J. E. GRAYBILL.
METHOD AND APPARATUS FOR TURULATING TAMP BULBS,
ATPLIOATION FILED MAY 17, 1904, ' .
918,669. Patented Apr. 20, 1909.

2BEEST8_SBEET 1. .

((f@) “\ = l

| P AR -
-ymummnmi(w R
L7 129 il

i

mn c
7

<

R
1

|
|
1
i




X

_ J. E. GRAYBILL. :
METHOD AND APPARATUS FOR TUBULATING LAMP BULES.

APPLICATION FILED MAY 17, 1004.

918,669. - - Patented Apr. 20, 1909.

92 SHEETR—SHILET 2,

&

7
”/}, "

777,

Iz "/7/'/—,/’/;/

1

/ 76 /0 e amm ‘ it
7 1Q
o

TLyof
45—kl ;

RS

I
2l ¥ o
Iy IF8 : ’ . Sttorneys

A=

e, Bt AR AT R 40 SIS




wd

UNITED STATES PATENT OFFICE.

JOHN E. GRAYBIEL, OF YORK, PENNSYLVANIA,; ASSIGNOR TO GENERAL ELECTRIC COMPA‘L\;'Y,
. A CORPORATION OF NEW YORK. - o

METHOD AND APPARATUS FOR TUBULATING LAMP-BULBS.

No. 918,669.

Specification of Letters Patent.

Patented April 20, 1608,

Application filed May 17, 1904, Serial No. 208,489,

To all whom it may concern:

Be it known that I, Joun K. Graypinn, a
citizen of the United States, residing at York,
in the county of York and State of Pennsyl-
vania, have invented certain new and useful
Improvements in Methods and Appuaratus
for Tubulating Lamp-Bulbs, of wsnch the
following is a specification. _

This invention relates to method of and
10 1neans for fixing the tubes through which the

bulbs of incandescent lnmnps are exhansted,

to the bulbs, which operation is known =s
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. IR
1t is a further object of the invention to
syrovide a machine whereby the method may
{)e mlvantageously carried out.

“In the accompanying drawings, Figure 11s
an illustration showing how the method may
be carried out by hand; Fig. 2 is a side cleva-
tion of the preferred forin of tubulating ma-

25 chine: Fig. 3 is an end elevation of the ma-
chine: Fig. 4 is a section on the line a—-b of

Fig. 2, looking in the divection of the arrow;

‘Fig. 5 is » section on the line e-—d of Fig. 2,

10(?king in the direction of the arrow and
30. showinga plan view of the bulb holder and

burners; Fig, 6 is an end view of the tube
holding chuck; and Fig. 7 is a section of the

lower end of the tube holder. .

An important feature of the methad of tu-

35 bulating according to this invention conxists
in causinz by any suitable weans, preferably
pneumatic, the entrance of a softened por-
tion of the bulb into the end of the tabulat-
ing tube which is to be secured to it, and
40 welding the tube and bulb together. This
method secures a lapping over of the edges

of the bull and tube which are secuved to-
gether, so that a strong joint which is peeul-
farly free from leakage is obtained. = Fur-
45 thesmore, when thix method is pracficed it
will be found unnecessary to puncture the
bulb before the application of the tube, it be-
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buib to which it is desived. to secure the tube,

‘50 and after the application of the tube, the

forcing of the softened portian of the bulb

. within the end of the tube wili resalt in forn-
ing the desired hole. A further advantage is
renlized in the practice of this method in that

55 the eare formerly required to accurately cen-

ing only necessary to heat.that portion of the |
| peleased, amd which is pressed tightly about

ter the hole and tube is no longer necessary,
for the reason that from the manner of forn-
ing the hole it must necessarily be accurately
adjusted to the position of the tube.

