
34 

EDISON'S VACUUM APPARATUS. 

With the exception of the peculiar carbon used by Mr. 
Edison in the construction of his lamps, there is nothing of 
more vittri importance in the development of his system of 
electric illumination than the apparatus employed to exhaust 
the air from the little globes containing the carbon horse
shoes, for upon the perfection of the vacuum depends the 
success of the lamp. 

Since Otto Von Guericke invented the air-pump in 1650 
it has been the subject of various modifications and improve
ments; bll� the most perfect forms of piston air· pump yet 
devi!'ed are incompetent to produce the degree of exhaustion 
demanded by modern experimenters. 

In vacuum apparatus, as in most things connected with 
scientific investigation and experiment, the simplest means 
and methods prove the best. It seems that in the natural 
course of invention, simplicity is the latest feature at
tained. Air-pumps and vacuum apparatus form no exception 
to this general truth. The most recent as well as the most 
perfect air.pumps consist essentially of a glass tube and a 
column of mercury. Two forms of mercurial pump are 
used by Mr. Edison in removing the air from his lamp bulb; 
one for exhausting the greater volume of air, th6 other for 
perfecting the vacuum The first is the invention of Geiss-

Jtitntifit �tutritln. 
ler; the second, of Sprengel. The engraving shows the ar
rangement of these pumps in connection with the McLeod 
gauge, and other accessories_ 

Several sets of this apparatus are employed by Mr. Edison, 
and he has so far improved their construction and working 
as to enable the attendant to produce very high vacua in 
twenty·five minutes_ 

The Geissler pump, A, the Sprengel pump, B, and the 
McLeod gauge, C, are all connected with the socket that 
receives the lamp bulbs, through the bulb, E, which is partly 
filled with phosphorous anhydride-a powerful absorbent of 
moisture-and through the bulb, F, which contains gold 
leaf to absorb traces of mercurial vapor. Each set of appa
ratus is secured to a vertical board, behind which on a 
bracket near the top sets a reservoir of mercury, which AUp
plies the Sprengel pump, B, through the flexible tube, a, and 
through a vertical glass tube, having at the top a trap, b, for 
receiving any air t4at may be carried by the mercury. 

The Sprengel pump, E, consists of a glass tube about � 
inch in internal diameter and 36 inches in length, dipping at 
its lower end into mercury contained in tM small vessel 
resting on the bracket, and having an overflow connected by 
a flexible .tube with a mercury receiver. At the upper end 
of the Va-inch tube is formed a bulb, into which the mercury 
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supply tube enters through a sealed joint (described else
where) and extends about two-thirds of the way down the 
bulb. The bulb is provided with a lateral tube by whICh it 
is connected with the Geissler tube, D, and with the bulbs, 
E and F, which communicate with the lamp bulbs, G. The 
Sprengel pump also connects with the Geissler pump, A, 
when the stopcock, c, is open. 

The Geissler pump, A, is simply a glass tube, having a 
bulb blown in it, and communicating at its lower end with 
a mercury reservoir through a tlexible tube, and connecting 
at its upper end with the Sprengel pump, B, as before de
scribed, and also wit h a bent discharge tube ,d, of small caliber, 
which extends down ward something over 36 inches and dips 
into mercury contained in a small cup provided with an 
overflow. 

The McLeod gauge is no more complicated than either 
of the pumps. It consists of a bulb, C, blown on the end of 
a tube of small diameter, and having a still smaller tube, I, 
projecting from its upper surface. This tube is closed at 
the top, and its capacity bears a certain ratio to that of t.he 
bulb. It extends over the face of a scale, f. The longer 
and larger tube of the gauge is connected by a flexible tube 
with the mercury bottle seen resting on the bracket; and it 
is also connected by a small tube, g, with the system of 

A..-Geissler's Pump. B.-Sprengel's Pump. C.-McLeod's Gange. D.- Geissler Tu be. E.--Bulb containing Pbosphorous Anhydridp. F.-Bulh containing Gold Leaf. G.-Electric Lump Bulbs. a.-Mercnry �UPPlY 
Tube. b.-Air Trap. c. und e.-Mercury l:lealed Stop Cocks. d.-Discharge Tnbe. 'f.-Scale. f.-Gauge Tube. g.-Connecting 'rnbe. h.--Mercury Sealed Jo:nts. 

VACUUM APPARATUS FOR EXHAUSTING EDISON'S ELECTRIC LAMPS. 
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tubes that connects the two pumps, the Geissler tube, and tubes connecting the lamps with the vacuum apparatus are 
the lamp bulbs. The connecting tube, g, extends over the heated by a spirit lamp, sealed and separated from each 
scale,j, parallel to and near the gauge tube,j'. other and from.the apparatus. 

