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1. 
Our invention relates to machines for exhaust 

ing lamps, discharge tubes and similar electri 
cal devices comprising an enclosing envelope. 
More particularly, our invention relates to the 
multiple-station type of machine for exhausting 
the envelope of Such electrical devices automati 
cally and at a high rate of Speed. 
Machines for exhausting incandescent and 

fluorescent lamps as well as other electric devices 
having an enclosing envelope provide for 
the heating of said devices to assist in the 
removal of contamination on the interior Sur 
faces and occluded in the envelope and other 
parts thereof. In certain instances, the heating 
function of the exhaust machine also effects 
treatment of a coating on the envelope. . An in 
stance of this kind is where the heat has the 
function of eliminating a binder used to Secure 
the fluorescent powder to the envelope. 
One object of our invention is to provide an 

exhaust machine having means to heat an elec 
tric device of the class described which means 
is particularly adapted to accurately control the 
temperature of all portions of the electrical de 
vice and capable of rapidly raising and maintain 
ing a relatively elevated temperature therein. A 
machine attaining this object has means remote 
from the electrical devices for heating air under 
controlled conditions and other means for blow 
ing a flood of said heated air over the electrical 
devices. No variation in temperature can Occur 
in the various parts of the devices in this man 
ner of heating and a very rapid rise in the tem 
perature of the device is readily produced. Such 
a machine permits the use of critical manufac 
turing schedules of greater effectiveness than 
usual commercial procedures and accordingly... al 
lows the manufacture of improved electrical de 
vices. This machine is also advantageous in that 
it eliminates the need for larger and more costly 
apparatus. 
Another object of our invention is to provide 

exhausting and heating apparatus well adapted 
to treat fluorescent lamps comprised of envelopes 
of extended length and concentrations of maSS 
in the form of electrode assemblies at opposite 
ends. Such lamps are often eight feet in length 
and therefore are difficult to heat rapidly to a 
desired temperature without excessively heating 
certain portions. Still further difficulty is en 
countered in treating fluorescent lamps in that 
it is only practical to hold said lamps in a verti 
cal position in exhausting apparatus thereby 
necessitating the use of an oven of considerable 
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natural convection currents. To overcome the 
above difficulties, an oven is provided in the ex 
haust machine for holding the fluorescent lamps 
during treatment and an electric heating unit 
and blower used to circulate heated air through 
the oven with sufficient rapidity to equalize the 
temperature in all parts of said oven and the 
lamp. This method or mode of heating requires 
that the oven and cooperating elements of the 
exhaust machine be provided with means to re 
Strict any appreciable loss of heated air; and 
in that connection, movable doors are provided 
to block the opening... through which the lamps 
paSS into or out of the oven. According to a 
feature of the invention, the oven doors, which 
are required at opposite ends of the oven, are 
preferably in the form of a plurality of blades 
extending radially from vertical shafts and are 
partially contained. Within pockets within the 
Oven in. Such a manner that the rotation of the 
ShaftS causes certain blades to block the open 
ings to the Owen While the lamps are carried into 
Or Out of Said. Oven in the Space between the 
blades. . . . - - - - - 

According to a still further feature of the in 
Vention the electrical device is Supported by 
means extending through an opening in the top 
of the heat chamber of the oven, which cham 
ber has Walls made of sheet metal strips suspend 
ed from the top adjacent Said opening. This 
construction allows the thermal expansion of said 
Walls to be absorbed in means at the bottom of 
the Strips and in loose lock seams between strips 
and is of still further advantage in that it main 
tains the relative relation of the top of the 
Oven and the lamp holders. This latter condi 
tion contributes to the proper association of 
shields on each lamp holder with the top sur 
face of the oven so that said shields effectively 
block the passage of air from the opening there 
in. In accordance with previous practice, the 
lack of space between the inner part of the oven 
and the exhaust machine had made it necessary 
to use very little insulation on the oven. By re 
moving the heating elements from the Owen 
chamber, in accordance with the present inven 
tion, it became feasible to apply a comparative 
ly thick Wall of insulation to all parts of the 
Oven. This has resulted in a very Substantial 
reduction in the amount of electrical power re 
quired, and also provides considerably more com 
fortable Working conditions for the operators. 