Having described the essentials of theim- 60
proved mechod, details will now be given in
connectiow with a preferred form of muchine
for carrying it out. ‘ ‘

Referring to the drawings, it will be noted -
that the macliine comprises a base .\, on 65,
which is mounted a standard B which sup-

orts a tube holder C, burners D and a B\Jb
wolder K. Upon the base is also mounted a
handle I for operating the tube holder,

The base A may be of any suitable form, 70
the standard B being preferably of ciicular
cross-section and fixed thereto. Through
the standard extends a passage or conduit 1,
which at its base communicates with & pipe
2 leading through a controlling valve 23 to & 75
pneumatic deviee, as & 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
curries at one end a securing means for the
tubulating tube, which in this instance is
shown as » chuck comprising a sleeve 5 slid-
able upon the tube 4 and inclosing the jaw
cuide 6 having an inclined intetor face with- 85
in which the jaws 7 are mounted. A collar 8
fixed to the end of the tube 4 prevenis the
downward movement of the jaw guide 6, and .
a spring Y interposed between the jaw guide -
6 and the sleeve 5 operates to normally hold 90
the sleeve in its uppermost position. Bach
of the jaws 7 is secured to the sleeve 5 by a
pin 10 which extends through slot 11 in the
jaw guide 6, so that the jaws anl sleeve may
have .movement independently of the jaw
guide. :

Within the tube 4 extends a conduit or
pipe 12, which at its upper end connects with
the lexible pipe 3 and at its lower end is sur-
rounded by a piece 13 of soft rubber or other 100
suitable material which extends between the
chuek jaws and is adapted to strround the
end of & tubulating tube when the Jaws are

2

=
P

the tubukiting tube by the jaws when they 105

are in sevuring position.  The elastieity of

the rubber wilt nsually be sullicient to open

the jaws when they are refeased bt to assist

this nctiong springs 33 may bhe cmployed. .
To.seenre a tube in the ehuek, the sleeve 5 110
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is pressed downwardly against the spring v,
aned by means of theys 10 carvies withit the
juws 7 which are thereby released.  The tube
may now be inserted. between the jaws and
into the rubber piece 13 The sleeve may
then be releused, when the spring 9 will return

(=4}

it and its connected jaws to their normal po-

sition, and because of the inelined engaging
surfaces of the jaws and jaw cuide, the jaws
. will be foreed together, thereby contpressing
the rbber and springs 55 about the tube so
that the tube will be secured and a tight joint
between the conduit 12 and the tubulating
_ube will be forned. )
The tube 4 of the tube holder is fitted
loosely within gaides 14 which ave shidably
mounted upon the standard B. These guides
may be fixed in position by means of set
- serews 15 and may be prevented from rotat-
20 ing about the standard by means of kevs 16.
The tube holder may be moved vertically in
its muides by means of a fever 17 which is
ivoted o the tube holder at 15 and toa col-
})ur 1y which may be locked fn position by
25 means of a set serew similar to the set screws
15. The lever 17 is connected by a link 20
With the handle ¥ which is pivoted to the
base at 22. .
Upon the handle ¥ ix nounted u valve 23
36 which controls communication between the
pipe 2 and u pipe 24 The pipe 2 counects
with the passage i in the standard, while the
pipe 24 connects with the pnewmatic source,
and it will thus Be seen that she How of fluid
33 in the passage 1 s controtled by smeans of
this valve. The valve may be operated by
mesnzs of & push button 41 Jocated in the end
of the handle F, which when depressed oper-
ates to spen the valve, amd i normally hekd

-
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10 in elevated position by a spring 8. The ad-

vantage of thus arranging the apparatys is of
great practical value, ws {lwe opmeator can
jerforms a plurality of operations with one
imnd without meonvenicnce while the push

