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To all whom it may concern:

Be it known that I, FRANK L. O. WADSWORI‘H of
P1ttsburg_, in the county of Allegheny and . Sta,te of
"Pennsylvania, have invented a new and useful Method
of Exhausting Incindescent-Lamp Bulbs, of which
the following is a full, clear, and exact description.

My invention relates to a method of exhausting in-

candesgent lamp bulbs, and it consists in- employmg |
the flow of a fluud to control the successive steps or

operations during the process of exhaustion.

- I will now describe my invention so that otheré-

skilled in the art to which it appertains, may employ
the same, reference being had to the accompanying
drawing forming part of this specification, which is a
vertical sectional view of a smlp]e form of apparatus

which may be employed in carrying on the various

steps or operations of my improved method. . |
In the practice of my invention 1t 1s necessary to

-first mechanically exhaust the air or gases which may
be in the bulb of the lamp and at the same time to

- heat the bulb by exteriorly applied heat for the pur-
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-~ connection with a secondary or fining pump, and at

pose of eliminating the moisture which exists to a
greater or less. degree mingled with the atmosphere

‘and clinging to the interior surface of the lamp bulb.
To properly exhaust the lamp bulb it is desirable .
~ that the bulk of the atmosphere be removed by a pri-

INary or mughmg pump at the same time that the bulb

‘is being heated, and after a certain definite exhaus-
tion .has been produced, to automatically close the.

connection with the primary pump and to open a

~ the same time to shut off the exterior heat to the bulb
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and bring the filament of the lamp bulb to incandes-
cence for the purpose of generating and driving off
vapors from the filament and joints, and for the purpose
of aiding in the elimination of these gases as well as

the rarefied oxygen contained in the bulb. To this
end I employ a fluid contained in a suitable column-

or conduit subject to atmosphenc or other pressure

by means of which the varying pressures existing in |
~ the lamp bulb during the process of exhaustion may

be indicated, and by the flow of fluid in the column

 or conduit, heat may be supplied to and shut off from
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the exterior of the bulb, the communication between
the.primary pump and the lamp bulb may be broken,

communication between the lamp bulb and the sec-

- ondary pump may be opened, and the filament of the
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lamp bulb may be brought to varymg degrees of in-

candescence.

-~ In the dra.mng I have shown, more or less diagram-
“matically, a pump chamber 2, the mouth of ‘which 'is

provided with a perforated rubber cork 3. Leadmg-

- from: the pump chamber 2 are the branch tubes 4, 5,

~ the ,tuba 4 leading to the pnmary ‘or roughing pump
55 and* the ‘tube 5 Imdmg 1o the secondary or fining

pump Commumcatmgwnhthetubeséand5ara

| Inercury rises in

[ the barometnc columns 6 and 7, the lower ends of

which open into a vessel of mercury or other liquid, 8.

The connection between the tubes 4 and 6 and 5 and

7 18 preferably in the form of a ¥, thus permitting the
rise of the liquid in the tubes 6 and 7 to close, first,
communication between the two arms of the tube 4

of the roughing pump, and after that clesing ecommu-
nication between the two parts of the tube 5 leading
to the small or finihg pump, the ¥’s of the twd tubes

being on different levels. A portion 4/ of the tube 4
and a portion 5/ of the tube 5 are formed of rubber
tubing adapted to be normally pinched and closed

by the clamps 9, 10. The lower portions of the clamps

9, 10 form armatures of electric magnets 11, 12.  The

‘magnet 11 is connected with an electric circuit 13
‘which is provided with contact points 14 in the baro-
‘metric column 6 and with a switch 15, which may be
operated by a button or lever.
‘nected with an electric circuit 16 which is provided
with contatt points 17 in the barometric column 7.
Situated above the socket of the pump chamber 2 is
a heating box 18 having an electric heating coil 19,

The magnet 12 is con-
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which is connected with an electric ‘circuit 20 which

leads to contact points 21 in the barometric column 6.

