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5 Claims. 

The present invention relates to improvements 
in pumps or blowers and more particularly to 
that type of pump or blower wherein the de 
livery or discharge of the fluid may be varied 
from a maximum to zero, with the motor, engine 
or other prime mover operating at a constant 
Speed. 
A further, and important object is to provide 

a pump or blower construction wherein the de 
20 livery or discharge may be reversed and the quan 

tity of flow varied from the maximum to zero in 
the reverse direction, with the motor, engine or 
other prime mover operating at a constant speed 
and in the same direction as before the reversal 
of the delivery or discharge. 
Another important object is to provide a pump 

or blower construction that is statically and dy 
Inamically balanced SO as to reduce the effort 
required to operate the mechanism for varying 

20 the delivery or discharge of the pump or blower. 
A further object is to provide a structure of 

the above mentioned character that includes a 
casing having alined inlet and outlet openings, 
oppositely rotating propellers being arranged cen 
trally within the casing, the propellers being 
mounted upon a SWingable housing, the actuating 
means for the latter being located exteriorly of 
the casing, whereby the propellers may be posi 
tioned in any desired angular position so that 
the thrust may be caused to act in an inclined 
direction. 
A further and Salient object of the present in 

5 

25 

3. 

vention is to provide a balanced variable delivery 
pump or blower of the above mentioned char 
acter that includes a pair of oppositely rotating 
propellers or impellerS mounted for rotation 
within the casing and being further adapted to 
be positioned at any predetermined angle of in 
clination to vary the quantity of delivery from 
a maximum to Zero and also to effect the re 
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verse directional flow of the fluid, and this with 
the motor or engine rotating at a constant speed 
or any other desirable Speed. 
Another object resides in the provision of a 

structure of the above mentioned character 
wherein the parts are so arranged as to permit 
the same to be readily and easily accessible and 
also adjustable, the structure being at all times 
positive and efficient in its operation as well as 
simple in construction, strong and durable. 

Other objects and advantages of the present 
invention will become apparent from the follow 
ing description when taken in connection with 
the accompanying drawings. m 

In the accosagaaying drawings, whereign like 
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'dicated by the arrows in Figure 3, the respective 

(C. 103-37) 
reference characters designate corresponding 
parts throughout the several views: 

Figure is a horizontal cross sectional view 
through the balanced variable delivery pump or 
blower, showing the internal mechanism, as well 
as a portion of the means for varying the angle 
at which the propeller unit may be positioned, the 
Section being taken substantially on the line 
1-1. Of Figure 2; 

Figure 2 is a vertical sectional view taken ap 
proximately on the line 2-2 of Figure 1, look 
ing in the direction of the arrows; and 

Figure 3 is a sectional view taken at right 
angles to Figure 2 on the line 3-3 of Figure 1. 

in the drawings, wherein for the purpose of 70 
illustration is shown the preferred embodiment 
of my invention, the numeral 1 designates a sub 
Stantially spherical casing that may be of sec 
tional construction. The supporting base for the 
casing is indicated at 2 and this base is formed 75 
With the bolt holes. 3 for securing the same upon 
a Suitable Support (not shown). 
The casing 1 is formed at its opposite ends with 

the allined inlet and outlet openings 4, and as in 
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80 
openings may be utilized either as inlet or outlet 
Openings, depending upon the direction of flow 
of the liquid or gas. Suitable flanges 5 are formed 
on the inlet and outlet openings 4 for securing or 
attaching inlet and outlet pipes or conduits (not 85 
shown) to the respective ends of the casing for 
conveying the liquid or gas. 
Upon referring to Figures 2 and 3 of the draw 

ings, it will be observed that the top of the casing 
1 is formed with an enlarged opening to permit 
access to the interior of the casing during con 
struction and assembly as well as after installa 
tion of the parts in the casing for inspection, 
cleaning and repairs. A removable closure 6 is 
provided for the opening in the top of the casing 95. 
and a flanged neck extends upwardly from the 
top of the casing around the opening to receive 
the closure 6. The top of the closure is formed 
with a flange complementary With the fange on . 
the neck and suitable bolts 8 extend through reg- 200 
istering openings formed in the flanges 7 for 

