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1. 

The present invention is relative to allown arc 
lainpS, particularly to blown arc lamps for the 
illumination of notion picture projectors and 
Studios. 

Blown electric arcs which have now come into 
use to a certain extent, in high-intensity are 
lamps, achieve increased brilliance of the arc by 
means of air blast concentration. An air blast 
concentrically Surrounds the arc discharge and 
is generally directed from the positive electrode 
towards the negative one thus confining both arc 
discharge and tail flane to a cylindrical space in 
front of the positive crater. The air blast mixed 
With the hot gases and evaporation products of 
the tail flarine is received on the negative side by 
a Suction pipe the orifice of which surrounds the 
tip of the negative electrode. In oldes to lead 
away the entire air blast and entrained gases, a 
slight vacuum is kept up inside this suction pipe. 
This vacuum is generally obtained by the en 

ployment of a rotating mechanical exhaust blow 
er, which, however, implies nurnerous inconven 
iences. The blower rotor and its bearings are ex 
pOSed to the current of hot and corroding gases 
whereby the wear of these parts is considerably 
increased, and the removal of evaporation prod 
lucts depositing during operation inside the blower 
and the associated exhaust duct is very incon 
venient. In order to reduce the length of such 
exhaust ducts as fai' as possible the exhaust blow 
er must be located within the shortest gossible 
distance from the laiap, preferably on the lanap 
itself. This demands substantial reduction of the 
diameter of the rotating parts of the blower in 
View of the rest;ictions prevailing as to the overall 
dimensions of the lamp. The necessary speed of 
rotation resulting froin the reduced diameter of 
the blower wheel by far exceeds the speed of ro 
tation of inorina asynchronous notors directly 
branched to the A. C. mains Supply. Conn mutator 
motors which must be enployed instead aire, how 
ever, considerably inore expensive and require 
additional Servicing, Such as regular cleaning of 
the coinautator and replacement of the cargon 
brushes. Furtheir Oie the employement cf a ro 
tating blower gives rise to Substantial noise which 
is transmitted fully to the laiip in Ouse as the blow 
er is fixedly connected to the Saine. A silencer 
mounting of the blowei oin the lamphouse on the 
other hand is undesirable as it implies a more 
complicated design of the lamp. 

It is therefore an object of the present inven 
tion to provide a blown arc lamp of simplified coin 
struction and with increased safety of operation. 
It is a particular object of the invention to pro 
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vide a siniple and cheap device :ol producing the 
exhaust vacuum required 357 follow} arc lanps 
thereby ireducing the requil'einents for attendance 
and Service of Sugh lanpS. 

It is furthern ore an object of tig 
reduce substantially the inoise proiuceii by a 
blown arc lamp during operation thus perinitting 
enployment, of Such larips even uinier circum 
stanceS Where 'oise is detiinental. 

It is another' object of the investi);n to permit 
operation of more than one blown arc anp by 
a single Coinn. Oil blower thus reluging installa 
tion costS and noise and increasing reliability ani 
Safety of Operation of projector plants in inotion 
picture theatres. 

inese and other objects of this present inve 
tioia. Will i860 he apparent iron the following de 

nents of the Sarine with 'aferaica to the accoin 
panying drawings, where 

Fig. 1 represents scherinatisaily and in part in 
a sectional view a blowin arc laxmip according to 
the invention, 

Fig. 2 is a fraginentary and Scheinatic view of 
another embodiment, and 

Fig. 3 schematically illustrates the operation of 
tWO blown arc lainns by a single coinrich bio'W2 
according to the invention. 

In Fig. 1, which schematically shows a blown 
arc lamp, represents the negative and the 
positive electrode, a high-intensity cartoon being 
preferably employed aS positive electrode. It is 
well known, that the core of such high-intensity 
carbons is an admixture of '2'e-earth S3 
whereby the brilliancy of the is greatly en 
hanced. The negative carbon preferably passes 
through a hole in the center of 3, 2013ave ireflector 
3, which in a well known nanne: sei 
centrate the light; iiu: einai 2 tig from the arc. 
The positive carbon 2 is loca 
the negative carbon and is S21 VM 
tive head 4. Both Carbons are dist32ce 
lel to the direction of thai aigisc axe 
to compenSate for the COinSusianpion of the 
bons. Devices effecting this displace:neit al.: 
matically or by had are Weil known in the 
and are therefore only schematically i. 
the drawings, viz. by threaded shafts : 33d . 
Likewise all such parts of ordinai's arc lains are 
Omitted in the drawings which alie Well known suit 
not necessary for the following expia;iations. 