* 45 button 41 can be controlled very accurately,

 simice it s mounted to slide longitudinally of

the handle and is entirely unaitected by the |
pressure exeried on the handie by the opera- |

tor.in moving the handle back and forth.
50 - The burners D may be mmmtod'ullmn hy
bracket 25, slidable upon the st andard D and
which nay be locked in yosition i g manner
similar to that dvscril)u}l in connection with
the cuides 14, Air and gas are delivered to
the burners, which may be ol auy suitable
construction, by means of pipes 26 and 27
which are connected with suitable sources of
air and gas, not shown. The flow of gas and
air to the burners may be controlled by any
60 suitable means, as@ nneh-cock 36 uﬁ)plim_i to
flexible seetions of t'ln_x pipes 26 and 27, the
movable cross-head 37 of the cock being nor-
mally pressed upward against the pi]p(-s by a
spring 88. A rod 39, cunnected 10 the eross-
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65 head and terminating in a treadle, furnishes
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a convenient means for lowering the cross-
head against the spring to permit the flow
of cas and air through the pipes. Y
The Lulb holder comprises two brackets 49
and 28, which are slidable upon:and which' 70
iaay be locked to, the standard in-a manner
similar to that employed in connection with
the guides 14 a.m‘ the burner bracket 25..
One of the bulb holding brackets comprises

an arc-shaped portion 29 having internally- 75
projecting prongs 30 which are adapted to
recaive between them and bear against the
upper end of the bulb to be operated apon.
The other bracket 28 earries = scat 51 which
has a downwardly-projecting shank 32, «Jid- 80
ably mounted in the brucket 28 and pre- o
vented from turning therein by any suitable
means, suchaas a pin 33 extending into a key-
way in the shank. The seat is* spring-
pressed upwardly by a spring 3¢, In order g5
that the bulb may be accurately placed upon
the seat 31, so that it will be in proper aline-
ment with the holding device earried by the
bracket 49 with the miniomun amount of
eare on the part of the operator, 8 guard 35 9o
may be carried by the seat, so that the bulb
may be necurately positioned by placing its
buse upon the seat 31 and resting its side
ageinst the guard 35. ’

From the faregoing it will be seen that the 93
tube holder and its supporting devices may
be adjusted to any destred position upen the
standard, and that thisis also true of the
burner suppurts and the brackets comprised
in. the huh: hoelder.
holder brackets will be fixed with relation to
cach vther in n manner as before described,
but in cuse bulbs of different size are to be
necommodnted, they can be adjusted to the
changed conditions.  The burners ure also 105
normally fixed with relation to the bulb
Lolder, so that the flames Will always play

upon the proper point of the bulh, but the
suppoit for the burners is so constructed that
it may be adjusted so that the flames will 110
come at the right point before it 1s locked in
position.  In other words,  the parts are
mutually adjustable so that they may he ac-
commodated to a certain elass of work, but
are then locked in position and rematin fixed 113
so long as the class of work remains“he same,
and are notmoved with relation to eazh
other ot cach operation.  This produces the -
Jdesivable result that the operation upon one
L is precisely the same as thai upen an- 120
other, without care being taken by the op-
efator as to the adjustment of the parts.

The method and operation of the machine
sy now be deseribed as follows. The parts
having been adjusted; a tube placed within 123

the tube holder und an unpunctured bulbin. . -

the bulb holder as before described, gas and

air may be wlmitted tothe burners by pregs-.. -
ing upon the treadle with the foot, when the
“play of the tlames upon the upper end of the 13¢

L e P P A e £

Normally the bulb reo-
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hulb will cause & softening thercol. By un-

punctured hulb is intended, a buib in which
the hole opening into the tubulating tuhe
has not been formed. By means of the han-
dle F the link 20 is swung upwardly, thus
forcing the tube holder downwardly until
the tube is in contact with the bulb at its
softened portion. Pressure upon the push
button 41 opens the valve 23, when commu-
nication will be opened with the pneumatic
apparatus before veferred to, which is pref-
erably a vacuum pamp.  The suction thus
created within tlwtubu{ming tube and holder
causes the softened glass of the bulb to be

5 drawn up into the end of the tubulating tube,

when further heating of the tube and bulb
operates to fuse them together, and upon
cooling & firmly welded lapped joint is ob-
{ained. -

Tt is desirable to form a contraetion in the
tabe near its joint with the bulb to facilitate
the sealing off of the bulb after its exh:aust ion
hastaken place. To accomplish this, the tube
holder, and with it the tube, is raised to some

