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3,047,166 
LAMP TRANSFER AND INVERTING APPARATUS 
Arthur W. Lamp, Lyndhurst, and Carl R. Meckstroth, 

South Euclid, Ohio, assignors to General Electric Com 
pany, a corporation of New York 

Filed Dec. 26, 1957, Ser. No. 705,208 
2 Claims. (Cl. 214—1) 

This invention relates to apparatus for the manu- ' 
facture of electric lamps of the double ended type hav 
ing a mount sealed into each end thereof, to lamp trans-' 
fer mechanism for transferring a lamp from one manu 
facturing machine to a second manufacturing and as 
sembling machine, and more particularly to an ap 
paratus for sealing the mount into the opposite ends 
of the tubular envelope of the lamp. 

‘In the manufacture of tubular ?uorescent lamps of the 
type in general use at present, a separate lamp mount or 
stem assembly, comprising a glass steam having lead-in 
wires sealed therethrough and supporting an electrode 
thereon, is sealed into each end of the tubular glass lamp 
envelope. The sealing operation is generally carried 
out on a sealing machine customarily comprising a hori 
zontal turret which supports and holds the tubular lamp 
envelope in a vertical position with its lower end resting 
on the glass stem portion of the lamp mount, and then 
indexes the so positioned envelope and mount to a series of 
sealing stations where they are suitably heated, as by gas 
tires, to fuse and seal ‘the envelope end to the glass stem 
of the mount. 

After the sealing of one end of the lamp, the lamp 
is removed from the sealing turret, turned end for end, and 
then placed back in the same or a second sealing turret 
with its lower unsealed end in sealing relation to another 
lamp mount on the second turret. The turning of the 
lamp end for end may be carried out either manually 
or automatically. Where the inverting operation is man 
ual, it is very inconvenient to perform where the lamp is 
of considerable length, such as in the case of the common 
six and eight foot long ?uorescent lamp in common use at 
present. Because of the considerable length, such lamps 
are unwieldy and awkward to handle. For such reason, 
it is dif?cult to prevent the lamp from striking against 
objects in the immediate vicinity (such as the sealing ma 
chine or other adjacent apparatus) ‘and becoming broken 
during the inverting operation. Automatic transfer and 
inverting devices, such as that shown and described in 
Patent 2,844,917 issued on July 29, 1958 to Richard D. 
Caldwell and assigned to the same assignee as the in 
stant application, are known. However, di?iculty has 
been experienced in adapting the apparatus disclosed and 
claimed in the Caldwell application to the transfer of 
lamps of substantial length, i.e., lamps of the six and 
eight foo-t length, due to the limited space available nor 
mally in the factory ‘for performing the transfer and in 
verting operation. 

It is therefore an object of this invention to provide a 
sealing apparatus for tubular type lamps of substantial 
length which will operate to automatically seal one end of 
a tubular lamp envelope and then invert the lamp and seal 
the other end thereof. 

Another object of ‘the invention is to provide a lamp 
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manufacturing apparatus having two separate mechanisms ' 
of similar character for performing assembling and manu 
facturing operations on both ends of tubular lamp enve 
lopes of, substantial length, and means operating in timed 
relation to said manufacturing apparatus for automatically 
transferring and inverting the lamp envelope from one of 
said manufacturing apparatus to the other thereof. 

Still another object of the invention is to provide a 
mechanism positive in operation for automatically in 
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verting tubular lamp envelopes having substantial length 
without interfering with or interrupting the operation of 
the associated manufacturing processes thereof and with~ 
out damaging the lamp envelope. 
A further object of this invention is to provide a dou 

ble-turret type automatic sealing machine for sealing the 
lower ends of tubular lamp. envelopes of substantial 
length positioned on each sealing turret, together with a 
combination transfer and inverting mechanism for auto 
matically transferring the lamp envelopes from one turret 
to the other, and positioning them in inverted position on 
the second turret. 

