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To all whom it may concern: 
Be it known that I, John E. GRAYBll.L., a 

ter the hole and tube is no longer necessary, 
for the reason that from the Inanner of fortin 

citizen of the United States, residing at York, ing the hole it must necessarily be accurately 
in the county of York and State of Pennsyl 

5 vania, have invented certain new and useful 
Improvements in Methods and Apparatus for Tubulating lamp-Bulbs, of SE the 
following is a specification. 

This invention relates to method of and 
10 neans for fixing the tubes through which the 

bulbs of incandescent lamps are exhausted, 
to the bulbs, which operation is known as 
tubulating. 
The object of the invention is to provide a 

15 method whereby the tubulating may be ef 
fected in a more efficient manner than here 
tofore. .. 

It is a further object of the invention to 
providie a machine whereby the method may 

20 be advantageously carried out. 
In the accompanying drawings, Figure l is 

an illustration showing how the methott may 
be carried out by hand; Fig. 2 is a side eleva 
tion of the preferred form of tubulating ma 

25 chine: Fig. 3 is an end elevation of the all 
chine: Fig. 4 is a section on the line a--b of 
Fig. 2, looking in the direction of the arrow; 
Fig. 5 is a section on the line c-d of Fig. 2, 
looking in the direction of the arrow and 

30 showing a plan view of the bulb holder and 
burners; Fig. 6 is an ent view of the tuibe 
holding chuck; and lig. 7 is a section of the 
lower end of the tube holder. 
An important feature of the method of tu 

35 bulating accortling to this inveition consists 

adjusted to the position of the tube. 
having described the essentials of the im- 60 

proved mechod, details will now be given in 
connection with a preferred form of machine 
for carrying it out. s " . . 

Referring to the drawings, it will be noted 
that the machine comprises a base A, on 65 
which is mounted a standard B which sun 
orts a tube holder C, burners D and a S. 
holder E. Upon the base is also mounted a 
handle F for operating the tube holder. 
The base A may be of any suitable form, 70 

the standard B being preferably of circular 
cross-section and fixed thereto. Through 
the standard extends a passage or conduit. 1, 
which at its base communicates with a pipe 
2 leading through a controlling valve 23 to a 75 
pneumatic device, as a vacuum pump (not 
shown). At the top of the standard the pas 
sage 1 communicates by means of a flexible 
pipe 3 with the top of the tube holder C. 
The tube holder comprises a tube 4 which 80 
carries at one end a securing means for the 
tubulating tube, which in this instance is 
shown as a chuck coniprising a sleeve 5 slid 
able upon the tube 4 and inclosing the jaw 
guide 6 having an inclined interior face with- 85 
in which the jaws 7 are mounted. A collar 8 
fixed to the end of the tube 4 nevents the 
clownward movement of the jaw guide 6, and . 
a spring !) interposed between the jaw guide 
6 and the sleeve 5 olerates to normally hold 90 

in causing by any suitable means. preferably the sleeve in its uppermost position. Each 
pneumatic, the entrance of a softened por- of the jaws 7 is secured to the sleeve 5 by a 
tion of the bulb into the ent of the tilt 
ing tube which is to be secured to it, and 

40 welding the tube and bill) together. This 
method secures a lapping over of the edges 
of the bul) and tube which are secred to 

in () whicle extends through a slot in the 
jaw guide (i, so that the jaws and sleeve inity 
ilave novenient independently of the jaw 95 
guide. 

Within the tube 4 extends a conduit or 
gether, so that a strong joint which is peeul- pipe 12, which at its upper end connects with 
iirly free from leakage is obtained. Fir 

45 thermore, when this method is pracficed it 
will be found unnecessary to puncture the 
but b before the application of the tute, it he 
ing only necessary to heat that portion of the 
bulb to which it is desired to secure the tie, 

50 and after the application of the fuhe, the 
forcing of the softened portion of the bulb 
within the ent of the tube willi resilt in for 
ing the lesire hole. A frter is ivantage is 
realized in the practice of t is method in that 

55 the care formerly required to accurately cen 

ille flexible pipe 3 and it, its lower end is sur 
roundled by a piece 13 of soft rubber or other ()0 
suitable laterial which exter is between the 
chick jaws and is a lapted to stirround the 
end fit tulating tube when the jaws are 
released, and which is pressed tightly about 
tle tubiliting tube by the jaws when they l ();, 
are in sei'uring position. The elasticity of 
the rubber will listially be sufficient to open 
the jaws when they are released but to assist 
it is actic springs 55 inity be employed. 
To secure a til he in the eli'k, the sleeve 5 i () 
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is pressed downwardly against the spring, 
and by jeans of the ims 1) carries with it the 
jaws, which are thereby released. The tube 
may now be inserted between the jaws and 
into the rubber piece 13. The sleeve may 
then lic released, when kine spring) will return 
it and is connected jaws to tieir normal po 
sition, and because of the incline engaging 
surfaces of the jaws and jaw guide, the jaws 
will be forced together, thereby compressing 
the rulher and springs 55 about the tube so 
that the tube will be secured and a tight joint 
between the concil it 2 at the tui hilting 
ube will be foruited. 