90 

removably securing the cover in position on the 
CaSIng. .. 
The pumping or blower unit that is arranged 

With the central portion of the casing includes 105 
two oppositely pitched or curved propellers or 
impellers 9 that are arranged to rotate in oppo 
site directions and are further mounted for piv 
otal movement in the casing So as to be balanced , 
with respect to each other about a common axis 110 



C. 

5 

20 

25 

30 

35 

45 

2 
in a manner to be presently described. The hubs 
18 of the propellers are mounted on and keyed to 
the outer ends of the propeller shaft. 11 that are 
journalled for rotation through the opposed sides 
of the housing 19. 

Suitable combined radial and thrust ball or 
roller bearings 12 are associated with the respec 
tive ends of the frame-like housing 19 for co 
operation with the propeller shafts 11. 
Keyed on the inner opposed ends of these pro 

peller shafts 11 are the bevel gears 13 that mesh 
with the bevel gear 14 that is keyed on the inter 
mediate portion of the sectional power shaft 15. 
As clearly illustrated in Figures 1 and 2 of the 
drawings, the sections of the power shaft 15 are 
secured together within the central portion of the 
frame-like housing 19 through the medium of the 
coupling 16. Suitable combined radial and thrust 
ball or roller bearings 17 are arranged in the 
respective ends of the tubular members 20 which 
members constitute housings for the sections of 
the power shaft 15. The inner ends of the tubu 
lar members 20 are secured in the respective sides 
of the housing 19 while the outer ends of the 
tubular members 20 extend through suitable 
openings provided in the front and rear sides of 
the casing . . One tubular member 20 is of 
greater length than the other as suggested more 
clearly in Figures 1 and 2. 
Removable cover plates 21 are provided for 

the frame-like housing 19 to permit access to 
the interior of the housing and furthermore, 
these cover plates retain the lubricant placed in 
side of the housing. . 
Forming a salient part of the present invention 

are the stream line sections 22 that encase the 
portions of the tubular members 20 exposed to 
the flow of the liquid or gas in the casing 1. 
These stream line sections will tend to reduce 
frictional losses. a Lubricant retaining rings 23 are arranged in 
the openings in the opposite sides of the casing 1 
through which the tubular members 20 extend 
and also at the propeller hubs 10 near the hous 
ing 19 and also serve to prevent the admission of 
foreign matter to the bearings. Combined radial 
and thrust ball or roller bearings 24 are arranged 
within the neck portions extending outwardly 
from the openings in the opposite sides of the 
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casing for cooperation with the respective tubu 
lar members 20. A removable bearing plate or 
cover 26 is provided for one of the extended bear 
ing portions 25, while a stuffing box and gland. 27 
is provided for the other part of the extended 
bearing portion. 
The outer end of the longer section of the 

power shaft 15 is connected to and driven by a 
suitable motor, engine or other prime mover (not 
shown) through a coupling, one half of which is 
illustrated at 18. As this particular feature 
is of conventional construction and forms no 
important part of this present invention a fur 
ther detailed illustration and description of the 
same is believed unnecessary in the present ap 
plication. 
Secured to the outer end of the longer one of 

the tubular members 20 is a worm-wheel 28 and 
this worm-wheel has meshing engagement with 
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the worm 29 that is supported in suitable bearings 
upon the bracket 34 that extends laterally from 
the casing 1. Both the worm-wheel and the 
worm arm are encased within the housing 30. 
The worm 29 is mounted on the shaft 31 and the 
bearings for this shaft are shown at 32. A 
hand-wheel 33 is arranged. On 
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the Outer end of 

