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To all whom it may concern:
~_Be it known that I, JoEN H. ELLIS, of the
clty of Peoria, in the county of Peoria-and in.

the State. of Illinois, have invented an Im--

~ provement.in Air-Pumps and their Attach-.
~ents, adapted for the use of schools and col-
leges; and do hereby declare that the follow-
~+Ing is afull, clear, and exact description there-
‘of, reference being had to thé annexed draw-
-ings, making a part of this specitication, in .
‘parts, and in which— ~ ~ =
. Figure 1 represents a front elevation of the
pump, showing the application of an éxhaust-
Ing-vessel, L; Fig. 2, a vertical section of
pump, and attached receiver-plate, table, and
‘nozzle N’ N”¢, and intermediate support M, toil-
lustrate the adjustability of said usual receiver-
plate, nozzle, &ec.; Fig. 3, a sectional eleva-
‘tion of lamp-chimney, and attachments to cou-
nect the same to the nozzle of the pump ; Fig.
4, plan of the removable receiver-plate, &c. ;.
Fig. 5, jar,’showing a sectional view, cap to
recelve stop-cock ; Fig. 6, vertical section of
thereversible valve-box ; Fig. 7, plan of valve ;
Fig. 8, sectional elevation of condensing-ves-
| | p-cock con-
nection for attachment to the pump. =~
The object of this invention is to farnish an
improved and economical air-punip (both for
~ exhausting and condensing) and attachments
for experiments.in natural philosophy, par--
ticularly adapted for the use of colleges and:
schools—the principal improvements being,
first, a terminal nozzle so constructed as to ad-
mit of various attachments by means of rub-
- ber hose, socketed stop-cock, &c.; second, in
the employment of reversible valve-boxes,
both in pump and piston, which may be taken
out and reversed according to the experiment
to be tried—. ., in. exhausting or condens-
ing ; third, in the adaptation of ordinary glass
fruit-jars or lamp-chimneys as receivers or
hand-glasses, by means of simple devices, as
~ an economical substitute for the more expen-
-sive and specific pneumatic vessels .
I use a vertical pump-barrel, F”, secured to
horizontal arms D D/, which connect two ver-
-tical standards, C C, rising from the base A’
- BB. The piston-rod 2 moves in socket w, pro-
. Jecting from the upper bar D’ of the frame,

-which like letters of rgf&rﬁence" refer to like:

| upon which th;e'plimpl-"ha,ﬁﬂle_ H is also pivoted,

the latter being connected to the piston-rod by
rods x # just above the piston G. =~
- To accomplish the first-descri bed. object the
pump-barrel is terminal below in a nozzle, FY,
screwed upon the énd of said barrel, said noz-
zle ending in bulb b, for the purpose of retain-

ing a rubber hose, or for entering a socket in

the- stop-cock connection v, used to connect

the usual jars with said nozzle. =

» -

* The nozzle ', as before said, is made to un-

| serew from the barrel to accomplish the sec-

ond-described object—viz., for the purpose of

Treversing the valve f; which, is seated.in a re-

movableand reversible box, I, which is screwed

Into a recess in said nozzle, and provided with
air-orifices e ¢ i

n the cap d, screwed down upon

the said valve f| leaving a concave space, in
which the valve may work. - Such reversion

1s usetul in experiments. in condensed alr, in

.which the latter is forced into a condensin g-

chamber, (as P, Fig: 8,) and retained by usual
stop-cock, (with ground cock). The piston G,

in liké manner, is fitted with a similar box

of said valve:box.)
.. For the purpose

and valve, reversible with that in the nozzle
when required, (see Fig. ¢) for a larger view

. .

of raising and pressing the

mouth or stop-cock of a vessel (as L, Fig. 1)
up to the bulb of the nozzle b, I use the ro-
tary table E, mounted upon the screw .a in
the base A, by which vessels of different ele-

vations may be adj

vations n adjusted to said nozzle, as
well as the usual table bearing thé receiver-
plate N’ N”, as seen in Fig. 2, which, for the
purpose of elevating the receiver toward the
eye, may rest upon a pillar, M, having a nip-
ple on its under surface, which fits into a cor-
responding socket in said rotary table.
Thethird objectisaccomplished, in the case of
theuseof afruit-jar, by using one of these which
are sold with a screw-cap, n, upon them, whose
Inner upper edges clasp the cover, holding the
same sealed by means of a thread upon the
neck of the jar. I modify the cap of this
readily-obtained jar (see Fig. 5) by making
the cover m thick enough to receive a screw-

socket for the reception of the stop-cock eon-
nection #. (Shown in Fig.1.) Thisjar, having
a bottom, unusual with the ordinary glass cham-
bers furnished or sold with air-pumps, is thus
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qualified, by -closing the ground stop-cock, to
“be. removed from the pump when exhdusted
“of air—a particularly useful thin g 1n illastrat-
- ing the absence of sound in ringing the in-
closed bell, as the jar can be handed round
for observation.
* nary lamp-chimney as an-exhaust-chamber is
accomplished by providing a disk, ¢, through
~which is screwed the threaded stem 7, or-air-
‘passage, of a metal cone or cork, %, prowded

