refrmlyboundtogetherwiththelamp 
parts1,2and 8.?Theends ofthestraight 
burnertubes8and 9arethreadedbelow?he 
?uts 88?d14toregeivethe mixture heat 
ing Chambers15and16 which are ofthe elongtedwidenedform_shown,The mix 
ing Chambers15and16havetheirexits di 
rectlyinto the burner heads on whichthe 
Plantles 17 a?d 18,are arranged?To a 
bracketformed on thelower ca?tstructure 
thereis pivotedat22?ring19adaptedto 
$uppQrt the glass shade 20,The fing19 
hasalsofixed?toittherefector4?Aéâtch 
21 pivoted to the lower cast structureand 
arfanged opposite to the pivot 22is ar 
ranged to hold the globe of the shade 20 
and ring?19,in place,To the fange12 
thereisáxed argdegtor plate30arränged 
within the glass shade 20 
Cast_witithe upperstructure 5,inthe 

form shown,is a cock-barrel28to which 
gas is_led by the pipe connection 24… 
Aroundthe c0ck-barrel23thereisarranged 
a rotatable channeled sleeve 58 which is 
adaptedin one positiontoestablish connec 
tionbetweenthegassupplypipe24andthe 
gas supply_channels25leadingtothenoz 
zles 27 and 288nd,in another position to 
gut o? goinnunication between the supply 
24 andthe channels25. 
The_channeled?sleeve_53isadaptedto be 

rotated by a rod 26,The channels25as 
aforesaidleadtothenozzles27and28which 
are adapted to be screwed into the cast 
tpper.structure ö and projectintothesuc 
tion Chambers6and 7,ofthe burnertubes 
Sand 9. Bythisarrangementthesaidnoz 
zles27,28mybe_removedfrom the upper 
structure?5 for cleaning and adjustment 
without_disturbing any other part of the 
lamp. Leadingto the suction chambers6 
and 7there are also air supply pipes 3? and82,Intheilustratedformthesepipes 
31,320requivalent passagesin the Upper 
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Cast structure are in connection with two 
pipes 33and 84 which are extended down 
wardy to a point wel below the openings 29inthechimneyorcasing2throughwhich 
the waste orburntgasesfindtheirexitinto 
the atmosphere,By a cap or shelter?129 
the entrance Ofrain or windintothe chim 
ney casing 2and itsinterference with the 
exit of the waste-gasesis prevented,For 
controlingthe airsupplytothe chambers 
6and 7screws85and 36carryingdisks37 
and38arearranged wherethe pipes88and 
34 communicatewiththe castupperstruc 

15 
ture, 
In ordertomakethel$mp sto?m-prog? 

the upper Cast structure is provided with 
annular ridges 54,arranged concentricaly 
with the bosses 56,57towhich the burner 

20 
tubesSand9arefxed,Theannularridges 
54 press onthe cover plate l of the lamp 
casingandthesaid cover plateisturned up 
nearthe edges of the holesthrough which 

“the bossesforthe burnertubes pass,ascan 
25 

beseenin Fig1?Inthisway1ainis pre 
ventedfrom obtainingaccesstotheinterior 
of the lamp, 
In addition tothe advantages mentioned 

the lamp possesses the greatadvantage of 

with straight burnertubesareavoided, 
35 

simplicityin structureand enablestheap 
plication ofstraightburnertubes which,as 
is known,oferleastresistance whileatthe 
Sametimethe objections usualy associated 

In 
ordertosecureasuficientairsuctiontothe 
lampitis necessarythatthe airshould be 
rather cool,that is to Say,that the air 
should not be expanded by heat. Experi 
ence hasshown thatthe airisconsiderably 

40 
warmedevenwhenitisexposedoveravery 
short stretch ofits path to heat,By ar 
ranging the m?ing ghamber Or Suction 
chamber externaly and above the lamp a 
considerableadvantageinthis respectisob 