5 

5 The tube 4 of the tube holder is fitted 
loosely within guides 14 which are slidably 
mounted upon the standard B. These guides 
may be fixed in position by Fieans of set 
screws 15 and Jay be prevenied for rotat 

20 ing about the standard by lineaus of key's 16. 
The tube holder lay be moved vertically in 
its guides by leans of a lever which is 

voted to the tube liltier at S and t , a col 
E. 1) which may he lockett in losition by 

25 means of a set sciew similar to the set screws 
15. The lever it is connected by a link 2) 
witi the handle which is pivoted to the 
base at 22. 

pon the handle F is nountet a valve 23 
3u which controls coin in unication setween the 

pipe 2 and it pipe 2-4. The lie 2 counects 
with the passage i in the sland rol, while the 
pipe 24 cranects with the pneu initi' source, 
and it will this he see that it is w to ?uit 

33 in the passage is controiled by 1:eans of 
this valve. The valve may be operated by 
means of it rush buttin ll located in the ent 
of the handle F, which when depressed oper 
ates to ten the valve, an is lorially heli 

40 in elevateti pi sition by a spring S. The al 
vantage of this arranging the alai'it's is of 
great practical value, its the steel or can 
perform a plurality of operations with one 
El without inconvenience w like the push 

45 button 41 can be controlled very act rately, 
since it is lounted to slide longitudinally of 
the handie and is entirely lifected by the 
pressure exerted on the handie by the opera 
tor in moving the hindle back and forth. 

50 Tle buriers 1) nay be its bracket 25, slicialle upon the standard 3 and 
which may be lockel in osition is ;) inlanner 
siniilar to that Sill in connection witli 
the guides 14. Air and gas are delivered to 
the burners, which lay be of ally suitable 
construction, by means of pipes 26 and 27 
which are contected with suitable sources of 
air and gas, not shown. The flow if gas and 
air to the hurlers may be controlled by any 

60 suitable means, as a pinch-cock 36 y; t() 
flexible sections of the pipes 2, and 27, the 
novable cross-head 37 of the cock being inor 
mally pressed upward against the i. by a 
spring 3S. A rod 39, connected to the cross 

65 head and terminating in a treatile, furnishes 

5 
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conveniet leans for lowering the cross 
head against the spring to permit the flow 
of gas and air through the pipes. \ . 
The lulb holder comprises two brackets 49 

and 2S, wiich are slidable upon and which 70 
lay be locked to, the standard in a manner 

similar to that employed in connection with 
the guides i.i. El the burner bracket 25. 
One of the bulb holding brickets comprises an arc-shapel portion 29 having internally- 75 
projecting prings, 30 which are adapted to 
receive between then anti bear against the 
upper cil (f the bulb to be operated upon. 
The other bricket 2S carries a seat 3i R 
has a tiownwardly-projecting shank 32, slid- 80 
ably lunted in the brucket 28 and pre- .. 
vented frt in turning therein by any suitable 
means, such as it in 33 extending into a key 
way in the shank. The seat is spring 
pressed upwardly by a spring 34. In order 85 
that the bull lay be accurately placed upon 
the seat 31, so that it will he in proper aline 
ment with the holding device cirried by the 
hacket 49 with the minimum amount of 
'are is the part of the operaior, a guard 35 90 
may be carried by the seat, so that the bulb lay be accurately positioned by placing its 
base upon the seat 31 and resting its side 
against the guard 35. - . 

Frt in the foregoing it will be seen that the 95 
tube holder and its supporting devices inlay. 
be adjusted to any desired position upon the 
standard, and that this is also true of the 
burier supports and the brackets comprised 
in this , holder. Norially the bull) 
a litr brackets will e fixes with relation to 
each ther in a nanner is before described, 
but it case bulbs of titleret size are to be 
accommodate, they can be adjusted to the 
changed conditions. The burners are also 105 
normally fixed with relation to the bulb 
hiller, si) that the flames will always play 
upon the proper point of the bulb, but the 
sup: it for the hurlers is so 'onstructed that 
it hay be adjusted so that the flames will 
come at the right point before it is locked in 
position. In other words, the parts are 
inutually adjustable so that they may be ac 
commotiated to a certain class of work, but 
are then locked in position and remain fixed 13 
so long as the class of work relains.'the same, 
and are not moved with relation to each 
(tier at each operation. This produces the 
desirable result that the operation upon one 
lamp is recisely the same as that upon an- 120 
other, witi out care being taken by the op 
erator as to the iliustinent of the parts. 
The method and operation of the machine 