In accordance with one aspect of our invention, two 
conventional turret type lamp sealing machines are posi 
tioned in adjacent side by side relation to support lamps 
vertically and with a common drive means for indexing 
them in timed relation with each other, and two transfer 
arms provided with lamp gripping means and operating 
in timed relation to the indexed movements of the sealing 
turrets are mounted in a position ‘between the two sealing 
turrets; the ?rst arm is arranged to grip the lamp at the 
unloading station at one of said turrets and at a point 
substantially to one side of the mid-point of the lamp 
and then swing in a horizontal plane and rotate the lamp 
about a horizontal axis transverse to the lamp axis to si 
multaneously transfer and rotate the lamp to the hori 
zontal position and place it in position wherein it is gripped 
by the second transfer arm at a point on the opposite side 
of its mid-point ‘from that gripped by the ?rst arm; the 
second transfer arm further rotates the lamp about a hori 
zontal axis transverse to the lamp axis to the vertical 
position and simultaneously transfers the lamp to the 
second sealing machine at the loading station of the tur 
ret thereof. ’ Y 

Further objects and advantages of the invention will 
appear from the following detailed description of a spe 
cies thereof and from the accompanying drawings. 

In the drawings, FIG. 1 is a plan view of a sealing 
apparatus comprising the invention; . 
FIG. 2 is a fragmentary perspective view of the lamp 

transfer and inverting mechanism of the sealing apparatus 
in position for transferring a lamp envelope from one of 
the heads of the first sealing turret; and 
FIG. 3 is a fragmentary perspective View of the lamp 

M transfer and inverting mechanisms of the sealing appa 
ratus shown in position at the instant of transfer of a 
lamp envelope from one of the transfer arms to the second 
transfer arm and further illustrates diagrammatically the 
operating mechanism for the transfer arms. 
The invention is herein shown and described as ap 

plied to apparatus for sealing the stem assemblies or lamp 
mounts of a tubular discharge lamp to the opposite ends 
of the lamp envelope 1. As shown in FIG. 1, the appa 
ratus comprises a pair of conventional type ?uorescent 
lamp sealing machines 2 and 3 mounted in adjacent side 
by side relation on a common base or frame 4 and op 
erating in timed relation to each other. The sealing ma 
chines 2 and 3 may be of the general type described and 
claimed in U.S. Patent No. 2,434,664-Mal1oy, ‘dated 
January 20, 1948, employing gas ?res to fuse and seal the 
glass stem assemblies to the ends of the glass lamp en 
velope. The machines each comprise respective hori 
zontal turrets or carriers 5, 5’ provided with a plurality 
of heads 6, 6', respectively, located at uniformly spaced 
intervals around the peripheral region of the respective 
turrets. The turrets 5, 5’ are supported on vertical shafts 
7, 7’, respectively, journaled in the machine frame 4, and . 
they are intermittent-1y rotated in a counterclockwise di 
rection in timed relation to each other to successively 
index or advancethe respective heads 6, 6' to a plurality 
of work stations A to Q and A’ to Q’, respectively, corre 
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spending in number to the number of heads on each tur 
ret. The indexing means for the turrets 5, 5’ may be of 
any well—known type, for instance, such as that illustrated 
in U.S. Patent No. 1,742,453, Stiles et al., and compris 
ing a rotating drum-type cam 8, 8’ for the respective 
turret mounted on a common drive or cam shaft 10 and 
engaging with a plurality of rollers 9, 9’, respectively, 
depending from disks 11, 11’ fastened to the respective 
turret support shafts 7, 7’. 
The heads 6, 6' on the respective turrets 5, 5’ each 

comprises a vertically extending spindle 12 (FIG. 2) 
journaled in the turret and arranged to support on its 
upper end a conventional type lamp mount in proper 
sealing position relative to the lower end of a tubular 
lamp envelope 1 held in a vertical position in a holder 
13 carried by the ?nger 12. The holder 13, which may 
be of the general type disclosed in US. Patent No. 
2,512,277, Jacobsen, comprises opposed pivoted jaws 14, 
15 which are pivotally mounted on a bracket 16 carried 
by the spindle 12 and normally held in closed position, 
to grip the lamp envelope therebetween, by means of a 
coiled spring 17 anchored at one end to the bracket por 
tion 16 of the holder 13 and connected at its other end 
to an operating lever 13 for pivoting the jaws 14, 15. 

