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UNITED STATES

ATENRT OFFICE,

HOWARD

SMALL, OF ATLANTIC CITY, NEW JERSEY, ASSIGNCOR T0 JAMES H. BELL, 0F

PHILADELPHIA, PENNSYLVANIA,

PORTABLE PNEUMATIC PUMPING APPARATUS.

1.183,129.

Application filed April?7,

To ¢l whow & may concern :

Be it knm\n that I, Howarp Siawn, a
citizen of the United States, residing at At-
Tantic Citv. in the county of Atlantic and
State of New Jersey, have invented certain
new and useful Improvements in Tortable
Preumatic Pumping Apparatus, of which
the following is a specifieation.

By invention relates to improvements in
Al 1\m'tnbl(' pnenmatic pumping appamms
for cleaning earpets, draperies and the like.

The object of mv invention is to construct
a predmatic pumping apparatus in which
the housing or casings form a vaewum cham-
her and a pulsation chamber and having a
vibrating member separating said chambers,
with means for operating said vibrating

member together with suitable valve mecha-
ni~-m. The said pulsation chamber being

made relatively large to form a clearance
space in addition to the space actually re-
quired for the mevements of the pumping
member. '

A further object of my in\'ent' on 15 to ar-
range the said chambers and the operating
means in alinement with said vibrating
mermber,

A still further object of my invention is
te provide double connecting rods between
the vibrating member and the operating
means; and a still further nbiect of my in-
vention is to connect the said vibrating mem-
ber with the connecting rods so as'to lmit
the oscillating movement of said vibrating
member.

1110%0 10%\‘[11@ with various other novel

eatures of construction and wrrangements
uf the parts constitute my invention.

Referring to the umm.manvww drawings,
in which like references vefer to like parts:
Figure 1 ig a vertical central section of my
improved pneumatic pumping apparatus;
ig. 2 is a vertical seetion on line 2—2 Fig,
1: Ifig. 3 is u horizontal section on line 3—3
Fig. 21 and, Fig. 4 18 a partial vertical sec-
tion of the sereen, drawn on a Iavger scale.

In the drawings 1 represents the base
w hich is eivealar in form. La\x,w a side wall
2 and a bottom portion 3. Upon the top sur-
face of the side all 2 of the base is a ving
S o having an upwardly turned flange 6,
svhich supports the hood 8 and the screen
10, which are secured together at the top
by the Lolt 12, having o e 13 by which
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the hood and the sereen may be lifted off
the base 1.

The hood 8 has o bottom section 14 which
i adapted to oncircle the base 1 and said
hood alao has a flange 15 secured to the inner
surface of the same, which flange rests upon
the rubber rving 16, which in turn rests upon

the upwardly turned flange 6, of the ring 5,

secured to the base 1. Thus making an air

tight joint between the hood 8 and the base. .

The said rubber ring 1% is secnured to and
carried by the lower edge of the sereen 10.
The said ring 5, secured to the base 1, has
formed theveon arms 17, which extend up-
wardly and toward the center of the ring
and terminate in the base-plate 18, on which
15/secured the electric motor 20, pocmoned
in vertical alinement with the base 1 and
the hood 8, above described. Between the
said ving 5 and the side wall 2 01’ the base is
vlampe‘ a flexible diaphragm 22, preferably
made of leather. Said dmphvmm 22 has a
circulat opening formed in the center there-
of and the inner edge of said diaphragm is
sccured to the cirenlar metal collar 23, which
tatter and the dmphmgm are referred to as
a vibrating member. A clamping ring 24
sectired o said collar 23, by screws or other
suituble means, securely hokds the inner edge
of said diaphragm to said collar.

The collar 23 has oppositely positioned
supports 25 and 26 in which is mounted
shatft 27, rigidly secured in saild supports by
set-screws 28 and 29. :

Connecting rods 30 and -31, are connected’

to the ends of the shaft 27, by pins 32 and
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33, and the opposite ends of said conneciing -

rods embrace the eccentrics 35 and 36 se-
cured upon each end of the shaft or arma-
ture 87 of the motor 20. When the shaft 3
of the motor is rotated, the collar 23 wiil
vibrate rapidly. The two connecting rods
will hold one axis of the collar paraliel with
the motor shaft 87 and the oscillating move-
ment of the oppom' te axis of the collar will
be Timited bv the connection between ’me
coilar 23 and the connecting rods 30 and 3
which prevents the fexible dmpnvwm 27
from recelving an unusual strain or from
being worn in certain portions, due to the
Mxmo of the collar 23.

