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UNITED STATES PATENT OFFICE. 
THEODORE WIEDEMANN AND JOSEPH. H. TEMPLIN, OF PHILADELPHIA, PENNSYL 

VANIA, ASSIGNORS TO KELLER MANUFACTURING COMPANY, A CORPORATION OF 
QELAWARE. 

METHOD OF PUMPING AIR OR OTHER, FLUID. 

Specification of Letters Patent. Patented May 3, 1910. 
Application filed September 9, 1909. Serial No. 516,942. 

To all whom it may concern: 
Beit known that we, THEODoRE WIEDE 

MANN and JosEPHI IH. TEMPILIN, citizens of 
the United States, residing in the city and 
county of Philadelphia, State of Pennsyl 
vania, have invented a new and useful 
Method of Pumping Air or other Fluid, of 
which the following is a specification. 
Our present invention relates to a novel 

method of pumping air or other fluid which 
is especially adapted to be employed in con 
junction with cleaning devices of the vacuum 
and other types, although as will be evident 
to those skilled in this art, it is not limited 
to use in conjunction with such devices but 
may be employed in connection with any 
suitable mechanism wherein a pumping 
mechanism is employed. 
Our invention in its broad aspects consists 

of a novel method of pumping wherein the 
pump chamber is provided with an auxiliary 
or clearance chamber which, in carrying out 
our method, produces novel and very ad 
vantageous results and in order to show a 
construction in which our novel method can 
be advantageously carried out we have pre 
ferred to show the same in conjunction with 
a vacuum cleaning machine of the portable 
type which may be readily transported and 
which is well adapted for use in private 
houses and other places. 
Our invention consists of a novel 

method of pumping wherein an auxiliary 
chamber, which we have termed a clearance chamber, coöperates with the pumping cham 
ber to automatically limit the maximum 
vacuum of the machine in order to prevent 
the machine from stalling when the vacuum 
becomes too high. 
Our invention further consists of a novel 

method of pumping, wherein an auxiliary 
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chamber coöperates with the pump to reduce 
the power required after a predetermined 
point in vacuum is reached, thereby decreas ing the cost of power required to operate the 
pump, relieving the load on the motor, de 
creasing the tendercy of the motor to heat, 
and permitting the continuous operation of 
the machine under all conditions arising in 
practice without stalling or overheating the 
motor, which is a very difficult thing to pro 
vide for in a small portable electric vacuum 
cleaner operating under varying conditions 
of load, since the suction nozzle communicat 
ing with the punup inlet is soletimes entirely 

closed, while at other times it is entirely 
open. By the employment of an auxiliary 
or clearance chamber coöperating with the 
pump, we are enabled to construct a port 
able vacuum cleaner which is readily at 
tachable to an ordinary lamp socket and 
which will, when in operation, come within the limit in consumption of current as re 
quired by the insurance underwriters. If 
provision were not made for decreasing the 
consumption of electric current when the 
point of maximum vacuum is reached the 
consumption of electric current would be 
increased to such an extent that the limit set 
by the insurance underwriter's would be 
greatly exceeded and the wiring system of 
the buildin 
be greatly damaged. 

ur invention further consists of a novel 
method of pumping wherein an auxiliary 
chamber is provided which coöperates with 
the pumping chamber, so that the maximum 
vacuum is automatically limited without the 
employment of an auxiliary device of any 
kind, thus providing a simple, sure and in 
expensive method of insuring continuous 
operation of the machine. 
Our invention further consists of a novel 

method of pumping wherein an auxiliary 
chamber coöperating with the pumping 
chamber is provided, so that the maximum 
vacuum is automatically limited at a prede 
termined pressure in such a manner that the 
point of vacuum, as fixed and determined at 
the factory, cannot afterward be modified 
or changed by those inexperienced in the use 
of the machine, thereby avoiding the usual 
trouble incidental to the abuse and misuse 
of auxiliary devices. 
Our invention further consists of a novel 

method of pumping, wherein an auxiliary 
chamber coöperates with the pumping cham 
ber to provide means for automatically 
limiting the maximum vacuum at a prede 
termined pressure without the use of auxili 
ary devices, thereby enablingus to provide a 
pumping chamber which in itself is adjust 
able to varying and irregular loads owing to 
the elasticity of the air contained in the aux 
iliary chamber, and coöperating with the 
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pumping chamber without subjecting the 
machine to irregular strains. Furthermore 
at the point of maximum vacuun the load 
on the motor is relieved and the machine 
operates with less consumption of electricity 10 
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top of the flange 25 of the inner dust bag 26, 
the under side of said flange resting upon 
the annular ring, packing or gasket 27 which 
is mounted in a recess in the upper portion 
of the ring 10, whereupon it will be seen 
that when the thumb nuts 13 are tightened 
the flange 25 will be tightly held between 
said packing rings 24 and 27. The manner 
of Î. mounting the cover 18 on the 
flange 25 of the inner dust bag and the top 
of the casing 9 is apparent from Fig. 1. 
The inner dust bag 26 is constructed of 