45 

50 

55 

tained asthe mixing chamber,beingin the 
Openair,readilygivesHpits heatandthere 
by remains comparatively cool,Further 
this action is Considerably increased by 
forming the mixing Chamber not?out.of 
sheet metalbut outof comparativelythick 
waled cast metal which permits of very 
rapid conduction ofthe heat?Thisactionis 
further enhanced byformingthe cock bar 
relandair COnduit pipes of asingle casting 
having comparativelythick_wals,Such_2 
Casting,rapidly Conducts the heat to al 
partsofthesame andtherebyaveryexten 
sive coolingsurfaceis ofered,Also,by ar 
rangingthétubes 33and34 welbelowthe 
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85 

openings 29the.objections associated with 
the suction of air from a pointabove the 
chimney openings are avoided,whileatthe 
sametime by employing the downwardly 
opening pipestheactionofthelampisnot 
disturbed by wind? Manyalterations may be madeinthecon 

thesameasthat describedin Fig.1? 
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?truction of the lamp withqut departing 
from the,principle of this invention,fo? 
example,itis Sonetimesadvisablethatthe 
air Condugtion pipes 33,34 bearrangedto 
project within the chimney-casing,2 and 
withdraw,air fromsome part or?hamber formed_withinthesaidcasingand closed of 
from the burnt gases,as hereinafter de 
8cribed withreferenceto Fig.3. Accordngtothe_formshownin Fig,2 
thelapisintendedto_workwith pressure 
?r whiethegasis undernormal pressure? 
?he construgtion_of the lampisingeneral 

Above 
the cover?1??ofthe lamp there?isarranged 
the gock?body 23”which haspassages47, 48?,leadingtothe mixingchambers6?and 
7?,Tothe mixingchambers6?and 7^are 
connectedthestraight vertical burnertubes 
S”and 9?,The lower caststructureis of 
similar construction to thatshown at Fig, 1,andcarriesthering12/,whichisarranged 
toengagethe lower Casing part3/,and?he 
Upper Cast structure which is united with 
the Cogk-body 23?engagesthe uppercasing 
part1/,the Casingparts1/,2/,8?,beingheld 
together bythe nuts13/,14”on theTower 
ends ofthe straight burnertubes8?and 9. 
The heatingchambers15/,16^for_the mix 
ture,the burners17,18/,the reflector 4/, 
the shade-globe 20”andthe refector plate 
30?arearrangedas described withreference 
to Fig,1,The gasin this case enters by 
the pipe 24?and passes into the channels 
25”which open downwardlyinto a water 
Colectingtube 250Closed byascrewed plug 
251 and branch intothe mixing chambers 6??7/?cocks45?and46?beinginterposedin 
Said branches,The passagesin the cocks 
45?and46?areso dimensioned astoinsure 
the correct proportioning of the mixture 
passingthroughthe mixingtubes8and 9. 
The pressureairisfedsidewisebyconnec 

tions notillustrated tothe annular channel 
47?,From this annular channelthe com 
pressedair passesthrough passages48?and 
49?tothe nozzles 27?and 28??The nozzles 
27”and 28?areaccessiblein thesame man 
nerasthenozzles describedin Fig,1 and 
Drojectintothe suction chambers 6?and 7^ 
oppositethe burnertubes8?and9?,Around theburnertubes8?and9?therearearranged 
tubes50^and51?which open attheir upper 
ends into the suction?chambers 6?,7”and openattheirlowerendsintootherchambers 
58?,59/,formedi?thelower caststructure 
andthesaid chambersareconnected bythe holowradiatingarms41?and42?andthe 
windows61/,62^in the upper walofthe 
ring-fange 12? with the external air,In 
consequence thereofair passesin the direc 
tion shown bythearrowsthrough the win 
dows,and holow radiating arms and up 
ward through the annular space between 
the burner tubes 8”and 9 and the outer 
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tubes 50 ?nd 51/,Owingtothe heating 
action ofthe gases_risingthrough thecas 
ingorchimney2/this_upward currentisto 
some extent accelerated, 
The conduction ofthe airintothesuction 