Still further features and advantages of our 
vertical extent which normally gives rise to strong 55 invention will appear. from the following des. 
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tailed description of a species thereof and from 
the drawing. 
In the drawing, Fig. 1 is a plan view of a species 

of exhaust machine comprising our invention, 
With an overlying portion of one quarter sec 
tion thereof including the oven removed to show 
the course of movement of the discharge lamps 
being treated and the construction of the oven; 
Fig. 2 is a perspective view of one of the heads 
On the carrier or turret; Fig. 3 is a perspective 
View of the air heating and circulating means as 
SOciated with the oven; Fig. 4 is a vertical sec 
tion through the upper portion of the half sec 
tion of the apparatus including the oven and 
ShoWS in particular the means of Supporting and 
exhausting the lamp through the head, the rela 
tionship of the head to the oven, and the upper 
air circulation passage; Fig. 5 is a vertical sec 
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tion, corresponding to Fig. 4, of the lower portion - 
of the apparatus and shows in particular the 
lower... air circulation paSSage. Of the oven. and 
a portion of the air heating means; Fig. 6 is a 
perspective view with a portion broken there 
from, of the lower portion of the lamp holding 
means of a head of the apparatus and of the lamp 
in position therein; and Fig. 7 is an elevation of 
the entrance end of the oven, and of a head in the 
course of passing between the partitions of the 
door of said oven. 
The apparatus disclosed in the drawings is con 

Structed and arranged so as to hold a single 
relatively long (8 foot) fluorescent type discharge 
lamp...in each of a plurality, of work heads 
mounted about the periphery of the carrier or 
turret 2 and so as to effect the heating thereof 
automatically during the movement of said heads 

around the apparatus under the influence of 
the turret 2. The lamps. 3 (Figs. 2 and 4) are 
suspended in vertical position directly below the 
main portion of the heads. Which overhang the 
periphery of the turret 2 in very much the same 
manner as in the apparatus disclosed in United 
States Patent 2,247,513, Marshaus, dated July 1, 
1941, and which patent is assigned to the assignee 
of the present invention. In the course of the 
operation of the apparatus, the lamps, paSS 
through a series of manufacturing. Steps. corre 
Sponding to that performed by the patent ap-. 
paratus. The manufacturing steps include the 
exhausting and gas filling treatments effected 
through the main portion of the head directly 
aSSociated With the turret 2 and to Which the 
upper end of the lamp 3 is connected, and other 
treatments effected by apparatus located direct 
ly below Said head portion and along the course 
of movement of the main portion of the lamp.3. 
The first step in the cycle of operations of the 

present apparatus occurs when the lamp. 3 is in 
Serted either mechanically or manually into the 
heads then located at station A or B. At such, 
times, the lamp 3 is manipulated so that the 
exhaust tube 4 at the upper end thereof is carried 
upWard into the opening at the center of the ex 
haust chuck 5 of the head and so that the long 
tubular envelope 6 is placed between various pairs 
of jaws 7 and 8 of a downwardly extending holder 
of-the-head . The insertion operation also in 
cludes resting the lower end of the envelope 6 
in the cup 9 (Figs. 5 and 6) on the lower-portion 

The exhaust chuck 
5 is the means of connecting the lamp, 3 to a 
conduit if C leading to a rotary valve located 
about the axis of rotation of the turret 2, which 
Walve. is adapted to effect the exhausting and 
filling operations of the apparatus in accordance 
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4. 
with the rotation of the turret 2 and the location 
of the head thereabout. The rotary valve 
and the other directly associated means having to 
do with the exhausting and filling of the lamp 
3 are constructed in accordance with the Mar 
shaus patent hereinbefore referred to, and in gen 
eral effect changes in these operations in the 
manner of the patented apparatus. The lamp 3 
is advanced from station. A to station B. and fur 
ther along the course of movement to each of 
the 32 work stations by successive indexing move 
ments of the turret 2 under influence of driving 
means (not ShOW). 

Successive movements of the head advance 
the lamp. 3. to work station C and then through 
a group of thirteen work stations occupied by an 
oven. 2 which is constructed so as to receive the 
entire lamp 3 and the depending portion of the 
head located below the exhaust chuck 5. The 
oven 2 is equipped with rotatable doors 3 at 
the entrance and exit ends thereof to prevent the 
loss of air and to avoid drafts within the oven i2 
Which could disturb the heat balance thereof. 
While enclosed within the oven 2, the lamp 3 
is heated uniformly from end to end by a flood of 
heated air forced upward therethrough. Subse 
quent indexing movements of the work head 
carry the lamp 3. completely through the oven 2 
and then through another group of work stations 
Where the lamp. 3 is treated by means directly as 
Sociated with the Work head and other means 
(not shown) not relevant to this invention. 
Finally the lamp 3 arrives at station. E where it 
is sealed off and then passes to station F where: 
it is removed from the apparatus. The opera 
tions occurring at this latter group of work sta 
tions correspond to those occurring in the -ma 
chine disclosed in the Marshaus patent herein 
before referred to, and are performed by means. 
not shown in complete detail in the present ap 
plication. Full details of the operation of the 
disclosed, apparatus, With particular reference to: 
the portions thereof relating to the present, in 
vention, appear in the following detailed descrip 
tion. s 
The insertion of the lamp 3 into the appara 