The collar 23 and the bottom 3 of the
buse 1 ave provided, in the center thereof,
with valves 40 and 41 respectively. Said
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vaives ave similar in construction: Each
valve 40 and 41 comprises a flexible metal
disk 45, a spring 4(,j tending to normally
hiold the edges of sald disk against the
packing ring 47 The spring 46 is carried
by a pin 48, which passes through an aper-
ture in the center of the vaive disk 45. The
seid pin 48 is held by a rigidly secured

cross-bar 49.
The hood 8 is provided with an inlet pipe
5 3. The said inlet

:‘Q,) shown in Figs. 2 and 3.
pipe is.connec ted tangentially with the
im(v*! 50 that the inrushing air ((‘.z'r}'mg dnst

and dirt will not strike directly upon the
sereen but will be distr bmm around the

cm»c formed between the hood and the outer

urface of the screen, in which space the
uu&t and dirt is collected and the air 1v
drawn through the sereen into the vacnum
chamber. The inlet pipe 50 is adapted io
have a flexible tvbe wtached thereto through
which air may be drawn.

The seveen 10, bhou diagrammatieally
in Figs..1 and 2 and in detail on a ]zz ger
seale in Fig. 4, is made of an open wire
stiucture or cage 51, covered with fabrie 52,
which will penmi the air to 3;;»% 411?'011011
the same collect whieh is
lrawn through the 1 into the

’ ol %w and the
eutside suriace of the scresn (?. The hood
and the screen may be readily lifted off the
base and the hood separated from the screen,
by wmeans of the bolt 12, for the purpose of
cleaning the screen. The interior of the

zen is open ab ihe botton So that it may
be placed over the motor. The lower edge
1 the sereen is provided with a metal lining
o stren }fbn the same. Said metal lin-
va Uv prmecfcmﬂ flange 54
g m'elv 1eld

and

o e

by thh "Lmlph}f vi
any other suifah
has seenrved to 1

or

Baid casing 55 1z j
pipe 56. The base is g
58 and also with the handles 59 and: 60

The method of operation my inven-
tion ix as follows: The motor is operated by

I“?S

a source of eleciric current, the ‘»‘ibraﬁng'
member or -collar 22 having the two con-

ncctmg rods attached "fhci‘"t(;. s rcu; TG~
cated rapidly by said motor, causing the
valve 40 upon said collar to operate and
draw the 21r from the vacunm chamber 62,
inte which it 1s admitied, throngh the inlet
pipe 50 Formed in the hom}, and foree the

atr inte the pulsation chumber 64 The
valve 40 closes when the collar 28 moves to-
ward the pulsation chamnber 84 and opens

when the eollar moves in the reverse direc-
tion. The nlik'atr‘>n chambier 64 is pro-
valve 41 which is eo miranged

allows the to poss ont of the pul-

-
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sation chamber and prevents the air from
entering said chamber at this point. The
aiv is foreed from the pulsation chamber
through the vlave 41 into the compression
chamber 65, from which it may be forced
through the exhaust pipe 56 and utilized
for blowing purposes or any purpose which
requires air under pressure. The air may
be allowed to freely escape'through the ex-
hawvst pipe 56 when it it is not desired to
have it per"fox m any other function

It will be noted that in the present method
of operation, my invention will pump air
from a lower to a higher pressure, or in
other words from vacuum, or a pressure
below atmospheric pressure, to a pressure
above atmwspheric pressure. The flexible
connection or diaphragm 22 Dbetween the
vibrating collar and the base permits the
motor to operate the collar very rapidly,
avoiding friction and wear of the movable
parts. By mounting the motor in alinement
with the” vibrating collar and diaphragm,
two connecting wds, may be used, which
connecting rods are arranged at each end of
the motor so that the strain upon the arma-
ture of the motor will be equalized and al-
Tow the m omr to vun freely, at a very high
speed and the power ey mced through the
connecting rods is evenly distributed upon
the sgid vibrating member. By conuecting
the collar 23 with the connecting rods as
herein ne%cmhef’l the lateral or tﬂtmg move-
ment of the collar is limited. The pulsating
chamber 04 is made relatively lavge and of
greater capacity than the amount of the
displacement of the vibrating collar and
the dia phragm, for the purpose of forming
@ clearance chamber, which will permit the
air in said chamber 64 to expand and con-
tract sufficiently to prevent the stalling of
the niotor when the air inlet or eshaust
1)1]}\,& may be temporarily closed.