In the operation of each sealing machine, the lamp 
mount is placed on the spindles 12 of the heads 6 or 6’ 
at the mount loading stations B, B’ of the respective seal 
ing machines, and the lamp envelope is placed in sealing 
relation in the holder 13 of the head 6 or 6' at the loading 
station C, C’ of the respective sealing machines, after 
which the turrets 5, 5’ index the heads successively 
through the work stations to Q, Q’, at some of which the 
glass envelope and glass ?are of the mount are heated 
by gas ?re from burners (not shown) located thereat to 
effect the fusion and sealing together of the glass parts, 
and thence to the unloading stations Q, Q’ where the 
sealed envelope and mount are removed from the re 
spective heads 6 or 6’. One end of the lamp envelope 1 
is sealed in the ?rst sealing machine 2 after which the 
envelope is transferred to and inserted in an inverted 
position in the head 6’ at station C’ of the second sealing 
machine 3 wherein the other end of the envelope is then 
sealed to its respective mount. , 

In accordance with the present invention, the transfer 
and inversion of the lamp envelope 1 from the ?rst seal 
ing machine 2 to the second machine 3 is performed auto 
matically by a transfer mechanism operating in timed 
relation to the indexed movements and dwell intervals 
of the two sealing turrets 5, 5’. To enable such transfer 
operation, suitable means 21 are provided for ?rst ver- » 
tically lifting the envelope 1 on the first turret 5 off the 
upper end of its respective spindle 12, at one of the sta 
tions preceding the unloading station Q (preferably at 
the immediately preceding station P as shown in FIG. 1), 
in order to withdraw the customary exhaust tubes de 
pending from the lower end of the envelope from the 
passageway provided therefor in the spindles so as to 
clear the upper end of the spindles and permit lateral 
transfer movement of the envelope from the head 6 with 
out breakage of the exhaust tube. The particular lifting 
means may be similar to that shown in the above identi 
?ed Caldwell Patent 2,844,917 and is not herein described 
in detail. Upon completion of such vertical movement 
by the envelope, the lamp envelope 1 is supported by the 
holder 13 at a sui?ciently high elevation above the spin 
dle 12 that at the subsequent station, upon indexing, the 
lamp envelope may be moved laterally without interfer 
ence of the exhaust tube with its associated spindle. 
Upon indexing of the elevated envelope 1 to the un 

loading station Q it is picked up by the transfer mech 
anism and then simultaneously turned end for end and 
transferred into the head 6’ at the loading station C’ 
of the second sealing turret 5’. The transfer mechanism 
for accomplishing this operation comprises a ?rst hori 
zontally extending transfer arm 22 and a second hori 

A 
zontally extending transfer arm 23 located between the 
two turrets 5 and 5’. The transfer arms are similar to 
that described in the above identi?ed Caldwell Patent 
2,844,917 and need not be fully described here. Brie?y, 
however, each transfer arm comprises a hollow shaft ro 
tatably supported on a housing 24, 24' (FIGS. 2 and 3) 
which is mounted on the upper end of a vertically ex 
tending hollow support shaft 25, 25’. The shaft 25, 25' 
is rotatably supported on an upstanding open work sup 
port column or standard 26, 26' which is fastened at its 
lower end on a stationary table portion 27, 27' of the 
machine framework. 
The ?rst transfer arm 22 is oscillated in a horizontal 

plane between the initial lamp pickup position (as shown 
. in the solid lines in FIG. 1) wherein it grips ‘a lamp enve 
lope I in the head 6 at station Q, and intermediate de 
livery position (as shown by the dotted lines in FIG. 1) 
wherein it places the said lamp, partially inverted and in 
a horizontal position, in the second transfer arm 23 
which is in an intermediate lamp pickup position (shown 
by the dotted lines of FIG. 1). The second transfer arm 
23 is oscillated in a horizontal plane between the inter 
mediate lamp pickup position (shown in dotted lines in 
FIG. 1) wherein it grips the lamp envelope therein de 

., posited by the ?rst transfer arm 22, and a ?nal delivery 
position (as shown by the solid lines in FIG. 1) while 
simultaneously rotating the envelope, wherein it places 
the said lamp, now completely inverted, in the head 6' 
(as hereinafter more fully explained) at station C’ of 
the second turret 5'. The swinging movement or oscilla 
tion of the transfer arms 22, 23 is effected by more or 
less vertically extending lever arms 28, 28' which are 
.pivoted at their lower ends by means such as pins 29' 
on stationary brackets (not shown), mounted on the base 

35 or bed of the machine. At their upper ends the arms 
28, 28' are pivoted to one end of connecting rods or links 
30, 30’ the other ends of which are pivotally connected 
to crank arms 31, 31' fastened to the lower ends of the 
vertical support shafts 25, 25'. The lever arms 28, 28' 
carry rollers 32, 32' at a point intermediate their ends, 
which rollers 32, 32' ride in the cam groove of the face 
cam 33, 33' mounted on the cam shaft 10. 