Both carbons and 2 and the refector 3 are 
accommodated in a lamp house . The object to 
be illuminated, e. g. the aperture of a fin pro 
jector, is located to the right of front opening 3 
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of lamp house . For the purpose of air blast 
concentration the positive head incorporates a 
nozzle arrangerinent, producing an air blast 9 coin 
centrically surrounding the arc discharge E. 
This air blast is received by a suction pipe if 
Which concentrically surrounds the tip of the 
negative electrode . 
duce air blast 9 is Supplied to the positive head 
4 by an air duct 5. Blown arcs of this kind are 
well known in the art and have been described 
e.g. in lay pending U. S. application Serial No. 
85,896, filed on April 6, 1949, now Patent No. 
2,540,256, granted February 6, 1951. 
The surrounding air blast 9 carries away with 

it evaporated and oxidized in atters from the posi 
tive carbon, and must therefore be entirely re 
noved from the lamp house through the Suction 
pipe. Otherwise damaging and staining of the 
reflector Inay ensue and noticeable additional 
heating of the lamp house will be caused. A 
slight vacuuia is therefore created in the suction 
pipe so that the entire air blast including the arc 
gases is aspirated. It may additionally be neces 
sary to ventilate the lamp house to remove re 
Sidual fuines and to cool the parts heated by 
radiation from the arc. A ventilation port 3 
may be provided for this purpose at the top of 
the lamp house . 

It is evident that in case of the use of mechani 
cal blowers either two separate blowers are neces. 3 
sary, or a double blower with two wheels, one 
producing the concentrating air blast and the 
other the vacuun in the suction pipe. Both 
alternatives present consideraiole coimplication of 
the design and cost of the lamp. These compli 
cations are increased still further when the nat 
ural the:nal draft inside the lamp house is not 
Sufficient for ventiating the same for in that case 
either an additional third exhaust, biower or a 
three wheel blower is required. 
Such inconveniences are avoided by the present 

invention by the employment of an injector 
which is fixedly inol inted at the back of lamp 
house and which serves to produce the neces 
sary partial vacuum inside the suction pipe. 
Fresh air of Suficient pressure and in Sufficient 
quantity is Supplied to the input 9 of the device. 
The blower Supplying that air may be located 
separate from the la:Cap and is not shown in lig. 
1. The air traverses a tubular member 2 which 
contracts at 2: to form a nozzle and then opens 
Out to form a coinically diverging funnel 22. A 
second tube 23 is mounted concentrically inside 
said tubular Elenber 2 and communicates With 
the Suction pipe if by an exhaust tube 3. The 
tube 23 is cut off Square at the end and this outlet 
opening of this tube 23 is located adjacent to 
the contracted part, 2 of meinber 2, thus forn 
ing an ainnular gap 25 between tube 23 and in ean 
ber 25. This annular gap acts as injector nozzle. 
Due to its pressure the air supplied to thember 
29 Will issue froin the annular gap 24 with great 
Speed and thereby produce a partial vacuum in 
side tube 23 to effect the Withdrawal of the are 
gases from the Suction pipe is through the ex 
haust tube 3. 
A mixture of gases Will issue from the fune 22 

consisting of the Supply air a dinitted at 3 and 

The air necessary to pro 
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the vaporized and oxidated products of the boy - 
arc. The end of funnel 22 opens into a second 
tubular member 25 in Such a way that a second 
annular gap 25 is formed between the end of 
funnel 22 and tubular nerinber 25 which if its 
turns acts as a Second injector nozzle. The gas 
mixture issuing out of the funnel 22 produces a 75 

4. 
draft inside the tubular member 25, the bottoiri 
end of which continunicates with the ventilation 
port f8 of the lamp house . This draft serves 
to Ventilate the lamp house and at the Sarine tine 
to reihove remaining arc gases and furles still 
present inside the lamp. The end of tubular 
I(ember 25 preferably leads to the open air. A 
silencer pot 26 may, however, be ein ployed in the 
course of the exhaust duct. Sich Siencer pots 
are Well known and Will prevent noise Conducted 
by the Strea, n of gases to penetrate into the open 
air, thus considerably reducing the noise gener 
ated by the injector device. 
An arrangement as just described thus repre 

sents a double action injector the tWO QZzle Sys 
ems which are arranged in Succession. The 
rinixture of gases issuing out of the first nozzle 
system acts as propelling Glediuin for the SecCld 
one. The device is highly effective if gases or 
fumes are to be aspirated from two different chall 
nels. It is to be understood that the design of 
the two nozzle Systems is not lifinited to the coin 
Struction shown by Fig. i. So e. g. the vacilill 
in tube 23 may be produced by a nozzle supplied 
With fresh air and arranged inside tube 23. Or 
the draft; inside tubular member 25 may be gen 
erated by a nozzle, similar to the orifice of tubul 
lar member 2, outwardly surrounding said men 
ber 25. 

