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UNITED STATES

PATENT OFFICE.

AZBL 8. LYMAN, OF NEW YORK, N. Y,

IMPROVEMENT IN AIR-PUMPS.

Speeiﬁeetien' for'ming part of Letters Patent No. 46.. 122, dated January 31, 1865.

To all whom Tt may concerw:

Be it known that 1, A. S. LYMAN, of the
city, county, and State of New York, have
invented new and useful Improvements in
Air-Pumps; and I do hereby declare that the

following is a fuall, clear, and exact descmptmu'

thereof, thh Wﬂl eu&ble those skilled in the
art to nnke and use the same, reference be-

ing had to the accompaning drawings, forming
part of this specification, in which—

~ Figure 1 isanelevation, partly in section, of
an air or vacuum pump made after my inven-

tion, Iig. 2 is a plan view of a horizontal sec-
tion taken on the line x of Fig. 1. Iig.3 1s a

Idetalled view of the valve-stem.

Similar letters of referenee indicate 11ke

A is a standard resting upon a pletferm,
A’ and supports in bearings upon its top a

- shatt, C, which carries at one end on one side

of the Staudard a crank or driving-pulley, (not
shown,) and at the other a belenee wheel, B.
A 111:11;. I, pwoted to the rim of the Wheel at
1f8 S1de reeewes by a screw-thread cutb in 1ts
free end the end of a plston rod, ¥, which 1s
secured therein and secured by meens of a
jam-nut, a. The piston-rod extends down
1nto the cylinder G- of a vacuum-pump, where
it is connected with a piston, H, which is per-
forated, as shown by dotted 011t11ne in Fig. 2.
The cover of the cylinder is also pertoreted
by holes 4. The base of the cylinder C is
bolted to a base-plate, C’, which carries jour-
nals S 8/, upon which th(.. pump P oscillates.
The journal S has a bearing in the stand-
ard A, and the journal 3/ has abearing in the
stenderd A’ Thelatter journalis hollow, and
is connected tothetube 1 by a packing-ring, i/,

which covers the joint between them, as seen

in Fig. 2. A leather or cork or other suita-
ble packing, b, is to be placed between the

base ¢ and the base-plate ¢/. The base-plate

has a circular depression in its face, which re-
ceives a packing, &. A ring, o, of such a (1-
ameter as to fit within the inside of the cylin-
der G at bottom, lies upon the packing ¢, and
is firmly held in position by means of its
flange O, which extends beyond the body _of

‘the ring to the circumference of the circular

peelﬂng t, to which it is held by the overly-

- 1ng ]_)cl{}LIIlﬂ ring b, and the base of the cylin-

der. The sides of the central opening of the

| ring O are conical, and the depth or thick-

ness of the ring sli ghtly exceeds the thickness
of the valve U, which lies within it, so that the
ring will prev ent the piston H flOIIl comir g

in contact with the valve when the latter 1son

itsseat. Uisthevalve of the pump. Itsstemd
extends down through the center of the base-’
plate, and its hub e nearly to the platform
A/, earrying on its end a friction-roll, g. The
S1des of the hub e serve as guides to the stem,
and it will be proper in large pumps to meke_
the hub of greater strength than the propor-

| tions here shown. The valve-stem should be

so fitted to the hub as to prevent it rotating
therein, so that the friction-roll shall not be
presented at an angle or sidewise to the in-
clined plane. This may be &eeomphshed by
a groove and guide-pin, or in other suitable
ways, and as 1t can be easily done by any
skillful mechanic I have not here shown nor

-described it. A pin, ¢, isinserted through the

valve-stem near its foot, nupon which reste Q
metallic ring, p, which supports a rubber or
other elastic ring, r, fitting closely to the
stem. Above theringrisanother metalliccol-
lar, n, which sustains aspiral spring, f, whose .
upper end bears against the end of the hub e.
The action of the spring to restrain the
valve upon its seat. The joint made by the
passage of the valve-stem through the hub
e is closed by means of a packing-ring 7,
which covers the spring and extends down
over the elastic ring r, thus preventing the
ingress of air while the valve-stem Is recipro-
cating within the hub. Aninclined plane, J,
is 1aid down on the platform A’,in the line ef
oscillation of the pump, upon which the fric-
tion roll of the valve-stem rides when the
pump is in operation. The hollow journal i3’
communicates with the air-chamber beneath
the valve, as seen in Fig. 1, where the posi-
tion of the journxl 1s shown in red outline.