Adjacent its outer or free end, each transfer arm 22, 
23 carries an envelope holder 34, 34’. The construction 
and operation of this holder is described in detail in the 
above identi?ed Caldwell Patent 2,844,917 and is there 
fore not fully described herein. Brie?y, however, each 
holder comprises a pair of envelope engaging jaws 35, 
35' and 36, 36’ arranged to be opened and closed through 
the operation of double acting oil cylinders 37, 37'. The 
lamp envelopes 1 are gripped and held in a ?xed position 
between the jaws 35, 36 and 35’, 36' during the lamp 
transfer operation. As more fully described in the above 
identi?ed Caldwell Patent 2,844,917, operation of the 
hydraulic cylinders 37, 37’ actuates the jaws 35, 35’ and 
36, 36' of the envelope holders 34, 34' into either their 
open or closed position, depending upon the direction of 
actuation of the hydraulic cylinders 37, 37’. The by 
draulic cylinders 37, 37' are actuated by a supply of 
oil under pressure by means of rigid oil lines or conduits 
33, 38' and 39, 39' which are connected through con 
nector blocks 40, 40’ to ?exible oil lines 41, 41’ and 42, 
42' connected to four-way control valves 43, 43' which 
are actuated by the contact of their rollers 44, 44’ with 
cams 45, 45' on the main cam shaft 10 to thereby con 
trol the supply of oil to, and therefore the operation of, 
the hydraulic cylinder in timed relation to the indexing 
and dwell period of the sealing machines. 
The transfer arm 22 is rotated to effect the rotation 

of the lamp envelope 1 during the interval when the 
transfer arm is swinging from its lamp pickup to its lamp 

1 delivery position so that the lamp envelope 1 is rotated 
from a vertical to a horizontal position, and the second 
transfer arm 23 is rotated to effect rotation of the lamp 

75 envelope 1 from the horizontal to the vertical position 
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during the interval when the transfer arm is swinging 
from its lamp pickup position to its lamp delivery posi 
tion for the second sealing machine 3. The mechanism 
and operation necessary to effect rotation of these arms 
is more fully described in the above referenced Caldwell 
Patent 2,844,917, and therefore is not described in de 
tail herein. Brie?y, however, the rotation of the transfer 
arms 22, 23 is effected by means of vertically extending 
slide rods 46, 46' extending through the hollow vertical 
support shafts 25, 25’ and into the support housings 24, 
24' and carrying at their upper ends vertically extending 
rack gears 47, 47' which meet with spur gears (not 
shown) fastened to the transfer arms 22, 23 within their 
respective housings 24, 24'. The rack gears 47, 47’ are 
vertically slidable within the housings 24, 24’ so as to 
rotate the transfer arms 22, 23 about their longitudinal 
axes. At their lower ends the slide rods 46, 46’ are piv 
otally connected, by ball and socket connections, to one 
end of more or less horizontally extending levers 48, 48' 
pivoted at their other end on brackets 49, 49’ upstanding 
from the machine head plate base 4. Intermediate their 
ends- the levers 48, 48' carry rollers 50, 50' which ride 
in the cam grooves of face cams 51, 51' fastened on the 
cam shaft 10. 
Upon indexing of a lamp envelope 1 to the lamp trans 

fer station Q of the ?rst turret 5, the envelope engaging 
jaws 35 and 36 carried by the envelope holder 34 of the 
?rst transfer arm 22 are ?rst closed by the operation of 
the hydraulic cylinder 37 (as previously explained) so as 
to cause the said jaws to ?rmly grip the envelope 1 of the 
lamp which is at such time held in the holder 13 on the 
turret 5. The arm 22 is at an elevation such that it grips 
the lamp envelope 1 well below its mid-point. After the 