11ay now be described as follows. The parts 
having been adjusted, a tube placed within la: 
the tube holder and an unpunctured bulb in 
the bulb holder as before described, gas and , 
air may be admitted to the burners by press-, 
ing upon the treadle with the foot, when the 

t) 

2 s 

lity of the liaines upon the upper end of the 1& 

(0 

s 
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bulb wili cause a softening the . . Byun 
punctured bulb is intended, a hub in which the hole opening into the tubulating tube 
has not been formed. By means of the han 
dle F the liik 20 is swung upwardly, thus 
forcing the tube holder downwardly until 
the tube is in contact with the buily at its 
softened portion. Pressure upon the push 
button 41 opens the valve 23, when coin) ill 

i? nication will be opened with the pneumatic 
apparatus before referred to which is pref 
erably a vacuum pump. The suction thus 
created within REGA in the and older 
causes the softened glass of thi: hulb t' be 

5 
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be accomplished by blowing the softened 
ortion of the buib into the the by pressure 
rom within the bull. 
Witicut limiting myself to the precise de 

tails of construction and arrangement shown 
and tescribed, l (lain:- 

70 

1. "The method of joining a tubulating tube 
to a bulb, which consists in applying tube 
to an unpunctured bulb, causing a softened 
portion of the bulb to ente the end of the 
tube, and welling the bulb and tube to 
gether, substantially as described. 
2. The method of joining a tubulating tube 

to a bull, which consists in applying a tube 

- 

lis drawn up into the end of the tubulating tube, to an unpunctured bulb, pneumatically caus- 80 
when further heating of the tube and bulb ing a softened portion of the bulb to enter 
operates to fuse them together, and upon the end of the tube, and welding the bulb and 
roling a firmly welded lapped ioint is ob- tube together, substantially as lescribed. 
tained. . 3. The method of joining a tubulating tube 

2:) It is desirable to form a contraction in the to a bull), which consists in applying a tube 85 
tube near its joint with the bully to facilitate to an unpunctured bulb, reducing the pres 
the sealing off of the bulb after its exhaustion sure in the tube below the pressure in the 
has taken place. To accomplish this, the tube bulb, whereby a softened portion of the bulb 
holder, and with it the tube, is raised to some is drawn into the tube, and welding the tube 27, extent while the tube is still hot, thus pro- and bulb together, substantially as described. 90 
ducing the desired contraction. 4. The method of joining a tubulating tube 

It has been found desirable in order to pro- to a bulb, which consists in heating a portion 
duce a smooth joint, to prevent the collaps of an unpunctured bulb, applying a tube to 
ing of the tube while being drawn out, and the heated portion, causing it heated portion 

30 also to cool the joint, that a current of cool of the bulb to enter the tube, heating said 95 
air be forced through the tube anci bully dur- bulb and tube so that they become fused to 
ing or immediately succeeding the drawing gether, and cooling said bulb and tube, sub 
out of the tube. To accomplish this result a stantially as described. : 
tube connected with a source of compressed 5. The method of joining a tubulating tube : 

35 air may be connected with the passage in to a bulb, which consists in heating a portion 100 i 
the standard, which tube inay ibe controlled of an unpunctured bulb, applying a tube to - 
by a lever 4 pivoted at 43 on the base A, the th heated portion, reducing the pressure in i 
end 44 of this lever operating as a pitch-cock the tube below the pressure in the bulb : upon a flexible portion of the pipe collecting whereby a heated portion of the bulb is s 

- the compressed air supply With the passage 1. caused to eater the tube, heating said bulb los 
A spring 45 operates to maintain this cock and tube so hat they become fused together, 
normally closed, and it can be opened by and cooling said bulb and 
pressure upon the button 46. An adjusting 
screw 47 regulates the amount of opening of 

45 the cock. 

tially as described. 
6. The method of tubulating electric lamp 

tube, substan 
s 

bulbs, consisting in applying one end of a 110 
The operations having been performed as tube against an unpunctured surface of a ; 

described, the tubulation will be complete lamp bulb, and then puncturing the bulb and i 
and the tubulated bulb. may be removed causing the portion thereof surrounding, the i 
from the EPE when another bulb and puncture to enter said tube, NEAEis S 

50 tube may be placed in position and the op- described. 5 
eration repeated. 7. The method of tubulating electric lamp i 
While a preferred machine for carrying out bulbs, consisting in softening a suitable por- : 

the method has been described, the method tion of a bulb, applying one end of a tube . 
may be carried out by different machines or against said softened portion of the bulb, and 