tus, the first step in the operation thereof, con 
sists, in resting-the completely sealed end of said 
lamp;3 in the cup 9 (Figs. 5. and 6) located on the 
lower portion of a holder extending downward 
from the head l, the operation being performed 
in such a manner that the leading-in wires 4-4. 
projecting from that end of the lamp. 3. fall into 
opposed. Iaotches. 9 in the rim thereof. The lamp 
3. is then pushed downward against the yielding 
resistance of the cup, 9 until the exhaust tube: 4. 
(Fig. 4) at the upper end thereof is below the 
level of the shield. 5, whereupon it is moved bagk 
under Said shield. 5 to, alignment With the: ex 
haust chuck.5. and moved up into proper engage 
ment thereWith. The upward pressure produced 
by the cup 9 is Sufficient to support the lamp 3 
and is effected through the attachment of the 
bolt. E6;(Fig. 6) extending from cup. 9, to a piston 

7. Within the tubularlower portion 8 of the post 
9. of the holder of the head l. The pistonii, in 

turn, is supported by a rod 2 extending upward 
through the full length of the post 9 and the 
parts of the head to a nut (Fig. 2) bearing upon 
the Spring 2 surrounding the upper end thereof 
and Seating on said, head?. Slots 22 in opposite 
sides of the lower tubular portion 8 of the post 
9 allow free vertical motion of the bolt 6 so. 
that downward pressure upon the cup 9 which 
compresses: the spring. 2d Will lower said cup, 9, 

  



2,575,756 
5 

A nut 23 upon the end of the bolt f6 permits the 
cup 9 to be detached from the piston and easily 
replaced with another of different size if desired. 
The posts 9 of the holder of each head of the 
apparatus are attached to a lateral portion of 
the main body 24 of the exhaust, chuck 5 and 
are joined at their lower ends by a circular band 
25 of metal extending completely around the ap 
paratus, which band 25 keeps the lower ends of 
said posts 9 in proper alignment. 
At the time the upper end of the lamp 3 is 

moved under the shield 5 and into alignment 
with the exhaust chuck 5, the jaws 7 and 8 of 
the holder therefore are caused to separate suffi 
ciently to permit the lamp envelope 6 to pass 
therebetween. This operation is effected by man 
ual pressure against the hand lever 26 located ad 
jacent, the exhaust chuck 5 so that the vertical 
shaft 27 on which it is mounted, and the jaws 8 
below at various positions along its length, are 
turned sufficiently to allow the lamp 3 to be 
pressed against the stationary jaWS 7. The re 
lease of pressure against the hand lever 26 per 
mits the contraction force of the Spring 28 ex 
tending between posts in said lever 26 and the 
body 24 of the exhaust chuck 5 to turn shaft 2. 
and carry the jaws 8 against the envelope 6 with 
sufficient pressure to clamp it against the station 
ary jaws 7 of the holder. Inasmuch as jaws 7 are 
fastened directly to post 9, the lamp 3 becomes 
properly aligned with the head when pressed 
thereagainst. The jaws 8 maintain their relative 
position in the apparatus since the upper end of 
the vertical shaft 27 to which they are attached 
is journalled in the body 24 of the exhaust chuck 
5 and is clamped to the side of post 9 at various 
points along its length by the metal straps 29 
(Fig. 6). Insertion of the lamp 3 is completed 
by a manually produced upWard movement of the 
lamp 3 which threads the end of the exhaust tube 
4 through the opening in shield 5 and into the 
opening in the expansible packing ring 30 of the 
exhaust chuck 5 and by manipulation of the hand 
lever 3 extending from the compression cap 32 
of the exhaust chuck 5 so as to screw said cap 32 
onto the body 24 thereof and squeeze the packing 
ring 30 sufficiently to seal the exhaust tube 4 in 
said chuck 5. 
The lamp 3 is advanced to work station C from 

work station B by the index of the head and 
in so doing is introduced to the first operation of 
the apparatus having to do with the exhaustion 
and filling thereof. This operation is effected by 
the rotation of the upper half 33 of the rotary 
valve i, which is joined to the turret 2 by the 
stud 34, to a position where the paSSage 35, con 
nected by the conduit and the chuck 5 to Said 
lamp 3, is over a passage corresponding to that 
shown at 36 in the lower stationary half 37 of 
the rotary valve . The pipe 38 connects pas 
sage 36 to the main source (not shown) of vac 
uum. The exhausting operation continues 
throughout the entire period the lamp 3 remains 
at station C and is only interrupted when the 
periodic index of the turret 2 moves the head 
and the upper half 33 of the rotary valve f l to 
a succeeding position. 
The indexing movement carrying the head 