if employed according to the present inven 
tion in cooperation with a blown arc lamp, the 
first nozzle system is supplied with fresh air of 
sufficient pressure and produces the partial 
vacuum required in the Suction pipe On the nega 
tive side of the lamp. The Second System pro 
duces the draft necessary to Ventilate the lamp 
house and in its turn is fed by the mixture of 
supply air and arc of gases issuing from the first 
nozzle System. 
The advantages of a double acting injector for 

blown arcs are evident. The partial vacuum 
required by the negative side of the arc and the 
draft for lamp house ventilation are Simulta 
neously generated. No moving or rotation parts 
are employed and no Such parts can get into 
contact with the hot corroding arc gases. Life 
and reliability of the lamp is thereby consider 
ably increased. The mechanical construction of 
the injector, consisting Only of a Small nullabel 
of tubular parts is considerably simplified and 
much cheaper than a mechanical exhaust blower. 
Cleaning of the lamp particularly Of the exhaust 
ducts is simplified. The absence of all noving 
parts inplies practically SuppreSSion of any noise 
and the injector may be united with the lamp 
house to forra One Single unit, Where to addi 
tional noise damping members are required. Only 
a very Small part of the exhaust duct is exposed 
to the stream of hot corroding gases, whereas 
the mixture of gases issuing from the injecto: 
contains a Surplus of fresh air and therefore pos 
SeSSes Only a slightly elevated temperature. 

In Order to reduce further eventual oxidation 
of the exhaust tube by the hot arc gases, this 
tube may be cooled by the supply air. This is 
shown by Fig. 2, representing a modified part 
of the lamp as shown by Fig. 1, where identical 
parts are given the same reference numerals as 
in Fig. 1. The rear Ward end 2 of the first, tubular 
member 20 surrounds the exhaust tube 3 right; 
up to the back of the concave reflector 3. The 
fresh Supply air entering at 43 envelops and cools 
the exhaust tube and thus will substantially re 
duce the tendency of said tube to be oxidized by 
the hot arc gases. 
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The blower supplying fresh air to the injector 
need no longer be located close to the lamp as 
the tube 27 conveying fresh air to the blast nozzle 
4 and the exhaust apparatus may have a certain 
length without incurring any disadvantages, 
This favorable conditions prevail for the Con 
struction of the blower. Utmost reduction of 
space no longer is an essential condition. Con 
sequently the diameter of the blower may be 
increased thereby reducing the necessary Speed 
of rotation. This permits operation of the blower 
by a normal asynchronous motor branched to 
the A. C. mains supply. The Supply blower may 
be set up apart from the lamp, thus permitting 
mounting on silencing members. Silencer mount 
ing and the low speed of rotation considerably 
reduce the noise produced by the blower. 
The residual noise still generated inside the 

injector is caused by the hot air flow and may be 
further reduced, as already mentioned, by the 
insertion of silencer pot 26 into the exhaust duct. 
Additional silencers may shut off the entire lamp 
house against the surrounding space or be in 
serted e. g. Where the back part of the negative 
carbons issues from the Suction pipe. Thereby 
the noise generated by the entire lamp is prac 
tically reduced to Zero. 

Additionally fume or dust filters of the well 
known kind may be employed to clean the issuing 
gas from the arc fumes. In this case exhaust gas 
ducts for the removal of arc funeS may even 
be dispensed with. 
The blower nozzles on the positive head of the 

blown arc may be Supplied by the Same Supply 
blower. Preferably the supply tube 27 is tapped 
by the tube 5 before entering into the injector 
device. 
A blown arc with double injector according to 

the present invention offers particular advantages 
for motion picture projection. In general two 
projectors with associate lamps are alternately 
employed. The injectors of both lamps may be 
Supplied by a single Supply blower which alter 
nately supplies one of the lamps thereby con 
siderably reducing installation costs. The con 
tinuous output of the blower motor consequently 
may be adapted to the Supply of one lamp only. 
During the period of change over from one pro 
jector to the other the blower supplies air to 
both lamps and the efficiency and output of the 
injectors are reduced. Reduced output of the in 
jectors nay, however, be tolerated for a short 
interval due to a certain indifference of the blown 
arc to fluctuations of intensity of the air blast 
and of the draft in the Suction pipe. 
An arrangerinent of two blown arc lampS Sup 