1,972,780 
the shaft 3i for actuating the worm and the 
Worn-wheel. A stuffing box and gland struc 
ture denoted generally by the numeral 35 is pro 
vided for the outer end of the longer section of 
the tubular member 20 thus affording a better 
joint between the power shaft 15 and the outer 
end of the tubular member 20. 
The operation of my improved pump or blower 

may be briefly stated as follows. When the parts 
are arranged as shown by the full lines in Figure 
3, the two propellers or impellers 9 will be dis 
posed vertically for affording a maximum deliv 
ery and the flow of the fluid will be in the direc 
tion from eft to right. In this position, the 
motor, engine or prime mover that operates the 
power shaft will, through the medium of the in 
termeshing bevel gears, impart rotary movement 
to the respective propellers to cause the same to 
operate in opposite directions. Maximum deliv 
ery is produced because the maximum thrust is 
generated in the direction of flow and the axes 
of the propellers 9 coincide with the axes of the 
inlet and outlet openings 4. . . . 
By actuating the hand wheel 33, the direction 

of thrust of the two propellers can be varied from 
its normal vertical position to any angular posi 
tion, that is, the thrust may be made to act in 
an inclined direction, up. or down, or in the Op 
posite, direction. This is accomplished through 
the rotation of the worm 29 and the coacting 
worm-wheel 28 which rotates the tubular men 
bers 20 and the housing 19 by which said mem 
bers 20 are carried and as the propellers are car 
ried by the housing, they will obviously be caused 
to assume an angular position as indicated by 
the dotted lines in Figure 3. 4 
With the motor, engine or other prime nover 

rotating at a constant speed in one direction; a 
maximum thrust is produced by the propellers 9 
when the propellers are in their normal position. 
However, by inclining the direction of thrust, the 
horizontal component of the thrust, producing 
the flow, may be varied from a maximum to Zero 
with the axes of the propellers 9 in a vertical po 
sition. By further rotating the propellers.9, the 
thrust may be made to act in the opposite direc 
tion of the normal flow and thus produce a re 
verse maximum flow. - 

Since the quantity of flow depends on the in 
tensity of the horizontal component of this thrust, 
and the direction of flow depends on the direction 
of the horizontal component of this thrust, it is 
possible by rotating the hand wheel 33 to vary the 
quantity of delivery from a maximum to Zero and 
to also reverse the direction of flow, if desired, 
with the motor, engine or other prime mover 
operating at a constant speed or at any other 
speed that operating conditions may demand. 

It will thus be seen from the foregoing de 
scription, that I have provided a balanced va 
riable delivery pump or blower that will at all 
times be positive and efficient in carrying out the 
purposes for which it is designed, and further 
more, the parts are so arranged as to permit 
ready and easy access thereto whenever necess 
Sary. - - - - - 

When liquids are employed, the present struc 
ture will act as a pump for such liquids while the 
same structure is also capable of being used as 
a blower or compressor for handling gases. 
While I have shown the preferred embodiment 

of the invention, it is to be understood that minor 
changes in the size, shape and arrangement of 
parts may be resorted to without departing from 
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the spirit of the invention and the scope of the 
appended claims. 
. Having thus described the invention, what I 
claim is: - a 

1. In a pump or blower structure of the class 
described, a casing provided with allined fluid 
inlet and outlet openings, a pumping or blower 
unit arranged centrally within the casing and 
including a housing mounted for swingable move 
ment about a horizontal axis, a pair of oppo 
sitely pitched propellers mounted on the hous 
ing and facing the respective openings in the 
casing, a drive shaft extending through One side 
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of the casing and into said housing, propeller 
shafts mounted on the housing for supporting 
the respective propellers, coacting means between 
the drive shaft and the propeller shafts for caus 
ing the rotation of the propeller shafts in oppo 
site directions, and means for moving the unit 
about its horizontal axis to position the propel 
ler at any predetermined angle of inclination to 
vary the discharge of the fluid. 