chamber by means of passages which are 
heated_moreorless bythe wastegasesand 
throughatubesurroundingthe burnertube 
andmanyotherdetailsofthelamp whichis 
ilustrated,maybe known,The main nov 
elty in the present construction,according 
to Fig,2,resides_in the peculiar arrange 
ment of the nozzles 27,28??at an easiy 
accessible placeandin providinga_passage 
foradditionalairarrangedas deScribedand 
adapted to open into a suction chamber 
which is.arranged above_the lamp casing andexposedtotheatmosphericair,Inthis waythesomewhatheated-aigrisingthrough 
the annularspace betweenthe bumertubes 
8”and 9 and the outertubes 50?,51”is 
cooled and such coolingis ofgreatadvan 
tagein providinga proper mixture,It is 
notnecessary howeverthatthetubesä0^and 
51?surroundthe burnertubes;asthey may 
ifdesiredbearrangedseparately orthe mix 
ingchambers6?and7?may besupplied with 
additionalair by means of a common pipe, 
Inthe altered embodiment accordingto 

Fig,8the cover1/,the cast piece 5/,the 
outer-casing 2^ and the casing-underpart 
3/arefastenedto one another bythe mix 
ingtubes8?and9?in asimilar mannert9 
thatshown at Fig.1?Thereflector4/and 
the glass-shade 20?are also arranged and 
fastened to the casing-underpart 3”inthe 
manner described above?Alsothe feeding 
of the pressure-gas through the tube 24/, 
the conduction of the gas through the groovesinthe c0ck-casing28??andthrough 
üebores25/tothenozzles27”and28/and 
furtherto the mixingtubes8? and9?is 
similartothatinthe firstexample,A dis 
tinguishablefeature however Consistsin the 
fací,that within the outer chimney casing 
2/acylinder ortube of smaler diameter 150?isarranged,andthattherefectorplate 
130? is fastened to the lower end of Said 
cylinder150/,soasto form an outerring? shapedroom151/,andacentralcylindrical 
room152/,Thering-shapedroom 151?is closedatitsupperendandthroughtheclos ingplateairtubes133?and184’pass_into 
the mixingchambers6?and7/?Thefresh 
air to befed enters through the windows 
161/into thering-shapedroom 151/,and 
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bythe outer shelter162/the entrance 9f 
rain or windintosaid room,which might 
disturbthe action ofthelampis prevented? 
Then,inrising within the_room151?the 
freshairisheatedtosome degree,asitad vances comparativelyslowlyin Consequence 
ofthelarger_contents ofthis19om,,Frony 
the upperend oftheroom151/the heated air p?sesthroughthetubes133/and134° 

which is supplied? 

into the mixing chambers 6/and7/?the 
amount of heated air?being regulated by 
the plates87/,38/,whichareadjustable by 
thescrews35?and36/,and from the mix ingchambers6?and7?the mixture ofgas 
andairdescendsthrough thetubes8?and 
9/tothe burner mantles17/and18/,the arrangementofspecialheatingchambersfor 
the mixture being dispensedwithinconse 
quence of the previous heating of the air 

The waste or burnt 
gasesescape?hrough the centralpart_152’ 
of thechimneyto thetop 9f ?e lamp, wherethey cross_the_freshaigfeedingtubes 133/,184/andfnalyleavethelampunder 
the lower brim ofthe cover part1/,The wastegases,inrisingwithintheroom152? 
considerably heatthe mixingtubes8?and 9/andthepartition-wal1150?betweenthe 
rooms151/and152/, 
In the modification of thegas-lamp ac? cordingto Fig,4the outerarrangementof 