any suitable fabric having sides 28, as indi 
cated, and the bottom portions 29, the upper 
extremity of said sides 28 being secured to 
the annular portion 30 by means of the wire 
or other equivalent fastening devices 31. 
The hose, to which the suction nozzle is 

secured, enters the machine through the con 
duit 88 for the dust laden air, which has its 
inlet opening 34 suitably adapted for the 
rcception of one end of the suction hose, the 
current of dist-laden air passing from the 
passage 33 i1uto the bowl or depression 32 iun 
which the direction of the current of air is 
changed and which has an opening 35 there 
ii) through which the dust-laden current of 
air is drawn into contact with the inner bag 
or separator 26. 
36 designates a plate of transparent ma 

terial which is seated within the recess 37 
and held in position by the ring or equiva 
lent fastening device 38, the current of dust 
iladen air after passing through the outlet 
35 and into the filtering device 36, whose 
construction and manner of removal has al ready been described, passing thence through 
the outer filtering bag 39 which is composed 
of sides and the bottom portion 40, the upper 
sides of said outer bags being connected to 
or reinforced by the ring 41, which has fric 
tional engagement with the casing. 
42 designates a perforated plate prefer 

ably of somewhat less diameter than the casing 9, said plate being mounted above or 
supported on the wings 43, the latter being 
contained in or resting upon the pan formed 
by the plate 44 and the upwardly extending 
flange 45, said plate 44 resting upon the ring 
orº packing 46. " 
47 designates an opening in the plate 44 

which communicates with the opening 48 
leading to the pumping apparatilis proper 49, 
it being noted that the latter is located be 
tween the vacuuna reservoir 22 and what we 
term the pressure chamber 50. 
The pumping apparatus 49 comprises a 

top plate 51 which terminates in the flanges 
52 which rest upon the frame 53, which lat 
ter is supported in any suitable manner, in 
the present instance upon the upper extremi 
ties of the posts 54, the lower extremities of 
the latter being supported upon the bosses 55 
or their equivalents which may be located on 
or in proximity to the base of the apparatus. 

outer 

3. 

56 designates a diaphragm which has its 
eriphery secured between the flanges 

53 and 52, it being apparent that the same 
bolts or fastening devices 57 which serve to 
hold the flanges 53 and 52 in juxtaposition 
also hold the outer periphery of the 'dia 
phragm 56 in proper position, as will be 
more clearly understood by reference to 
Figs. 3 and 4 and also Figs. 2, 5 and 6. The 
diaphragm 56 is provided with a series of 
ports or openings 58 therethrough, which are 
arranged in staggered order with respect to 
the ports or openings 59 of the plate or dia 
pluragm 60, which latter is located above said 
diaphragm 56 and is held in position with 
respect thereto by means of the bolts or 
equivalent devices 61 and the inner or cen 
tral fastening devices 62. 

63 designates arms which are secured to 
the ring or frame 64, the latter being secured 
to the diaphragms 56 and 60 by means of the fastening ??????????? 61 before described, 
said arms 63 being secured to the heads 65 
of the connecting rods 66, which latter termi 
nate in the eccentric strap (37, it being noted 
that said eccentric strap, connecting rod and 
head are preferably made integral or in one 
plece. 
6S designates an eccentric, by means of 

which the eccentric strap and connecting rod 
are actuated, suitable ball bearings being 
located between said strap and eccentric, the 
latter being rotated by the shaft 70 which 
is actuated by the motor 71. In the present 
instance we preferably employ an electric 
motor, since the same is readily capable of 
being attached to electric light fixtures of 
the usual construction. 
It will be noted that we employ two eccen 

tric straps, connecting rods and their ad 
juncts, as will be apparent from Fig. 1, 
although it is evident that a single eccentric 
strap and connecting rod may be employed, 
if desired. It will also be seen that we have 
a direct connection between each eccentric 
and the diaphragm 56. 
As seen most clearly in Figs. 1 to 4 in 

clusive, a pumping chamber 72 of suitable 
area is formed between the plate or member 
51 and the diaphragm 56, such chamber ex 
tending nearly across the casing of the ap 
paratus, the upper portion of ?e pumping 
mechanism being provided with the upper 
diaphragms 73 Ã 74, whose outer periph 
eries are held in position by means of the 
rings or frames 75 having the fastening de 
vices 76 passing therethrough, the center 
portions of said diaphragms being held in 
|??sit?? by means of the fastening device 7. The lower diaphragm 73 is provided 
with ports or perforations 78 which are ar 
ranged in staggered order with respect to the 
ports or peripheries 79 of the upper dia 
hragm as will be clearly apparent from the 
awings. The pressure chamber 50 is pro 
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chamber is provided communicating with the motor is relieved of its load at the point 
the vacuum space and the pumping chamber. 