from station C continues the exhausting and gas 
filling operations by again making a Suitable con 
nection to the head through the rotary valve 
and initiates the first step in the introduction of 
the lamp 3 in the oven 2 by causing said lamp 3 
to be carried between two of the partitions or 
blades 40 of the rotatable door 3 at the entrance 
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end thereof. The index also effects a partial ro 
tation of the door 3 (Figs. 1 and 7), whereby the 
blade 40 thereof closing the opening to the oven 
2 is moved further into the pocket 40' of said 
oven 2 holding said door f3, and a second blade 
passes into position behind the lamp 3 and blocks 
Said entrance. The lamp 3 then has a position 
corresponding to the lamp 3 shown at station D 
(Fig. 1) on the opposite side of the turret. The 
oven door 3 comprises a plurality of blades 40 
of the same height as the entrance opening and 
the pocket 40' in the oven 3, which blades 40 
radiate from a central shaft 4 journailed at 
top and bottom in corresponding arms 42 (Figs. 
1 and 7). The door 3 is turned by the engage 
ment of fixed rollers 43, located between the heads 
on arms 44 extending from the body portions 

24 of the exhaust chucks 5, with the notches in 
the periphery of the wheel 45 at the upper end 
of the shaft 4. Other notches 48 in the peri 
phery of the wheel 5 provide clearance for the 
exhaust chucks 5. , , 
The oven door 3 reduces the loss of heat from 

the entrance to a minimum and in that con 
nection functions in cooperation with a metal 
Shield 4 covering all of the botton end of the 
Oven pocket 40' except a clearance slot for shaft 
4 and shields 43 and 49 covering the top end of 
the pocket 40' to a point parallel to the end wall 
of the Oven 2 in blocking movement of air there 
from. The shield 47 is positioned so as to be 
Wiped by the bottom edges of the several blades 
46 of the door 3 engaging the walls of the oven 
f2 and therefore is in position to prevent the 
eScape of heat downward between said blades 49. 
The shields 48 and 49, on the other hand, are 
positioned so as to be wiped by the top edges of 
the blades 40 of the door f3 and close off the up 
Ward paSSages between the particular blades 4 
adjacent the oven 2 except for a passageway 
provided to accommodate the posts f9 and shafts 
27 of the heads . The arcuate shield 5, which 
rests on the head of a stud 48 extending from the 
bottom of the body 24 of each exhaust chuck 5, 
closes the Space between shields i8 and 49. Inas 
much as all portions of the door 3 of the oven 2 
become heated during operation and radiate heat 
in the direction of the operator opposite loading 
Stations A and B, a removable curved shield 5 
is mounted around that portion thereof adjacent 
Said Stations A and B in a position to intercept 
Said heat. The oven door 3 aiso provides a 
means of entering the interior of the oven i 2 in 
that the arms 42 engaging the central shaft 4 
thereof are pivoted upon bolts 52 held by portions 
of the frame 53 of the apparatus and can be 
SWung OutWard away from the entrance to said 
Owen 2 after the strap 54 and pin 55 respectively 
are loosened from their attachment to another 
portion of said frame 53. 
The Succeeding index of the head carries the 

lamp 3 further into the oven f2 and away from 
between the blades 49 of the oven door. 3, and 
positions Said lamp 3 at the first of a series of 
stations within the heat chamber of the oven 2. 
Ten Succeeding stations are located within the 
Owen chamber, Which is defined by two relatively 
closely Spaced heavily insulated Vertical Walls of 
said oven f2, and in each of said stations the 
lamp 3 is correspondingly subjected to the heat 
of a flood of air circulated upward therebetween, 
All heat contained within the oven chamber is 
Supplied by the influx of heated air into the lower 
portion of Said chamber from a large plenum 
chamber 56 located to one side thereof and is heat 