the upperpart1/,the outergasing2?,thg casingunderpart3/,therefector4/and 
theglass-shade20/issimilar orthesame 
asin the previous examples,Pressuregas 
isfedthroughthetube24/and conducted 
through the channels 25/to the two or 
more burners within the lamp,In each of thesechannels25/thereisarrangedac0ck 
65/,66/,the upperparts of which g3?, 
64/bearthe regülatingrods 26?,which 
rods aloweach ofthese burnersto beinde 
pendently lighted or extinguished?without 
interferingwiththeotherburners,The cast 
upperstrücture 5/,in which the channels 
25/with theregulatingcocksarearranged, 
iscontinuedin the present case bytubes or thelike67/and68/tothemixing-cham? 
bers106/and 107/,which arearranged 
comparatively low within the lamp:The nozzles27/,28/whicharearrangedwith 
inthetubes67/,68/alsolead with their 
lower hollow stems127/,128/into the mixingchambers106/,107/,Asin the previousexamplethereisarrangedaninner 
part?9nwal150?within the.outer cas? ing2/,inordertodividethechimney-part 
again into a ring-shaped outer-room lü1’ 
and acentralcylindricalroom152/?The 
Outer ring-shaped room 151? which is 
closed at?its lower end by the refector 
plate 130/ and which is likewise closed 
at its upper end,is supplied with fresh 
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air bythe windows161/,which windows12? are protected againstrain or wind bythe 
outer shelter162/,The air rises slowly 
within this ring-shaped room?151/to_the 
nixing chambers106/,107/,into which 
it enters through windows in aside pro 
longation and through corresponding win 
dowsofaninnershel137/,138/?within the respective prolongations of the mixing 
chambers106/,107/. Byan outerserew 
35/,36? the adjustment of the shels 
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137/,138/and consequentytheadmission 
ofairtothemixingchamberscanbealtered, 
The burnt or wastegases rise likewisejn 
this example in thécentralroom?152?, thereby heatingthe mixingtube88/_9?, 
the mixingchambers106/,107/,andthe 
partition wall150/,which in its turn 
@gain heatsthefreshair whichisfedtothe 
mixing chambers,The waste gases then 
turntothesideatthetop ofthechimney 
part andleave thelamp below the onter 
brim ofthe cover1/. 

It willbe understood,thattheinvention may be similarly applied tosingle burner 
lamps orto lamps Containingtwo OT more 
thantwo burners,bysimple duplication of 
the parts,Eurtheritis clearthatinstead ofonefreshairsupplyingring-roomseveral 
airsupplyingchambers may bearrangedin 
a mannersimilar to that shown at Rig,2, 
The mixingchambersandthe mixingtubes 
nay be arranged either in the waste-gas 
Containingroom,asshown at Figs,8and4, 
or in the fresh-air-containing room,as 
shown at Fig.2?The mixingtubes maybe 
provided with specialheatingchambers for 
the mixture nearthe burners,as shown at 
Figs.1and2. 

It wil 9f course bennderstoodthatthe inventionis capable of ready modifigation 
without departingfrom thespirit ofthein 
vention,asthe main feature ofthe present 
invention Consists in Such an arrangement 
of the regulating nozzlesthat these parts, 
which require greatest attention and fre 
quent adjustment,may be adjusted,taken 
out and substituted by another one without requiringthe dismantlingoftheotherparts 
of the lamp. 
I claim: 
1,In Combination with an inverted in 

candescentgaslamp havingan outercasing, 
a Covertherefor,meansforadmittingairto 
and for,the exit of hotgases from thein 
teriorofthe Outercasing,amixingchamber 
to whigh airissupplied,anda mixingtube 
depending verticaly,from the mixing 
chamber and communicatingtherewith and 
with the burner;a holow Casting mounted 
above said cover and connected with the 
gas Service pipe,and a verticalyarranged 
gas.nozzleintermediateand communicating 
with Said mixingchamberand servicepipe, 
saidgas nozzle beingsCrewed,from above, 
into said casting in alinement with said 
mixingtube soasto deliverthe gasthere 
into and So asto be directly accessible for 
removal purposes from,above the lamp 
without displacingany ofthe otherparts of 
the lamp. · 