The packing-rings » and 7' may be held se-
j_eurely by means of the tension put upon them

in fixing them to thelr places without other
Imeans of fastening ; but in large pumps, and

indeed in those ot every size, it 1s advisable
and may be found necessary to successful
operation to bind the packing-rings & and
to their places by means of wire or its equive
alent wound around them. Their flexibility
permits the motion of the movable parts 1n-



. stroke.

~ closed or embraced by them : without open::

The operation of the pump is as follows :

 'The shaft C being put in motion, the piston.
rod T is carried around with the balance- | -
.. wheel to which 1t 1s attatehed, and the cylin-
ovioo0der within awhiceh 16 moves: is thereby caused
i to osclllate upoun dts journals (S and ¥
. ascent of’ the: piston: begins :whenthe valve- |

oo stem is riding up the inclined: plane J, and its
. ascent is completed while the: valve is de-:

IR T SGQI](HII
SRR awhﬂe;the pl_ston rising in the ¢ylinder, and is .
1 closed before it has reached the:end : of /its

- The continued revolution of the shaft:

; consequently the valve

1 drives the piston down into the eylinder ézm'di .

- expels: the air through the lioles made 1n: 1t

.+ .which are to be closed by valves (not: fshow:n) |
-1 1nto the npper part of the cylinder, whenee ifi:|:

émth the valve and valve

The

1s opened |

46,122

RSN 18 ‘expelled through: holes ¢ m 1t;-3 cover on
..:a;gigzmgthegomtsthevalemtendedtociose and | B
o without: displacement of  the rings; and in | -
. the case of the ring % it will be noticed that
... when 1its lower part, which embraces the
roospring f, 18 carried: upward along  with the |
. spring when the stem rises over the inelined
o plane Jy a relaxation of the tension pub upon
1t an the diveetion of its length: takes place; :
- and the ring consequently clasps the ring
~+and the hub ¢ so mueh the more closely,

the next ascent -of the piston.. -

1. An osmlla,tmn alror vacuum pump Whme? S
i?alve 15 operated bv a positive movement des o
rived from -its ‘- vibrating motions: and:inde- 100
pendent: of the plston subbt%utlally as %bmm-% R

idescubed a o

2 (Jonbtruetmﬂ and operating the valv

éamd its stem  of’ V:}qum pump subbtmtmlly; SERREN
| as above described. | SRR NS S

: 3

- The: Lomblmtmn of the mdmed plzme J .

. AAEL STORR% LY_ YIAV

\Vltnesses
M., M. LIVIN(}STO’\T
RO e TOl}LIrI‘

~Having thus ‘deseribed my: 1jjvenmm Iz SRR
Glalm as new: a,nd desue to secure b} LebtelS; SEEEREEE R
ePdtmt—- RN — o

stemof anosciliat- 000
INg vacnum-pump, subsmntmlly as: mu'i fm‘ theé
;purpose above described. EEREE RN RPN
4, Packingithe joint m"ouml the valve Stemz RN
_by means of the elastic ring r and the paek- 1
Ing-ring h, substantially as Eab%m?"%e: deseribed.
5. Paeking the 'joint on thie hollow journal: 1100
of the pump where it unites with the airstube ;11111
by meansof a p‘wlmlg 1111
@abm’e descubed

Slebt¢111t1allv as R
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