5 extent while the tube is still hot, thus pro-

ducinz the desired contraction. ,

1t has been found desirable in order to pro-
duce a smooth joint, to prevent the collaps-
ing of the tube while being drawn out, and
also to cool the joint, that a curvent of cool

air be forced through the tube and bulb dur-

~ing or immediately succeeding the drawing

3
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out of the tube. To accomplish this result 2
tube connected with a source of compressed
air may be connected with the passape 1 in
the standard, which tube may be controlled
by a lever 42 pivoted at 43 on the base A, the
cnrd 44 of this lever operating as 2 pinch-cock
upon a flexible portion of the pipe connecting
the compressed air supply \\'it‘h the passage 1,
A spring 45 operates to maintain this cock
normally closed, and it can be opencd by
pressure upon the button 46.  An adjusting
screw 47 regulates the amount of-opening of
the cock.

The operations having been performed as

" described, the tubulation will be complete

50

b5

60

65

and the tubulated bulb may be removed
from the arparntus, when another bulb and
tube may be placed in position and the op-
eration repeated. .

While a preferred machine for carrying out
the meti:od has been described, the method
may be carried out by different machines or
even by hand as illustrated in Fig. 1, in
which 50 indicates & bulb, 51, a tubulating
tube, 52, a flexible conduit connected with
the tube 51 and & vacuum pump (notshown),
the conmection with the pump being con-
trolled by a pinch-cock 53. -

Although in the performance of the
method, the softened portion of the bulb is
preferably sucked up into the tubulating
tube by means of-a vacuum applied to the
tube, it is obvicus that the same result could

be accomplished by blowing the softenesd
ortion of the buib futo the tube by pressure
rom within the bulb,
Withaut limiting myself to the precise de-
tails of construetion and arrangement showi
and described, T claim:— '

70

1. The methad of joining a tubulatingtube -

to o bulb, which consists in applying a tube.
to an unpunctured bulb, eansing a softened
portion of the bulb to entet the end of the
tube, and welding the bulb and tube to-
sether, substantially as deseribed. ’
" 2 The method of juining a tubulatingtube
to a bulb, which consists in applying a tube.
to ai unpunetured bulb, ppeamatically caus-
ing a softened portion of the bulb to enter
the end of the tube. and welding the bulb and
tube together, substantially ss described.

3. The method of joining a tubulating tube

"to a bulb, which consists 1n applying a tube

to an unpunctured bulb, reducing the pres-
sure in Aw tube below the pressure in the
bulb, whereby a softened portion of the bulb
is drawn into the tube, and welding the tube
and bulb together, substantially as described.

4. The method of joining a tubulating tube
to a bulb, which eonsists in heating a portion
of un unpunctured bulb, applying & tube to
the heated portion, causing a heated portion
of the bulb to enter the tube, heating said
bulb and tube so that they become fused to-
gether, and cooling said buib and tube, sub-
stantially as descnibed.

5. The method of joining a tubulating tube

to a bulb, which consists in heating 2 portion
of an unpunctured bulb, applying a tube to
‘the heated portion, reducing the pressure ir
the tube bplow the pressure in the bulb
whereby aheated portion of the bulb is
caused to ehter the tube, heating said bulb
and tube so that they become fused together,
and cooling said bulb and tube, substan-
tially as described. :

6. The method of tubulating electric lamp
bulbs, consisting in applying one end of a
tube against an unpunctured surfuce of &
lamp bulb, and then puncturing the bulb and
causing the portion thereof surrounding the
puncture to enter said tube, substantislly as
described. ’ :

7. The method of tubulating electric lamp
bulbs, consisting in softening a suitable por-

80
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tion of a bulb, applying one end of a tube -

against said softened portion of the bulb, and

then puncturing the bulb in alinement with

the tube and forcing into the tube the sof-

tened portion of the bulb surrounding the -
puncture, substantially as described.