7 
generated outside of the walls of said oven f2 in 
air recirculated after being withdrawn through a 
corresponding plenum chamber 57 at the top 
thereof. The air passes between the plenum 
chambers 56 and 57 and the oven chamber 
through connecting passages 56 and 57 extend 
ing substantially the full length of said chamber 
and is circulated by a System including the round 
pipe 58 (Fig. 3), blower 59 and heater 60. The 
walls of all portions of the circulating means are 
insulated in the manner of the oven 2 and re 
strict the loss of heat to a minimum so that the 
desired temperature in all parts of the oven 2 
can be maintained by the flow of air produced 
by the blower 59 without difficulty and in an 
efficient manner. Heating means of the type dis 
closed provides accurate control of the tempera 
ture in the lowest and most extended portions of 
the oven 2 since said air is circulated between 
the extremities of the oven 2 and avoids as much 
as possible inward leakage of cool air, vertical 
variations effected by convection currents and 
shielding effects, etc. of portions of the apparatus. 
The rapid circulation of heated air also promotes 
very rapid transference of heat to the lamp. 3 
thereby lessening the period of treatment required 
and by the accurate maintainance of temperature 
permits more desirable but more critical heat 
treatments to be used. The circulating means associated with the : 
oven 2 provides for drawing air from the top of 
the full lineal extent of the vertical heat cham 
ber forming the lamp-holding chamber of the 
oven 2 and withdraws the air through the lat 
erally directed passageway 54 which extends, as 
near as practical to the entrance and exit ends 
of said heat chamber. The exhausted air trav 
eling out through passage 57 and plenum 5 is 
gradually drawn into the circular flow pattern 
of the connected pipe 58 which conducts it to 
the inlet opening of the centrifugal type. blower 
59. The heated air, which conditions the heat 
chamber and consequently the lamp 3, enters 
the botton of said chairaber from the passage 55 
which extends the full lineal extent thereof in 
the manner of passage 55' and represeats the 
forced flow of air discharged by the blower 59 
and conducted through the heater 6 and 
plenum 56 to the passage 56. Bafiles 6f 62, and 
63 (Figs. 1 and 5) are provided at the center of 
the discharge end of the passage 56 directly 
opposite the outlet of the heater 60 to impede 
the flow of air sufficiently to promote the desired 
flow from the opposite extremes of said : dis 
charge end and to effect a controlled direction 
of flow of air into the heat chamber of the oven 
i2. The baffle 62 blocks the direct flow of air 

0. 
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from the lower end of the lamp 3, whereas the 
baffles, 6 and 63 in cooperation with baffle 62 
cause the air discharged into the heat chanaber 
to flow upward and downward respectively along 
the outer wall of the oven i2. The flow of air is 
also proportioned between the upper and lower 
portions of the heat chamber by the fixed baffle 
68 midway in the outlet end of the passage 56', 
The lamps 3 contained within the ovens 2 are 

always exposed to the circulation of heated air 
in that the blower 53, which is driven by the 
electric motor 65, is continuously operated. The 
electric motor 65 drives the fan (not shown) of 
the blower 59 through the belt 63 and the pulleys 
67 and 68 on the motor and fan shafts, 69 and 
79 respectively and at Such a rate as to move the 
air around the lamps 3 in the major part of the 
heat chamber at a velocity of some 300 feet per 
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minute. This rapid rate of circulation enables 
lamps 8 feet in length to be quickly raised to the 
temperature of treatment which in the present 
instance is in the order of 550° C. Accurate 
maintenance of this treatment temperature is 
also accomplished by the circulation of the 
heated medium as the electric resistance: ele 
ments. 71, which necessarily operate at a higher 
temperature than the surrounding air, are re 
mote from the lamp 3 and the only heat trans 
ferred thereto is that of the circulating air 
which is subject to accurate control. The tem 
perature of the heat treatment is automatically 
maintained by electric means (not shown) con 
trolled by thermocouples (not shown) at various 
positions within the oven 12 and capable of be 
ing preset over a wide range to the temperature 
desired. - 

Expansion and contraction of the highly 
heated inside portions of the oven 2 is provided 
for by having the longer sections of the walls of 
the heat chamber formed from overlapping 
strips 72 and 13 of vertically arranged sheet 
metal fastened at the top to cool and therefore 
relatively fixed support members of the oven 2 
and by keeping said strips taut by a downward 
pull on the lower ends thereof. The strips 72 
forming the wall of the heat chamber adjacent 
the center of the machine hang from a rod 4 
supported by structural members 75 and 76 ex 
tending through a relatively cool portion of the 
oven i 2 to the base of the machine, whereas, the 
strips 73 forming the opposite side of the heat 
chamber hang from the edge of a plurality of 

5 brackets 77 mounted on a cross structural mem 
ber 18 in turn supported by beams 79 and 36. 
Loose lock seams 8 (Fig. 1) are provided be 
tween adjacent strips 72 and 73 to allow said 
Strips to expand laterally and still maintain a 
Substantially leakproof construction. The lower 
end of each of the strips 12 and 13 is pulled taut 
by a rod. 82 extending downward through the 
bottom of the oven 2 where a spring 83 located 
between a nut on the end thereof and the bot 
tom of the oven 2 exerts a constant pull there 
on. The above type of oven construction fixes 
the top portion of the oven 12 within relatively 
close limits during all conditions of heat and 
thereby assures a substantially fixed relation be 
tween the parts of the heads i and the adjacent 
portion of said oven 2. As shown in Fig. 4, the 
lamp holder of the head and the exhaust tube 
4 of the lamp. 3 are accommodated in an open 
ing in the top of the oven f2 along their course 
of movement, which opening is blocked off by 
the shield 5 carried by each head . The 
height of the oven 2 is such that the shields 5 
ride up onto the top surface thereof when the 
head passes into operative relation to said 
oven 2 and remain in contact with said surface 
during the entire interval said relation con 
tinues. Since, each shield 5 is separate from 
the others, independent vertical movement of 
each can occur and positive engagement between 