‘with rubber ring or packing p (see Fig. 3)
‘upon_ its conical surface, which 1s pressed
tightly ‘against: the” upper tapermg interior |
vided with a screw-cap or valve-cover, d, and

surface of the chimney by screwing the disk

¢ down upon the chimney-top. A hose, s,

may be then used to connect the stem » with
~the nozzle or bulb b of the pump, as well also
“for connection to the other VGbS@lS In like
manner, the bulb b may be connécted with the
~nozzle t of the recewer-pldte N’." The hose will
~-thus prevent the jar or oscillation which is
“given by the pump- -handle H to the same,
“when sdid plate is connected rigidly with said
-pump, by which means (4. e,, the hoses) all objec-

“tionableoseillationis a,vmded as—forinstance,
when liquids are evaporatmg .;md crystalhza--

'-twn is‘taking place.

" The advantages of this pump, connections,
~'~and attachments- are, first, the pump is so
‘made that it can readily be taken -apart,

-cleaned and packed, and put together by per- |
-itrmt jar L, of a well- known form—¢. e., hav-
.ing a screw-thread around its neck, an outer
screw-cap, %, in combination with a cover, m,
‘provided with a screw- -socket to receive the
‘stop-cock connection %, subbtantmlly as and
for the purposes described. S

~gons of ordinary bklll s second, that-the work-
ing of eachvalve in separate revermble boxes

“makes the pump an exhauster or condenser,
“at pleasure, and protects the valves from de-,

~ ‘rangement, whether used in condensing or in

~ '_'exhaustlng-—-z €. w1th thevalves downward or
‘upward ; third, m its adaptation for many dif-
ferent attachmeuts as of ordinary fruit-jars,

3‘*"lamp ehlmneys bottles, &c., by means of the

“hose and obher described devlces the hose
making the glass vessels compa,ratwely inde-
pendent of the pump ; fourth, the advantage
“in the use of a fruit-jar as a ch&mber, having
-a ground stop-cock, (which holds the exhaus-

“tion much longer thall similar devices of pneu-
‘matie instruments,) so that the jar ean be re-
“moved from the pump, as in 1llustrating the

3—'1'1121 gm g ot bells m mcuo, boﬂmg Water at low | '

‘The adaptation of an ordi-
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| temperature, experiments on insects without
danger of their gefting into the air-passages,

and the cheapnessand ease with whicha broken
glass may be replaced from any drug or gro-
cery store; fifth, in not preventing the attach-
ment to the termmal nozzle of the time-bonored

| metal disk N’ and tube U with the bell-glass.

 What I claim as my invention is—

1. In combination with the nozzle F’, the
reversible valve-box I and the piston G, mth
its reversible valve-box I, substantially as and
for the purposes descnbed *

2. The valve-box I in the nozzle, when pro-

inclosed valve, so constructed as to be reversi-

ble, for exbausting or condensing, In connec-
'tlon with a corresponding valve-box in the
piston, substantmlly as .:md for the purposes
'- descrlbed -

3. The combln&tion by means of the bulb

‘b of the nozzle IV, WIth the socket h of the

pipe ¢ of the pneumatle receiver- plate N/, with

its table N*., by which the receiver - pl&te is
readily a,ttachable to and detachable from sald
‘nozzle ¥.

4. The comblnatlon by means of bulb b and

socketh, of the nozzle F/, the pipe %, the metal

disk of the ordinary air- pump, and the rotary
table E, substa,ntlally as a,nd for the. purposes

,' descrlbed

5.”As an attachment 130 an - air- pump, the

6. The combmatwn "with the nozzle I" of

- the-hose s, pipe 7, provzded with thread to Te-
ceive the dlsk g, cork K, provided with the
‘rubber packing p, glass Q,, and disk gq. -

In testimony that I claim the above- de-
scribed improvemerttin air-pumps and attach-
ments, [ have hereunto set my hand this 4th

JOHN- H. ELLIS.

Wltnesses o _
ANDREW RUNSTETTOR,
JAMES M MORSE '
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