2. In combination with an inverted in 
candescentgaslamp havingan outerCasing, 
acovertherefor,meansforadmitting_airto 
and forthe exit of hotgases from thein 
terior ofthe outercasing,amixingchamber 
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towhichairissupplied,anda mixing.tube 
dependingverticalyfromthemixingcham 
ber and communicatingtherewith and with 
the burner;a holow casting mountedabove 
Said coverandeonnected with thegasserv? 
ice pipe,Said mixingchamber beinglocated 
in Said casting,vertical?air_suppy tubes 
communicatingatoneend with Saidmixing 
chamber and open atthe other end tothe 
atmosphere and a verticaly arrangedgas 
nozzle intermediate and Communicating 
withsaid mixingchamberand8ervice pipe, 
saidgasnozzle beingscrewed,from_above 
into said casting in alinement with said 
mixingtube? 
3,In combination with an inverted in 

candescentgaslamp havinganouter casing, 
a covertherefor,meansforadmittingairto 
and for the exit of hot gases from thein 
teriorofthe outercasing,amixingghamber 
to whichairissupplied,andamixingtube 
dependingverticalyfromthe mixingcham 
berand communicatingtherewith and with 
the burner;a holow casting mountedabove 
Said coverand connectedwith thegasserv 
ice pipe,Said mixingchamber beinglocated 
in Said casting,vertical air supply tubes 
Passing through the interior of the lamp 
soasto be heated bythe hotgasestherein 
and Communicating at One end with Said 
mixing chamber and open atthe otherend totheatmosphereandaverticalyarranged 
gas nozzleintermediateand communicating 
with Said mixingchamberandservice pipe, 
Saidgas nozzle beingSCrewed,from above, 
intosaidcastinginalinementwithsaid mix 
ingtube. 
4?In combination with an inverted in 

candescentgaslamp havingan OuterCasing, 
a cover therefor,means for admittingair 
to and forthe exit of hotgasesfrom thein terioroftheontercasing,a?ixingghamber towhichairissupplied,anda mixingtube 
dependingverticalyfromthe mixingcham 
berand communicatingtherewithand with 
the burner;a holow casting mounted above 
said cover and within which said mixing 
chanber_is located,a c0ck barrelintegral 
with Said casting,gaspassagesin Said Cock 
barrelandcastingand communicatingwith 
Said mixing Chamber,and an annular ad 
justablevalvesurroundingsaid cock barrel 
for controling the supply of gas tosaid 
DaSSageS. - 

5. m combination with an inverted in 
candescentgaslamp havingan outer casing, 
a covertherefor,meansforadmittingairto 
and forthe exit of hotgases from the in-” 
terior ofthe outer casing,amixingchamber 
towhich airissupplied,anda mixingtube 
dependingverticalyfromthe mixing@ham 
berand communicatingtherewith and with 
the burner;a holow casting mountedabove 
said cover and within which Said mixing 
chamber is located,a cock barrelintegral 130 
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with Said casting,gaspassagesin Said Cock zle being Screwed,from above,into said 
barreland castingand communicatingwith Castingin alinement with_said mixingtube?10 
said mixingchamber,anannularadjüstable In witness,whereof I have hereunto set 
valvesurroundingsaid cock barrelfor con- my handinthe presence oftwowitnesses, 

5trolingthe Supply ofgasto Said passages ,MAX GRAETZ, 
and averticalyarrangedgas nozzleinter-| Witnesses: 
mediate and communicatingwithsaid mix- HENRY HASPER, 
ingchamberandgas passages,Saidgasnoz- WoLDEMAR HAUPT, 

Copies of this patent may be obtained forfve centseach,by addressing the“Commissioner 0f Patents, 
Washington,D.C.” 