- lamp has thus been gripped by the transfer arm holder 34, 
the grip of the holder 13 on the lamp is then released by 
the opening of the jaws 14 and 15 thereof through the 
operation of a horizontally extending actuating lever 52 
which is pivoted on the stationary column as and which 
engages at one end with and depresses the jaw-opening 
lever 18 of the holder 13. The other end of the holder 
actuating lever 52 is connected by a vertically extending 
link 53 (FIG. 1) to an intermediate point of a more or 
less horizontally extending arm lever 54 pivoted at one 
end on a support bracket 55 secured to a stationary por 
tion of the machine framework. The other end of the cam 
lever 54 carries a roller 56 which rides on the periphery 
of an edge cam 57 mounted on the cam shaft 1t‘. 

Following the release of the lamp 1 by the holder 13 
at station Q, the transfer arm 22 is then swung clockwise 
as viewed from above, to its delivery position, by the 
operation of the cam 33, lever 28 and connecting link 36 
(as previousiy described) to deliver the lamp to the enve 
lope holder 34 of the second transfer arm 23. 

Simultaneously with the said swinging movement of the 
transfer arm 22 from its lamp pickup position (as shown 
by the solid lines in FIG. 1) to its lamp delivery position 
as shown by the dotted lines in FIG. 1), the transfer arm 
22 is rotated 90° about its longitudinal axis, in a counter 
clock-wise direction as viewed from its outer end, to rotate 
the lamp envelope 1 about a transverse axis through the 
operation of the cam 51, lever 48, slide rod 46 and the 
intermeshed rack gear 47 and spur gear. At the ‘moment 
the lamp envelope 1 is thus rotated to the horizontal posi 
tion, the second transfer arm 23‘ is in its lamp receiving 
position to grip the envelope 1 at a point on the opposite 
side of its mid-point from that gripped by the arm 22, as 
best illustrated in FIG. 3. The envelope engaging jaws 35’ 
and 36’ of the second transfer arm 23 are held in the open 
position through the action of the hydraulic cylinder 37’. 
With the lamp in the position illustrated in FIG. 3, the 
jaws 35’ and 36' of the envelope holder 34’ close around 
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the lamp envelope 1 through the operation of the cylinder . 
37, its associated four-way acting valve 43' and related 
cam 45'. The jaws 35 and 36 of the envelope holder 34 
on the ?rst transfer arm 22 are opened by the interaction 

6 
of the hydraulic cylinder'37 with its four-way vacting valve 
43 and associated cam 45. 
The second transfer arm 23 is then rotated clockwise 

as viewed from above from its lamp pickup position (as 
shown by the dotted lines in FIG. 1) to its lamp delivery 
position (as shown by the solid lines in FIG. 1) by the 
action of the cam 33’, lever 28’ ‘and connecting link 36'. 
Simultaneously with the movement of the transfer arm 23 
from its lamp receiving position to its lamp delivery posi 
tion the transfer arm 23 is rotated counterclockwise as 
viewed from its end by the action of cam 51’, lever 48' 
and slide rod 46' so as to rotate the lamp envelope about 
a transverse axis from the horizontal position to a vertical 
position and thereby completely invert the lamp through 
180° from its initial vertical position. 

After the lamp envelope 1 has been delivered to the 
intermediate position by the ?rst transfer arm 22, the ?rst 
transfer arm 22 is rotated about its longitudinal axis back 
through 90° to return the envelope holder 34 to its initial 
vertical position through the interaction of lever 48, cam 
51' and slide rod 46. Simultaneously, the ?rst transfer 
arm 22 is swung ‘from its lamp delivery position to its 
lamp pickup position, the envelope engaging jaws 35>and 
36 of the envelope holder 34 being held open by the action 
of the hydraulic cylinder 37. The ?rst sealing machine 2 
has meanwhile indexed one station during the above de 
scribed movements of the ?rst transfer arm from the time 
it received a lamp, and the turret 5 is presently in a dwell 
period. The envelope holder 34 will now engage the 
lamp that has been indexed to station Q to repeat the 
cycle of operation. 
Upon delivery of the lamp envelope by the second 