5 each shield 15 and the top of the oven 2 is as 
sured under any normal variation in relation 
between said head and the oven 2. 
The exhausting and gas-filling. operations per 

formed by the apparatus during the location of 
the lamp 3 at the work stations occupied by the 
oven 2 are under the control of the valve if 
as in the usual exhaust apparatus and in ac 
cordance with usual practice may include ex 
hausting, flushing and filling operations in any 
desired combination. In the instance shown, 
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connections are made through the rotary valve 
to the exhaust chucks, 5 of the heads. at 

each of the above stations which provide for the 
exhausting of the lamp 3 by a source (not shown) 
of rough vacuum. No other operations are per 
formed upon the lamp 3 until it passes out of 
the Owen 2 through the rotary door 3 opposite 
station D. 

In the course of the movement of the lamp 
3 through the various work stations between 
station ID and stations E and F, the unloading 
stations, the head advances said lamp 3 into 
proper operating arrangement with other means 
not herein disclosed but corresponding to that 
shown in the Marshaus Patent 2,247,513, which 
provides for certain other treatments to said 
lamp 3 and finally the tipping off of the exhaust 
tube 4. The exhausting and filling operations 
occurring during the above course of movement 
are also completed in a manner corresponding to 
that disclosed in the said Marshaus patent under 
the control of the rotary valve and, corre 
Spondingly, a controlled quantity of mercury is 
discharged into the lamp 3 through the exhaust 
chuck 5 by operation of the dispenser or doser 
85 which is a unit of the head directly above 
said exhaust chuck 5. 
In the present instance, the heads are each 

Separately cooled by the flow of water passing 
through the short passage 86 in the body 24 of 
the exhaust chuck 5. The cooling water flows 
from a source provided by the stationary pipe 
87 located on the axis of rotation of the turret 
2 and passes through lateral openings therein 
to an opening behind the rotatable ring 88 of 
the stuffing box 89 and thence through openings 
in said ring 88 and the pipe 9 to one end of the 
passage 86 in the head . The water is drained 
from the opposite end of the passage 86 through 
pipe 9 to the stationary open trough 92 which 
extends completely around the apparatus under 
the turret 2 and which is provided with a suit 
able drain pipe. Support for the trough 92 is 
provided in brackets 93 located at spaced inter 
vals about the apparatus and engaging the up 
standing posts 94 of the frame of the apparatus. 
The posts 94 also add further support and stiff 
ness to the turret 2 by furnishing, through the 
medium of the roller 95 in the yoke 96 on the 
upper end thereof, a rest upon which the lower 
edge of the rib 9 in the turret, 2 seats through 
out the course of rotation thereof. 
What We claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An exhaust machine for electric lamps or 

Similar devices comprising a head for holding 
and making a gastight connection to a lamp, a 
carrier for Supporting the head and advancing 
it to each of a plurality of stations, means con 
nected to the head for effecting evacuation of 
the lamp at certain of said stations, an oven 
mounted adjacent the path of movement of said 
head and including a chamber for receiving the 
lamp, and air circulating means connecting op 
posite extremities of the oven in a closed circuit 
comprising a blower and air heating means for 
directing a flow of heated air through the Said 
chamber. 

2. An exhaust machine for elongated electric 
lamps or similar devices comprising a head for 
holding a lamp in a vertical position and making 
a gastight connection thereto, a carrier for Sup 
porting the head and advancing it to each of a 
plurality of stations, means connected to the 
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head for effecting evacuation of the lamp at 
certain of said stations, an oven mounted adja 
cent the path of movement of Said head and 
including an elongated chamber for receiving the 
lamp, and air circulating means connecting the 
upper and lower extremities of the oven in a 
closed circuit comprising a blower and air heat 
ing means for directing a flow of heated air up 
ward through the Said chamber. 

3. An exhaust machine for electric lamps or 
similar devices comprising a head for holding and 
making a gastight connection to a lamp, a car 
rier for supporting the head and advancing it to 
each of a plurality of stations, means connected 
to the head for effecting evacuation of the lamp 
at certain of said stations, an oven mounted ad 
jacent the path of movement of Said head in 
cluding a chamber open at the top and terminat 
ing in openings in the ends thereof for receiving 
the lamp, movable doors at the opposite ends of 
the oven closing off the openings therein, means 
for actuating the doors to permit the lamp: to 
pass to and from the oven, a shield mounted on 
the head and engaging the upper Surface of the 
oven for closing the top opening therein, and air 
circulating means connecting the upper and 
lower extremities of the oven in a closed circuit 
comprising a blower and air heating means for 
directing a flow of heated air upward through 
the chamber thereOf. 