To produce a vacuum in the bulbs, G, the pinch.cock on .. � .... 
the rubber pipe, a, is opened so as to permit a rapid succes· LABORATORY APPARATUS. 

sion of drops, or a full stream of mercury to flow down the The laboratory apparatus designed and patented by 
internal tube of the Sprengel pump, B. This stream of mer· Thomas Fletcher, F.C.S., of Warrington, England, has been 
cury. falling through the space between the internal tube and long and favorably known in Europe, and has recently been 
the lower end of the bulb, enters the long tube of the pump, largely introduced in this country by the Buffalo Dental 
ami carries with it a certain quantity of air, which is dis· Manufacturing Company, of 307 and 309 Main street, Buf· 
charged together with the mercury into the cup at the bot· . falo, N. Y., who have made arrangements with Mr. Fletcher 
tom. As this process is too slow for creating a vacuum I to manufacture all of his specialties. 
from the beginning, while the Sprengel pump is still work· The apparatus, consisting of hot and cold blast blowpipes, 
ing, the Geissler pump. A, is brought into use fot removing blowing apparatus, gas furnaces with and without blast, 
the greater portion of the air. To operate this pump, the, ingot moulds, and a great variety of other articles. is de· 

'stopcock, c, is first closed, the reservoir of mercury-con-' signed for colleges, academies. schools chemists assayists 
nected with the pump by a rubber tube-is raised by the : manufacturing jewelers, .dentists, artis�ns, and e�periment� 
attendant, as represented in the cut, until mercury flows up l

eI's . 
. the long pump tube, and filling the bulb, drives out the air' We have chosen a few of the leading articles for illustra· 

before it through the discharge tube, and finally overflows tion and description. 
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non'condueting material, in one piece, with an opening in 
the center for convenience in examining work. This p,attern 
of furnace requires n9 blast. 

The furnace shown in Fig. 3 takes crucibles up to two and 
a half by two and a quarter inches outside. This pattern is 
more especially designed for gold, silver, copper, etc .. and, 
as sent out, with four foot chimney and single lid, E, is 
amply powerful. If required for temperature up to the 
fusing point of cast iron, it requires a Chimney six feet high. 

FIG. 3.-Small Crucible Furnace. FIG. 4,-Ladle Furnace. 

through the tube, d, into the cup at the lower end of the i 
tube. The mercury reservoir is then lowered until the two I 
vertical columns of mercury break in the bend of the dis.

' 

charge tube, and the mercury in the pump is below the stop· 
cock. c, the latter is then opened, and the mercury reservoir 
is lowered until the mercury in the pump will sink no I 
farther. The stopcock, c, is then closed and the operation' 
is repeated two or three times. The Sprengel pump, which 
has been in operation meanwhile, is now permitted to finish 
the work. As the vacuum becomes more and more perfect 
the mercury rises in the pump, and when the drops strike 
the mercury column, a sharp metallic clink is heard, incli· 
cating that the atmospheric resistance to the falling metal is 
little or nothing. As fast as the mercury accumulates in 
sufficient quantities in the reservoir below, it is poured into 

Tlte ladle furnace represented in Fig. 4 takes ladles up to 
six and a half inches diameter, and will melt six or eight 
pounds of zinc in about fifteen minutes, or the same quantity 
lead, tin, etc., in half the time. It is a convenient and pow· 
erful arrangement for den tists, heating soldering irons, etc. 

Fig. 5 shows a simple, compact, and powerful blower. 
Fig.l.-·FLETCHER'S NEW CRUCIBLE FURNACE. The step for the foot is very low, and enables the blower 

to be used with ease whether the operator is standing or 
Fig. 1 shows a new cntcible furnace, consisting of a sim" seated. The pressure is steady and equal. If the rubber the reservoir above. 

Electric sparks from an induction coil are t. II 
I pIe pot-for holding the crucible-with a lid, and a blow· , disk is distended until forced alrainst the net the pressure con mua y .  

11 d . bl ' I '  . � , pIpe, a 
. 

mounte 
. 

on a sUlta e c�st Iron base. As com· can be increased to almost any extent desired. It will give, 

l!lj. g 
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pared WIth the ordmary gas furnace It appears almost a toy. if required, a heavy and continuous blast through a pipe of 
owing to its great simplicity. one quarter inch clear bore. 

The casing. which consists of a new material discovered 
by Mr. Fletcher, holds the heat so perfectly that the,most 
refractory substances can be fused with ease, using a com· 
mon foot blower. Half a pound of cast iron requires from 
seven to twelve minutes for perfect fusion, the time depend· 
ing on the gas supply and pressure of �ir from the blower. 

The power wh�h can be obtained is far beyond what is 
required for most purposes, and is limited only by the fusi 
bility of the crucible and casing. A suitable crucible will 
hold about ten ounces of gold. 

An ordill'l.ry gas supply pipe, five sixteenths or three eighths 
will work it efficiently. It is said to require a smaller sup· 
ply of gas than 'any other furnace known. About ten cubic 
feet per hour is sufficient for most purposes. 