transfer arm 23 to its delivery position at station C’ of the 
second lamp sealing machine 3, the lamp is delivered to 
the lamp holder 113 of the head 6' which at that time is 
located at the loading station C’, the said holder 13 having 
been supplied at one or the other of the preceding two sta 
tions A’ or Bf with a lamp mount on the upper end of 
its spindle ‘12 for sealing into the remaining open end of 
the lamp envelope. The lamp is held vertically by the 
jaws 35' and 36' of the envelope holder 34', and is at 
the envelope loading station C’ of turret 5', the turret 5' 
being in a dwell period and the head 6' of the turret 5" 
being in position to receive the lamp. The jaws 14 and 15 
of the holder ‘13 at station C’ are held in their open posi 
tion against the bias of their retaining spring 17 which 
normally holds the jaws in the closed position, through 
the operation of a jaw-opening ?nger 58 which is carried 
by a vertically extending slide rod 59 and which on down 
ward movement engages with and depresses the jaw-open 
ing lever 18 of the holder. The slide rod ‘59 is vertically 
reciproeable ‘in a bearing 60 mounted on a stationary por 
tion of the machine framework and is pivotally connected 
at its lower end to one end of a horizontal-1y extending 
lever 61 which is pivoted intermediate its end on a bracket 
62 mounted on themachine framework. At its other end, 
the lever 61 carries a roller 63 which rides on the periphery 
of an edge cam 64 mounted on the cam shaft 10‘. 
When the lamp envelope 1 has been thus inserted by 

the second transfer arm into the holder 13 at station C’ 
of the second turret 5', the jaws 14 and 15 of the said 
holder are then closed against the envelope of the lamp 
by the elevation and disengagement of the jaw-opening 
?nger 58 from the jaw-opening lever 18 of the holder 
which then allows the biasing spring ‘17 thereof to close 
the holder jaws 14, v15 against the lamp envelope 1 so 
as to grip and ?rmly hold it in place in the head 6'. With 
the lamp thus held by the holder 13 at station C’, the 
jaws 35’ and 36' of the transfer arm holder 34' are 
opened by the operation of the hydraulic cylinder 37’ to 
release the lamp envelope 1 from the transfer arm holder 
34', thereby completing the transfer and inversion of the 
lamp from the ?rst sealing machine 2 to the second seal 
ing machine 3. The second transfer arm 23 is then swung 

75 in a horizontal plane and rotated about its longitudinal 
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axis back to its lamp pickup position in readiness for the 
next lamp transfer operation to receive another lamp en 
velope from the ?rst transfer arm 22. Upon subsequent 
indexing of the second turret 5' and positioning of the 
transferred lamp 1 at one of the ensuing stations (cg. 
station D’) the lamp is moved downwardly in the holder 
13, by suitable lamp pushdown mechanism (not shown, 
but similar to that at station D of the ?rst sealing machine 
2), into proper sealing relation with the lamp mount rest 
ing on the upper end of the spindle ‘13 of the head 6, 
with the open lower end of the lamp envelope abutting 
against the glass lower portion of the lamp mount. The 
lamp mount is then sealed to the lamp envelope in the 
customary manner by the conventional gas ?res (not 
shown) located at the subsequent indexing station of the 
turret 5' after which the lamp is elevated, by mechanism 
similar to that at station P of the ?rst turret 5, and then 
removed from the turret 5'. Another lamp mount is 
then placed in position on the spindle 13 of the empty 
head 6' in readiness for the next sealing cycle. 

It will be seen that tubular lamp envelopes of substan 
tial length, e.g., of about six or eight foot lengths, may 
have mounts automatically sealed in both ends thereof 
according to the present invention and that said lamps 
may automatically be inverted and delivered from a ?rst 
lamp manufacturing machine to a second lamp manufac 
turing machine. Further, while one speci?c embodiment 
of the invention has been described, many modi?cations 
will occur to those skilled in the art. It is therefore to 
be understood that the invention is to be limited only by 
the claims annexed to and forming a part of this speci?ca 
tion. 
What we claim as new and desire to secure as Letters 