It is further to be noted that in our novel 
method of pumping the dirt, dust and for 
eign material are separated from the air in 
a very complete and reliable manner by em 
ploying in the vacuum reservoir a filtering 
device so that the pressure on the opposite 
sides of the filter is substantially the same, 
thereby devising a method of pumping and 
filtering, wherein the air passes through the 
filter at a very slow rate of speed, so that all 
of the impurities carried by the air in the 
shape of dust and foreign material is re 
moved therefrom in such a manner that it 
can be readily removed from the machine 
and the air in its purified condition dis 
charged into the room or place wherein the 
machine is ??? operated or the exhaust air 

O employed for blowing or other desired pur 
poses. - 

It will now be clear to those skilled in this 
art that when the pump inlet 34 is entirely 

umplare op 
erating, that a. predetermined vacuum will 
be maintained in the vacuum chamber. As 
soon, however, as the pumping inlet is par 
tially or wholly closed, due to variation of 
load at the suction nozzle which is opera 
tively connected with the pump inlet, the 
vacuum within the vacuum chamber will 
gradually increase to the point of maximum 
vacuum for which, the machine is designed, 
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pumping chamber. If the 
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but the vacuum will never increase beyond the point of predetermined maximum 
vacuum, owing to the provision of the auxil 
iary chamber 81, which coöperates with the 

ump in let is 
wholly closed, as the movable member of 
the pumping mechanism reaches the end of 
its outer stroke, a balance of pressure will 
be maintained in the vacuum chamber and 
the auxiliary chamber at the point of maxi 
mum vacuum, since the air within the auxil 
iary chamber will be stretched to the point 
of maximum vacuum and on the return, 
stroke of the movable member of the pump 

iing mechanism the air in the auxiliary 
50 
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chamber will be returned to atmospheric 
pressure so that the valve intermediate the 
vacuum chamber and the auxiliary cham 
ber will remain closed and the vacuum with 
in the vacuum chamber will remain the 
same. It will thus be seen that when the 
point of maximum vacuum is reached the 
movable member of the pumping mechanism simply moves rearwardly, against an elas 
tic air cushion and the valves of the pump 
ing mechanism will not open, thereby en 
?????? us to devise a construction wherein 

of maximum vacuum, and wherein it is im 
possible to increase the vacuum in the 
vacuum chamber above the predetermined 
maximum vacuum of the machine. 
By the employment of our novel method 

the motor cannot become overheated and 
since we employ a vacuum chamber of rela 
tively large volume, when the motor is 
first started there is no chance of over 
heating the same, since the motor will be 
running at full speed before it reaches the 
point of maximum load. 
Having thus described our invention, 

what we claim as new and desire to secure by 
Letters Patent, is:- 

1. The method of producing and main 
taining a vacuum which is variable when 
the load varies, which consists in exhausting 
air from a vacuum space by producing al 
ternately higher and lower pressure in a 
given space, and in limiting the lowest pres 
sure in said given space by the amount of 
space it contains. 

2. The method of producing and main 
taining a variable vacuum, which consists 
in exhausting air from the vacuum space 
by producing alternately higher and lower 
pressure within a given space, separating 
the impurities from the air in the vacuum 
space, and in limiting the lowest pressure 
in said given space by the amount of space 
which it contains, 

3. The method of pumping from a 
vacuum space to a pressure space, which 
consists in exhausting air from the vacuum. 

65 

70 

75 

80 

85 

90 

95 

space by means of a member having a to and 
fro motion, discharging said air into a con 
fined pressure space to which said member: 
is immediately and freely exposed, and then 
utilizing the pressure in said pressure space 
to aid in imparting to said member its re 
turn movement. . 

4. The method of producing and main 
taining a vacuum varying in accordance 
with the load at the inlet to the vacuum 
space, which consists in exhausting air from 
the vacuum space by producing alternately 
higher and lower pressure within a given 
space, and in limiting the lowest pressure 
in said given space by the amount of space 
which it contains, and thereby unload the 
motive power for the air exhausting elle 
ment at a point of predetermined load. 

THEODORE WIEDEMANN. 
JOSEPH H. TEMPLIN. 

Witnesses: 
H. S. FAIRBANKs, 
C. D. McWAY, 
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