._Thls box is adapted to receive the lamp bulb «a, the

tubulature b of the lamp bulb extending fmm ‘the

bottom of the box into the rubber cork 3 and the lead-

ing-in wires ¢ of the lamp bulb being connected at

~ In exhausting the lamp bulb it is first placed in the

heating box 18, the tubulature b fitting in the rubber

cork 3, and the leading-in wire ¢ being connected with
the cucmt 22. By closing the switch 15, the magnet
11 is energized and draws down the armature-of the
clamp 9, thus releasing and opening the rubber.tube .
This opens connection between the bulb a and the pri-

‘INAry Or mughmg pump, which at once begms to ex-
‘haust the air from the bulb and also from the baromet-

ric column 6, causing the mercury or other fluid to rise
in the column until the fluid reaches the contact points
14; which closes the circuit 13 irrespective of the action
of __the smtch 15. As the exhaustion continues the

in the.column until it reaches the con-
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‘the top of the box with the electric circuit 22, which 85
18 ‘connected with the contact points 23 in the baro-

‘metric column 6.
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tact points 21 and closes the circuit 20, which allows the

‘current to flow through the heating coil 19, generating

heat in the box 18 and exteriorly heatmg the bulb a

- within the box. This contact point 21 is arranged at
such point in the barometric column 6 that the Jamp
shall be heated either about the commeéncement of the

process of exhaustion or at a point of such reduction of

~As the mercury in the columns 6 and 7 rises,. for the
mercury in- the column 7 will rise with the Mercury
i the column 6 the mercury will reach the cont.a.ct
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| pressure within the bulb as may be deemed advisable. .
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cury in
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points 17 in the column 7 and close the circuit 16, which

energizes the magnet 12, draws down the armature of

the clamp 10 dnd releases and opens the rubber tubing

5/, thus opening communication between the pump |

chamber 2 and the small or fining pump. Just a8 this

is done, and as soon as the communication between the |
Tamp bulb and the small pump is established, the mer-
the tube 4, |
shutting off communication between the primary '

the column 6 will close the ¥ of

pump and the pump chamber 2. = At or about the-same
tie the mercury closes the contact points 23 in the
circuit 22, thus bringing the filament of the lamp bulb

" to incandescence. By having several contact points

93 arranged in series, one after the other, each provided
with a resistance less than the preceding resistance,
the filament may be brought gradually from 2 low to an

~ intensive incandescence by the continued rise of the
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" in the tubulature b may be heated by suitable means |
oither before or after the closing of communication with
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 will have risen in the column 7

mercury in the column. I may, however, employ a
single set of contacts 23, and dispense with the resist-
ances, thus bringing the filament immediately to in-
tensive incandescence. When the desired degree of
exhaustion is produced in the lamp bulb, the liquid
above the Y of the tube
7. thus cutting off the smaller or secondary pump. The
tubulature b is then sealed off by the application of heat
or where a chemical exhaust is required, the chemical

¢he small pump. When the tubulature b 1s removed
from the cork 3, the mercury will immediately fall be-
low the contact point 17, thus immediately closing the
clamp 10, the magnet 12 being deénergized, and the

clamp 9 will be closed 1n & similar manner by the fall of

866,751

" . Although I have

—-—

"

| the liquid below "t-he_ contacts. 14. The same result
would follow. should the lamp a be broken, or if from

air should enter the socket 2.
described the use of mercury and a

any other cause,
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particular form of barometric column, I do not desire

to limit myaelf thereto, nor do I desire to limit my in-

vention to a plurality of pumps, or to the mechanism

shown in the drawing. | |
By the use of my invention the operation of exhaust-

ing incandescent lamp bulbs may be carried on auto-
matically. The various steps and operations of the
45
but according to the degree of
exhaustion whick has been produced in the Jamp bulb. "
The process, therefore, may be carried on with mathe-.

process must follow each other in succession at proper
intervals, not of time,

matical certainty, instead of being left to the mere con-
jecture of an operator. - R

Having thus described my inventi on, what I claim
“and desire to secure by Letters Patent 1s: '

1. The method for controlling the successive operations
in exhausting electric lamp bulbs by the flow of a liquid
under the action of pressure; substantially as specified.

2. The method of exhausting lamp bulbs, which, consists
in causing the flow of a liquid ﬁnder.t_he action of pres-
sure to control the successive steps in the operation. |

3. The method of exhausting lamp bulbs, which consists

in causing the flow of a liquid under the action of pres-

sure to cnntrrnl in succession .the several steps in the
operation. :

'In testimony whereof, 1 have hereunto set my hand. -

" FRANK L. 0. WADSWORTH.

 Witnesses
JAMES K. BAKEWELL,
C. B. EGGERS. |
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