Patent of the United States is: , 
1. In combination ‘with means to support vertically ex 

tending tubular lamp envelopes at an initial pick-up posi 
tion and means to support said envelopes vertically at a 
?nal delivery position spaced horizontally from said pick 
up position, an inverting transfer mechanism comprising 
?rst and second horizontally extending transfer arms 
mounted for rotation about their respective longitudinal 
axes and for pivotal oscillation in a common horizontal 
plane about respective vertical axes spaced apart ‘horizon 
tally between said pick-up and delivery positions, envelope 
gripping means on the ends of said arms, means for actu 
ating the gripping means on said ?rst arm to closed position 
with the arm at said initial pick-up position to grasp an 
envelope thereat, means for pivotally oscillating said ?rst 
arm in said common horizontal plane to an intermediate 
delivery position whereat it extends substantially normal 
to a-horizontal line joining the vertical pivot axes of the 
two arms, means for rotating said ?rst arm 90° about its 
longitudinal axis during its oscillation so that the envelope 
held thereby extends horizontally at the intermediate de 
livery position of the arm, means for pivotally oscillating ‘ 
said second arm in said common horizontal plane, the last 
named means holding said second arm, upon arrival of 
said ?rst arm at its intermediate delivery position, in an 
intermediate pick-up position wherein it also extends sub 
stantially normal to the said line joining the vertical pivot 
axes of the two arms so that its gripping means is in align 
ment with the ‘gripping means on the ?rst arm and re 
ceives therein a portion of the envelope spaced from the 
portion gripped by the ?rst arm, means for actuating the 
gripping means on said second arm to closed position with 
the second arm at said intermediate pick-up position to 
grasp the envelope therein, means for then actuating the 
gripping means on the ?rst arm to open position to release 
its grip on the envelope, the means for pivotally oscillat 
ing said second arm being operable to then oscillate the 
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second arm to the ?nal delivery position, and means for 
rotating said second ‘arm 90° about its longitudinal axis 
during its oscillation to the ?nal delivery position, the last~ 
named means rotating the second arm in the same angular 
sense as said ?rst arm to thereby complete inversion of 
the envelope through ‘180°. 

2. In combination with means to support vertically 
extending tubular lamp envelopes at an initial pick-up 
position and means to support said envelopes vertically 
at a ?nal delivery position spaced horizontally from said 
pick-up position and at substantially the same elevation 
as said initial pick-up position, an inverting transfer 
mechanism comprising ?rst and second horizontally ex 
tending transfer arms mounted ‘for rotation about their 
respective longitudinal axes and for pivotal oscillation 
in a common ‘horizontal plane about respective vertical 
axes spaced apart horizontally between said pick-up and 
delivery positions, the said common horizontal plane of 
oscillation of said arms ‘being at an elevation spaced 
substantially from the mid-point of an envelope sup 
ported at said initial pick-up and ?nal delivery positions, 
envelope gripping means on the ends of said arms, means 
for actuating the gripping means in said ?rst arm to 
closed position with the arm at said initial pick-up posi 

A tion to grasp an envelope at a location to one side of its 
mid-point, means for pivotally oscillating said ?rst arm 
in said common horizontal plane to an intermediate 
delivery position whereat it extends substantially normal 
to a horizontal line joining the vertical pivot axes of the 
two arms, means for rotating said ?rst arm 90° about its 
longitudinal axis during its oscillation and in a direction 
such that the longer unsupported length of the envelope 
rotates away from the said initial pick-up position so that 
the envelope held thereby extends horizontally at thev 

= intermediate delivery position of the arm, means for 
pivotally oscillating said second arm in said common 
horizontal plane, the last-named means holding said sec~ 
and arm, upon arrival of said ?rst arm at its inter 
mediate delivery position, in an intermediate pick-up 
position wherein it also extends normal to the said line 
joining the vertical pivot axes of the two arms so that 
its gripping means is in alignment with the gripping 
means on the ?rst arm and receives therein a portion of 
the envelope spaced at the opposite side of the envelope 
mid-point from the portion gripped by the ?rst arm, 
means for actuating the gripping means on said second 
arm to closed position with the second arm at said inter 
mediate pick-up position to grasp the envelope therein, 
means ‘for then actuating the gripping means on the ?rst 
arm to open position to release its grip on the envelope, 
the means for pivotally oscillating said second arm being 
operable to then oscillate the second arm to the ?nal 
delivery position, and means {for rotating said second arm 
90° about its longitudinal axis during its oscillation to 
the ?nal delivery position, the last-named means rotat 
ing the second arm in the same angular sense as said ?rst 
arm to thereby complete inversion of the envelope 
through 180". 
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