55 even by, hand as illustrated in Fig. 1, in then puncturing the bulb in alinement with 120 . 
which 50 indicates a bulb, 51, a tubulating the tube and forcing into the tube the sof- i 
tube, 52, a flexible conduit connected with tened portion of the bulb surrounding the - 
the tube 51 and a vacuum pump (not shown), puncture, substantially as described. i 
the connection with the pump being con- 8. In a tubulating machine, the combina 

60 trolled by a pinch-cock 53. ... . . tion with a stationary standard, of stationary 125 
Although in the performance of the burners and a stationary bulb holder upon 

itlehod, the softened portion of the bulb is said standard, and a tube holder, flexibly preferably sucked up into the tubulating mounted on said siandard, substantially as 
tube by means of a vacuum applied to the described. 65 tube, it is obvious that the same result could 9. In a tubulating machine, the combina- 13) : 
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tion with a stationary standard, of a station- tion, burners stipported on brackets adjust 

and imeans for lacking said holder and burn 

ary but adjust able bulh holder, stationary 
but adjustable burners, said holder and 
burners being in unted on said standard, 

ably connected with the standard, a tube 
holder supported by the standard above the 
burners and having an adjustable chuck, and 
a lever fulcrumed upon the standard and 
adapted to move said tube holder to and ers with relation to each other, substantially 

as described. - 
l?). in a tubulating machine, the combi- scribed. 

nation with a stationarv standard of a bulb 16. In a tubulating machine, the combina 
holder coil prising brackets slidable upon ition of a bulb holder, a tube holder, means 
said standard, one of said brackets being con- for effecting a relative E. of said. 
structed to receive one end of the buib and a bulb and fube holders inc 
spring pressed seat for the other end of said handle, fluid pressure means for puncturing 

- 5 
hilter slidablv noun test thereon a lever 

() 

40 

5 handle sindholder, a passage coin municating 

bulb mounted on the other bracket, means the bulb, and means on said handle for con 
for locking said irackets with relation to each trolling the operation of said fluid pressure 
oileran, burners mounted on said standard, means, substantislly as described. 
sustaitially as described. 17. In a tubulating machine, the combina 

11 in a tubulating machine, the combina-tion of a bulb holder, a tube holder, means 
tion with a stationary standard, of a tube for noving the tube holder to and from the 
holder shdalbly mounted on said standard, a bulb holder, including a suitable handle, 
lever pivoted to said holder and said stand- fluid pressure means for puncturing the bulb, 
art and lurers mounteriupon said standard, and means on said handle for controlling said 
substilitially as described. fluid pressure devices, substantially, as de 

12. in a tutulating machine, the combina 
tion with a stationary standard, if a tube 

scribed. . . 
18. In an incandescent lamp making ma 

w chine, the combination with an adjustable 
pivoted to said standard and holder, a handle for operating said holder, links connecting holder, a pipe connected to said holder, a 
said it:ver and handle and burners nounted second pipe connected to a fluid pressure de 
upon said standard, substantially as de 
scribed. - 

13. In a tubulating machine, the combina 
tion with a tube holder, of a handle for oper's 
iting said holder, means for connecting sail 

vice, a controller nuounted adjacent the end 

trol communication between said pipes. 
9. In an incandescert lamp making ma 

chine, the combination with an adjustable 
with said holder, and meals mounted on said holder, of a pivoted handle connected to said 
handle, for controlling the flow of fluid holder, flexible pipes carried by the handle 
through said passage, substantially as de-and connected to said holder and to a fluid scribed. - pressure device, a valve on the handle for 

14. In a tubulating machine, the combina-controlling conmunication between the E. 
tion with a tube holder, of a hindle for oper- and a valve actuator adjacent the end of said 
sting said holder, means connecting slid handle and slidably mounted in a recess in 
handle and holder, a passage communicating said handle to move iongitudinally thereof. 
with said holder, and a valve for controlling in testimony whereof I have signed my 
the flow of fluid through said passage, name to this specification in the presence of 
mounted on said handle, substantially as de-, two subscribing witnesses. 
scribed. - i. t tr 15. In a tubulating machine, the conubina-. JOIN E. GRAYBILL. 
tion with a suitable standard, of a bulb Witnesses: 
holder mounted on said standard and adapted ELLEN M. WELLENs Ek, 
to be secured thereto at any desired eleva RICHD. E. Cocu RAN. 

holder, of a pivoted handle connected to said 

55 

from the bulb holdier, substantially as de 
60 

uding a suitable 
65 

0. 
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80 

of said handle in a recess in said handle to move longitudinally thereof and thereby con 
85 

90 
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