My wvew and novel construction involves
*mri"mﬂ of pumping from vacenum to 11p
pressure: it also involves a method of pump-
g and maintaiving a variable vacvum and
imiting the vacuum by the

95

100

105

1
id
=

sk et g

spount  of
umount of space in the pn]natmn chamber;
it also involves a method of unloading the
motive power at a predetermined load by
the amount of space o the pulsation cham-
ber; it also involves a method of pumping
from vacuum to pressure by creating higher
and lowér pressures in & given space and 120
‘imit‘ng the lower pressture by the amount

of space and utiizing the hzgner pressure

to aid in returning thn numping menmber.

Having thus described my invention X
claim and desire fo secure by Letters Pat- 125
ent: ‘.

1. In a pneumatic pnmpm g apparatus, the
combination of an inclosure forming a’
vacuum chamber wit h a restricted m}et. a
pulsaéion chamber having said vacuum 139
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chamber connected thereto, a vibrating
member suifably supported at its outer
edges, a motor mounted upon a suitable sup-
port, a shaft in said motor, connecting rods
operatively mounted upon each end of said
shaft, means for connecting each of said con-
necting rods to said vibrating member at
opposite points to hold one axis of said
vibrating member parallel with said shaft
and means for limiting the oscillation of the
opposite axis of said vibrating member from
a horizontal position, valve mechanism con-
trolled by said pulsation chamber and said
motor, vibrating member, pulsation chamber
and valve mechanism being in vertical aline-
ment. v

2. In a pneumatic pumping apparatus,
the combination of an inclosure forming a
vacuum chamber with a restricted inlet, a
pulsation chamber having said vacuum
chamber connected thereto, a vibrating mem-
ber suitably supported at its outer edges, a
motor mounted upon a suitable support
within said vacuum chamber, a shaft in
said motor, connecting rods operatively
mounted upon each end of said shaft, means
for connecting each of said connecting rods
to said vibrating mersber at opposite points
to hold one axis of said vibrating member
parallel with said shaft and means for lim-
iting the oscillation of the opposite axis of
said vibrafing member from a horizontal
position, vaive mechanism controlled hy said
pulsation chamber and said motor, vibrating
member, pulsation chamber and valve mech-
enism being in vertical alinement.

3. In a pneumatic pumping apparatus,
the combination of an inclosure forming a
vacium chamber. with a restricted inlet, a

pulsation chamber Thaving said vacuum -

chamber connected thereto, a compression
chamber, a vibrating member suitably sup-

b

ported at its outer edges, a motor monnted
upon & snitable support, a shaft in said
motor, connecting rods operatively mounted
upon each end of siid shaft, means for con-
necting each of said counecting rods to said
vibrating member at opposite points to hold
one axis of said vibrating member parailel
with said shaft and means for limiting the
oscillation of the- opposite axis of said
vibrating member from a horizontal posi-
flon, valve mechanism controlled by said
pulsation chamber and said motor, vibrating
member, pulsation chamber and valve méch-
anism being in vertical alinement.

4. In a preumaiic pumplug apparatus,
the combination of an inclosure forming a
vacuum chamber with a restricted inlet, a
pulsation chamber having said vacuum
champer connected thereto, a compression
chamber, a vibrating member suitably sup-
ported at its outer edges, a motor mounted
upon a suitable support within said vacunm
chamber, & shaft m said motor, connecting
rods operatively mounted upon each end of
said shaft, means for connecting each of
said connecting rods to said vibrating mem-
ber at opposite points to hold one oxis of
sald vibrating member parallel with said
shaft and medns for limiting the oscillation
of the opposite axis of said vibrating mem-
ber from a horizontal position. valve mech-
anism controlled by said pulsation chamber

- and said motor, vibrating member, pulsation

chamiber and valve mechunism being in ver-
tical alinement. _

In testimony whereof T aflix my signature
in presence of two witnesses.

HOWARD sSMALL.

Witnesses:
Arerror C. Pexrox,
M. R. Crernaxe.
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