plied by one common blower is shown in Fig. 3. 
Two lamps 30 and 3, which may be constructed 
in the same Way as the lamp Shown by Fig. 1, 
serve to illuminate the aperture of two projectors 
32 and 33, one projector and one lamp each form 
ing a single unit. The double injectors 34 and 
S5 provide suction and ventilation to lamps 30 
and 3, respectively. Both injectors are Supplied 
With fresh air by the same supply blower 36. 
The blower 36 located Separately from the lamps 
is mounted on silencing Springs or rubber mount 
ings 37 and is connected via a flexible tubular 
member 39 to the supply tubes 38 leading to 
lamps 30 and 3. The transmission of noise from 
the blower to the lamps is thereby effectively 
suppressed. As has already been mentioned the 
continuous output of the motor of the blower 
36 is sufficient to supply air to one injector only. 
Two valves 40 and 4 are provided in the supply 
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6 
tubes 38 permitting to shut off one or the other 
of the injectors. Both valves will be opened 
during the short period of change over from One 
projector to the other, i. e. when both arcs alre 
operated. During this period the air supply of 
each lamp drops below the normal value. Mutual 
interlocking devices actuating or locking Valves 
40 and 4 may additionally be employed to pre 
went both injectors from remaining connected to 
the blower, after the change over, So that the 
air is supplied only to the operated lamp alone, 

Alternatively the separate blower may be de 
signed to delive1 the full annount of air re 
quired by both laraps during the interval of 
change over, the blower motor taking overload 
during this period. In this case an additional 
choke may be provided in the Supply line limit 
ing the air pressure to its required value when 
only one lamp is operated. This choke may be 
governed by said interlocking device in such a 
Way that the choke is active only when one of 
valves 40 of S is closed. 
-The invention offers further considerable ad 

vantages if the blown arc lamp is to be en 
ployed for lighting of notion picture studios, 
where the possibility of separating Supply blower 
and lamp offer's particular advantages. The 
lamp may be moved about freely and need Only 
be connected to central Supply blower by a thin 
hose. Due to the absence of a rotating ne 
chanical blower on the lamp practically no noise 
is generated which is highly advantageous When 
taking talking pictureS. 
In the foregoing specification reference has 

been made exclusively to the employment of a 
double injector in blown arc lamps which Con 
stitutes its main field of application. This, how 
ever, is by no means to be construed as limit 
ing, and double injector of the kind described may 
advantageously be employed whenever the re 
moval of gases from different channels is to be 
effected by one single device of simple construc 
tion. 
I claim: 
1. In a blown arc lanp, the combination with 

a lamp housing, a positive carbon electrode, a 
hollow electrode head Surrounding said electrode 
and constituting a nozzle to direct a blast of air 
coaxial With and away from the arc end of Said 
electrode, a negative electrode having an arcing 
tip in alinement with the axis of the positive 
electrode, and a suction pipe With an inlet open 
ing adjacent the arc end of Said negative elec 
trode to receive said air blast and arc gases en 
trained thereby; of means for establishing a re 
duced pressure within said suction pipe, said 
means comprising an injector into Which said 
Suction pipe opens, a blower spaced from and 
Supported independently of said lamp housing, 
and a pipe Connection from Said blower to said 
injector to establish an air current through the 
Sale. 

2. In a blown arc lamp, the invention as recited 
in claim 1, wherein Said pipe connection includes 
a flexible Section to preclude the transmission of 
blower noise and vibration to said lamp housing. 

3. In a blown arc lamp, the invention as re 
cited in claim 1, wherein said injector comprises 
a tubular member having a contracted intermedi 
ate portion followed by a conically diverging por 
tion, and Said Suction pipe extends into and axial 
ly along Said tubular member with its outlet end 
terminating at Substantially the contracted inter 
mediate portion thereof. 

4. In a blown arc lamp, the invention as recited 
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in claim 3, wherein said tubular member sur 
rounds the Suction pipe fron a point adjacent its 
inlet opening, whereby said suction pipe is cooled 
by the current of air established through Said 
tubular member by said blower. 

5. In a blown arc lamp, the invention as recited 
in claim 3, in combination with a second tubular 
member concentrically Surrounding the conical 
ly diverging portion of said first tubular member 
to constitute a Second injector, the inlet end of 
Said Second injector opening into Said lamp 
housing to establish an air stream therethrough. 

6. In a blown arc lamp, the invention as recited 
in claim 1, Wherein Said lamp housing is pro 
vided with a ventilating opening, in combination 
with a Secc32d injector energized by said blower 
for withdrawing aii from said lamp housing 
through said vertilating opening. 

7. In a blown arc lamp, the invention as recited 
in clain 6, wherein said second injector is in 
tandern with Said first injector, the mixture of 
air and arc gases issuing Out of the first injec 
tor constituting the propellant medium for said 
Second injector. 
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8. In a blown arc lamp, the invention as recited 

in claim. , in combination with a silencer at the 
exhaust side of said injector. 

9. In a blown arc lamp, the invention as recited 
in claim i, in combination with a pipe connection 
from Said hollow electrode head to Said blower 
Which energizes Said injector. 

EDGAR GRETENER. 
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