4. An exhaust machine for electric lamps or 
similar devices comprising a head for holding and 
making a gastight connection to a lamp, a car 
rier for supporting the head and advancing it 
to each of a plurality of stations, means con 
nected to the head for effecting evacuation of the 
lamp at certain of said stations, an oven mounted 
adiacent the path of movement of said head in 
cluding a chamber open at the top and termi 
nating in openings in the ends thereof for re 
ceiving the lamp, doors rotatable about a vertical 
axis at the opposite ends of the oven having 
blades radiating from said axis and arranged to 
wipe opposite walls of the openings therein, 
means engaged by the head during movement 
thereof to and from operative relation to the oven 
for rotating the doors to cause the blades there 
of to pass successively to opposite sides of the 
lamp held by the head and to positions to close 
said openings, and air circulating means Con 
necting the upper and lower extremities of the 
oven in a closed circuit comprising a blower and 
air heating means for directing a flow of heated 
air upward through the chamber thereof. 

5. An exhaust machine for electric lamps or 
similar devices comprising a head for holding 
and making a gastight connection to a lamp, a 
carrier for supporting the head and advancing 
it to each of a plurality of stations, means Con 
nected to the head for effecting evacuation of 
the lamp at certain of said stations, an Oven 
mounted adjacent the path of movement of Said 
head including semi-circular pockets in the ends 
thereof and a chamber open at the top and ter 
minating in said pockets for receiving the lamp, 
rotatable doors mounted on a vertical axis with 
in the pockets of the oven having blades radiat 
ing from said axis and arranged to wipe the walls 
of said pockets, means engaged by the head dur 
ing movement thereof to and from operative 
relation to the oven for rotating the doors to 
cause the blades thereof to pass successively to 
opposite sides of the lamp held by said head and 
to positions in the pockets to close the openings 

75 therein, and air circulating means connecting the 



upper and lower extremities of the oven in a 
closed circuit comprising a blower and air heat 
ing means for directing a flow of heated air up 
ward through the chamber thereof. 
6. An exhaust machine for electric lamps or 

- similar devices comprising a head for holding 
and making a gastight connection to a lamp, a 
carrier for supporting the head and advancing it 
to each of a plurality of stations, means con 
neéted to the head for effecting evacuation of 
the lamp at certain of Said stations, an oven 
mounted adjacent the path of movement of Said 

- including semi-circular pockets in the ends 
thereof and a chamber open at the top and ter 
minating in said pockets for receiving the lamp, 
rotatable doors mounted on a vertical axis with 
in the pockets of the oven having blades radiat 
ing from said axis and arranged to wipe the walls 
of said pockets, a notched disc connected to one 
end of each door and engaged by a portion of 
the head during movement thereof for rotating 
said doors to cause the blades thereof to pass 
successively to opposite sides of the lamp held by 
the head and to positions within pockets to close 
the openings therein, and air circulating means 
connecting the upper and lower extremities of the 
ovenin a closed circuit comprising a blower and 
air heating means for directing a flow of heated 
air upward through the chamber thereof. 

7. In an exhaust machine for electric lamps or 
oven including a chamber for receiving the lamp 
terminating in openings in the ends thereof and 
including lateral passages at the top and bottom 

he chamber extending substantially the full 
ththereof for circulating heated air there 
ugh, a deflector located within the oven at 

e juncture of one lateral passage and the cham 
ber for redirecting and restricting the inflow of 
air from said passage to said chamber, movable 
doors at opposite ends of the oven for closing 

e openings therein, and air circulating off th - - - - 

means connecting the passages in the oven in 

through the chamber. 
8. In an exhaust machine for electric lamps 

or similar devices, heating means comprising an 
oven including a chamber for receiving the lamp 
terminating in openings in the ends thereof and 
including lateral passages at the top and bottom 
of the chamber extending substantially the full 
length thereof for circulating heated air there 
through, deflectors located within the oven op 
posite the end of one lateral passage for block 
ing the direct flow of air therefrom to the cham 
ber and redirecting said flow along the walls 
thereof, movable doors at opposite ends of the 
ven for closing off the openings therein, and air 

circulating means connecting the passages in the 
oven in a closed circuit comprising a blower and 
airheating means for directing a flow of heated 
air through the chamber. 

9. In an exhaust machine for electric lamps or 
similar devices, heating means comprising an 
oven including semi-circular pockets in the ends 
thereof, a chamber terminating in said pockets 
for-receiving the lamp and lateral passages at 
the top and bottom extremities of the chamber 
extending substantially the full length thereof, 
rotatable doors located within pockets of the oven 
having blades radiating from the axis of rotation 
and arranged to wipe the walls of said pockets, 
means to rotate the doors to cause the blades 
thereof to pass successively to opposite sides of 
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the lamps entering and leaving the chamber of 
the oven and to positions within the pockets to 
close off the chamber, deflectors located within 
the oven opposite the end of the lower lateral 
passage for blocking the direct flow of air there 
from to the chamber and proportioning said flow 
along the walls thereof, and air circulating means 
connected to the lateral passages in the oven 
and forming a closed circuit therebetween com 
prising a blower and air heating means effecting 
a rapid circulation of heated air from the bottom. 
to the top of the chamber in Said Owen. 