8. In a tubulating machine, the combina-
tion with a stationary standard, of stationary
burners and a stationary bulb holder upon
said standard, and a-tube holder, ﬂexﬁ)ly
mounted on said siandard, substantially as
deseribed. . i

9. In a tubulating machine, the contbina-

125
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- tion with a stationary standard, of a station-

but adjustable burners, said holder and
burners being moeunted on said standard,
and ineans for locking said holder and burn-
ers with relation to each:other, substantially
as described, :

10. In a tubulating machine, the combi-
nation with a stationary standard of a bulb
holder comprising brackets slidable tipon
said standard, one of said brackets being con-

(5
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. strueted terreceive oue end of the buib and a

~wpring pressed seat for the other end of said
bulb mounted on the other bracket, means
15 for locking said brackets with relation to each

other avd burners raounted on said standard,

substanually as described,

11. Ina tubulating machine, the combina-
tion with 2 stationary standard, of a tube
holder shidably motmted on said standard, a
Jever piveted to said holder and said stand-
ard and burucrs mountedupon said standard,
substautially as deseribed.

12, Ina tubulating machine, the combina-
tion with a stationary standard, of a tube

“holder slidably  mounted - thereon a lever
pivored to suid standard and holder, a handle
for operating said holder, links conuecting
said jever and handle and burners mounted

2
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30 upon seid standard, substantially as de~

scribed. .

13. In a tubulating machine, the combina-
tion with'n tube holder, of & handle for oper-
ating said holder, means for connecting suid

35 handle and holder, a passage communicating

- witl said holder, and means mounted on said
handle for controlling the flow of fluid
through said passage, subsiantially as de-
scribed. :

.40 14. In atubulating machine, the combina-

tion with & tube holder, of a handle for eper-
sting said holder, means connecting soid

handle and hokder, o passuge communicating
with said holder, and & valve for contvolling

- 45 the flow of fluid through said passage,
mounted on said handle, substantially as de-

scribed,

15. In & tubulating machine, the combina-. '

fion with a suitzble standard, of o bulb
5¢ holder mountedon said standard and adapted
to, be secured thereto at any desired eleva-

‘ tion, hurners sixpporfed on brackets adjust-
ary but adjustable bulb holder, stationary !

whly connected with the standerd, a tube
holder supported by the standard sbove the
burners and having an adjustable chuck, and
n lever fulerumed upon the standard and
adapted to move said tube holder to and

55

from the bulb holder, substantially as de- -

scribed. ; ; S
16. In a tubulating machine, the combina-

tion of a bulb holder, a tube holder, means

for. effecting a relative adfustrmcnt of said-
uding a suitable

bulh and fube holders inc
hundle, fluid pressure means for puncturing
the bulb, and means on said handle for con-
trolling the -operation of said fluid pressure
means, substantially as described. ’

17. In a tubulsting machine, the combina-
tion of a bulb-helder, a tube holder, means
for moving the tube holder to and from the
bulb holder, including a suitable handle,
{luid pressure means for puncturing the bulb,
and means on said handle for controlling said
fluid pressure devices, substantially. as de-
seribed. - » e .

18. In an incandescent lamp making ma-

chine, the combination with an ad*u‘stnble

holder, of u pivoted handle connected to said

holder, a pipe connected to said holder, a
second pipe connected to a fluid pressure de-
vice, a controller mounted adjacent the end

60
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of said handle in a recess in said handleto -

move longitudinally thereof and thereby con-
trol"communication between said pipes.

19. In an incandescent lamp making ma-
chine, the combination with an adjustable
holder, of a pivoted handle connected to said
holder, flexible pipes carried by the handle
and connected to said holder and to a fluid
pressure device, a valve on the handle for

controlling comrrunication between the pipes -

and a valve actuator adjacent the end of said

handle and slidably mounted in 2 recess in’

said handle to move longitudinally thereof.

In testimony whereof I have signed my
name-to this specification in'-the presence of
two subseribing witnesses.

JOIIN E. GRAYBILL.
Witnesses: .

ErLEx M. WELLENSIER,
. Ricnw. “E. Cocrirax,
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