Any common blowpipe bellows will work the furnace satis· 
factorily except for very high temperatures (fusion of steel, 

Fig. 5.-FOOT BLOWER. 

etc.), for which a heavy pressure of air is necessary. These compact and well designed pieces of apparatus sup. 
The furnace shown in Fig. 2 will take crucibles up to four ply a want long felt by our artisans and experimenters, and 

by three and a half inches, and with half inch gas pipe, will undoubtedly meet with the success they merit. 
giving a supply of about thirty feet per hour, will melt The Buffalo Dental Manufacturing Company supply an 
three or four pounds of brass in about twenty· five minutes, illustrated catalogue giving descriptions of many other 
and the same quantity of cast iron in about fifty minutes pieces of apparatus of this character. 
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bel'S. and have them bound at the end of the year; others 

The McLeod gauge is relied on mainly for testing the IS ma e 10 a very su s an 13 manner, an IS recommen e I thoughtlessly lose or destroy the first few numbers they reo 
perfection of the vacuum. This gauge is operated by sim. ceive after subscribing, and subsequently regret they had 
ply raising the mercury reservoir connected with it until the, not preserved them. A year's numbers make a volume of 
gauge bulb is sealed off from the other parts of the ap. over 800 pages, and to every one it will be found useful for 
paratus, the mercury, as it rises, closing the connecting reference. 
tube, g. The mercury reservoir is then raised still further, Bound volumes of the SCIENTIFIC AMERICAN and SCIEN' 

until the mercury will go no higher in the gauge tube, j' TInc AMERICAN SUPPLEMENT, for 1879, are now ready. 
Should the mercury rise to the end of the gauge tube it and for sale at the office of publication. Orders are also 
would indicate a perfect vacuum, but this is never attained. filled by all News Agents. 

The quantity of air contained in the tube,j', indicates ex· .. • • I ... 

aetly the proportion of the air in the apparatus to the ca. A SaCe Investment-Dividend Every Week. 

pacity of the apparatus or air at its normal density. Another The commencement of a year and the beginning of a vol· 
method of calculating the value of the vacuum is based ume are the best periods for subscribing for either maga. 
upon the difference in the level of mercury in the two tubes zines or newspapers. The SCIENTIFIC AMERICAN at this time 
in front of the scale,! embraces both these conditions. A new volume commenced 

Mr. Edison informs us that the vacuum in his lamps is so with the new year, and any person not a subscriber into 
nearly perfect that only a millionth of the original volume whose hands a copy of this paper may fall is invited to be· 
of air remains. come a subscriber at once, and receive its weekly visits duro 

It is obvious that the Sprengel and Geissler pumps must ing the year 1880. Nothing will return a better income than 
be longer than a barometer. to obtain the full effect of the $3.20 thus invested. Dividends every week without any 
falling column of mercury. All of the rigid parts of this liability for assessments, payable at the home or office of the 
apparatus are made of glass; and wherever there is a joint subscriber, free even of postage. Try the SCIENTIFIC 

or a stop cock, it is sealed with mercury. Figure 2 shows AMERICAN for 1880. 
the upper portion of the Sprengel pump in detail, and also 
gives a good idea of the manner of sealing the joints. The 
bulb, H, has a conical mouth, I, into which is fitted and 
ground the enlarged portion, J, of the mercury tube, K. 
The space in the mouth, I, above the enlarged part of the 
tube, K, is filled with mercury. 

Figure 3 represents a mercury·sealed stop cock, L being 
the stop cock, entirely surrounded by mercury contained in 
the cup, M. 

The lamp bulbs. G, are connected with the apparatus by 
a joint similar to that represented in figure 2. From time 
to time, while the air is being exhausted from the lamps, 
they are tested by connection with wires from the electrical 
generator. When the vacuum is practically complete, the 

.. .. J" 
, Starch Photo. Proce.s. 

, 
Fig.2.-LARGE CRUCIBLE FURNACE. I 

In consequence of the re�arkable results obtained by 
gelatine and silver bromide, experimentalists have been in· 

as a first.rate furnace for manufacturing jeweler�, reducing duced to try starch and gum emulsions, and the latest con· 

photo. waste, etc. In using this pattern of furnace, the nar. j tribution to this branch of photography is a formula for a 

row end of the plumbago cylinder which surrounds the, starch emulsion by Senors Pauli and Ferran, of Barcelona. 

crucible is always put down ward. The use of this cylinder ; 'fake four grammes of potato starch and mix to a creamy 

is to keep the flame in contact with the crucible up to the I consistency with twenty grammes of water; then add slowly 

top. The flame is then deflected by striking against the lid, eighty c.c. of boiling water, and, while the fluid is still hot, 

and, turning downward, leaves the furnace by the chim' 1·12 grammes of bromide of potassium and 1'62 grammes of 

ney, at the lower side. silver nitrate dissolved in twenty c.c. of water. It is recom· 

The lid never gets very hot, and can be lifted away by mended to add a little gelatine to the starch, in order to les· 

the handle across t!le top; it is now made of the patent sen the solubility. 
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