10. In an exhaust machine for electric lamps 
or similar devices, heating means comprising an 
oven including a chamber for receiving the lamp 
terminating in openings in the ends thereof and 
formed from relatively narrow overlapping paral 
lel Strips of material, movable doors at opposite 
ends of the oven for closing off the openings 
therein, and air circulating means connecting the 
upper and lower extremities of the oven in a 
closed circuit comprising a blower and air heat 
ing means for directing a flow of heated air 
through the chamber thereof. 

11. In an exhaust machine for electric lamps 
Or similar devices, heating means comprising an 
oven including a chamber for receiving the lamp 
terminating in openings in the ends thereof and 
formed from relatively narrow overlapping paral 
lel strips of material, and including fixed support 
means for One end of the Strips and means for 
exerting a constant pull onto the other end of 
said strips to absorb longitudinal expansion 
therein, movable doors at opposite ends of the 
Oven for closing the openings therein, and air 
circulating means connecting the upper and lower 
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extremities of the oven in a closed circuit com 
prising a blower and air heating means for direct 
ing a flow of heated air through the chamber 
thereof. 

12. In an exhaust machine for electric lamps 
or similar devices, heating means comprising an 
oven including a chamber terminating in open 
ings in the ends thereof for allowing the lamp 
to enter and leave said chamber and having an 
opening extending between said first-mentioned 
Openings in the ends for permitting constant en 
gagement with the lamp in said chamber, support 
means for the oven extending externally thereof 
to portions on opposite sides of the last-men 
tioned opening, movable doors at opposite ends 
of the oven for closing off the first-mentioned 
Openings therein, and air circulating means con 
necting the upper and lower extremities of the 

5 Oven in a closed circuit comprising a blower and 
air heating means for directing a flow of heated 
air through the chamber thereof. 

13. In an exhaust machine for electric lamps 
Ol' Similar devices, heating means comprising an 
oven including a chamber terminating in open 
ings in the ends thereof for allowing the lamp 
to enter and leave said chamber, and having an 
opening extending between said first-mentioned 
openings in the ends for permitting constant en 
gagement. With the lamp in said chamber, said 
chamber being formed from relatively narrow 
overlapping parallel strips of material, fixed sup 
port means for the ends of the strips adjacent 
the last-mentioned opening in the chamber of 
the oven extending externally of said oven, means 
for exerting a constant pull onto the other end 
of Said Strips to absorb longitudinal expansion 
therein, movable doors at opposite ends of the 
oven for closing the openings therein, and air 

3 circulating means connecting the upper and lower 
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extremities of the oven in a closed circuit com 
prising a blower and air heating means for direct 
ing a flow of heated air through the chamber 
thereof. 

14. An exhaust machine for electric lamps or 
Similar devices comprising an oven including an 
insulated chamber, a carrier including means to 
Support lamps and carry them along a path of 
travel through said oven, means including ex 
haust heads on said carrier for connecting the 
lamps to a source of vacuum, a heating unit, a 
blower, and means connecting said heating unit 
and blower with said oven chamber in a closed 
circuit to recirculate heated air therethrough. 

15. An exhaust machine for electric lamps or 
similar devices comprising an oven including an 
insulated chamber having walls made of rela 
tively narrow vertical strips of sheet metal 
attached to each other by loose lock seams to 
permit expansion thereof without warping, a car 
rier including means to support lamps and carry 
them along a path of travel through said oven, 
means including exhaust heads on said carrier 
for connecting the lamps to a source of vacuum, 
a heating unit, a blower, and means connecting 25 
Said heating unit and blower with said oven 
chamber in a closed circuit to recirculate heated air therethrough. 

16. An exhaust machine for electric lamps or 

0 

20 

4. 
similar devices comprising an oven including ari 
insulated chamber having walls made of rela 
tively narrow vertical strips of sheet metal 
attached to each other by loose lock seams to 
permit expansion thereof without warping and 
also including fixed support means for the upper 
ends of said strips and spring means attached 
to the lower ends of said strips to keep them taut, 
a carrier including means to support lamps and 
carry them along a path of travel through said 
oven, means including exhaust heads on said car 
rier for connecting the lamps to a source of 
vacuum, a heating unit, a blower, and means 
connecting said heating unit and blower with said 
oven chamber in a closed circuit to recirculate 
air therethrough. 

JOHN W, FULTON, 
ROBERT A. KUEBLER. 
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