25 

35 

40 

45 

2. In a pump or blower structure of the class 
described, a casing provided with allined fluid in 
let and outlet op2nings, a pumping or blower unit 
arranged centrally within the casing and includ 
ing a housing mounted for swingable movement 
about a horizontal axis, a pair of oppositely 
pitched propellers mounted on the housing and 
facing the respective openings in the casing, a 
drive shaft extending through one side of the 
casing and into said housing, propeller shafts 
mounted on tha housing for supporting the re 
spective propellers, coacting means between the 
drive shaft and the propeller shafts for causing 
the rotation of the propeller shafts in opposite the housing and arranged in alinement with said: directions, and means for moving the unit about its horizontal axis to position the propeller at any 
predetermined angle of inclination to vary the 
discharge of the fluid, said last mentioned means 
being arranged exteriorly of the casing and being 
manually controlled. 

3. In a pump or blower structure, a casing pro 
vided with allined fluid inlet and outlet open 
ings, a propeller carrying unit arranged centrally 
within the casing and including a housing, ro 
tatable tubular supporting means for the hous 
ing extending through the casing at an angle with 
respect to the inlet and outlet op2nings, propel 
ler shafts journalled for rotation in the housing 
and arranged in alinement with said openings, 
oppositely pitched propellers carried by the out 
er ends of said propeller shafts, a rotatable power 
shaft extending through the tubular supporting 
Ileans for the housing and into the housing, in 
turmeshing gears arranged on the inner ends of 
the propeller shafts. and the adjacent portion of 
the nwer shaft for effecting the rotation of the 
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3. 
propellers in the reverse direction, and means for 
adjusting the housing to position the propellers 
at any predetermined angle of inclination with 
in the casing to vary the quantity of delivery of 
the fluid. - 

4. In a pump or blower structure, a casing pro 
vided with alined fluid inlet and outlet openings, 
a propeller carrying unit arranged centrally with 
in the casing and including a housing, rotatable 
tubular supporting means for the housing ex 
tending through the casing at an angle with 
respect to the inlet and outlet openings, pro 
peller shafts journaled for rotation in the hous 
ing and arranged in allinement with said open 
ings, oppositely pitched propellers carried by the 
outer ends of said propeller shafts, a rotatable 
power shaft extending through the tubular sup 
porting means for the housing and into the hous- , 
ing, intermeshing gears arranged on the inner 
ends of the propeller shafts and the adjacent 
portion of the power shaft for effecting the ro 
tation of the propellers in the reverse direction, 
and manually operable means for association 
with the outer end of the tubular supporting 
member to rotate the Sane and the housing 
whereby the propellers may be positioned at any 
predetermined angle of inclination to vary the 
discharge of the fluid. '. 

5. In a pump or blower structure, a casing pro 
vided with alined fluid inlet and outlet open 
ings, a propeller carrying unit arranged cen 
trally within the casing and including a hous 
ing, rotatable tubular Supporting means for the 
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housing extending through the casing at an an 
gle with respect to the inlet and outlet open- 10 
ings, propeller shafts journaled for rotation in 

openings, oppositely pitched propellers carried by 
the outer ends of said propeller shafts, a rotat 
able power shaft extending through the tubular 115 
Supporting means for the housing and into the 
housing, intermeshing gears arranged on the 
inner ends of the propeller shafts and the ad 
jacent portion of the power shaft for effecting, 
the rotation of the propellers in the reverse di 
rection, and manually operable means for asso 
ciation with the outer end of the tubular sup 
porting member to rotate the same and the 
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housing whereby the propellers may be posi 
tioned at any predetermined angle of inclina- 125 
tion to vary the discharge of the fluid, said last 
mentioned means including a worm-wheel car 
ried by the tubular supporting member, a worm 
engaging the worm-wheel, a shaft carrying said 
worm, supporting means for the shaft, and a 3. 
hand-wheel on one end of the worm-shaft. 

ISIDOR. B. LASKOWITZ. 
A. 135. 
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