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UNITED STATES PATENT OFFICE. 

a. 
WILLIAMSCHUSTER, OF PITTSBURG, PENNSYLVANIA. 

BLOWER AND EXHAUSTER. 

SPECIFICATION forming part of Letters Patent No. 588,735, dated August 24, 1897. 
Application filed January 7, 1896, Serial No. 574,640, (No model.) 

To all ution, it Tuatly conce77: 
Be it known that I, WILLIAM SCHUSTER, a 

resident of Pittsburg, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented a new and useful Improvement in 
Blowers and Exhausters; and I do hereby de 
clare the following to be a full, clear, and ex 
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act description thereof. . 
Myinvention relates to pumping apparatus 

Operated by rotary power for compressing the 
air, gas, or other fluid by means of the recip 
rocating action of pistons within cylinders 
and at the same time providing by means of 
a single valve for the control of the ports of 
a cluster of such cylinders located around 
such valve, which serves as a valve for the 
entire cluster, so providing for positive com 
pression or suction of the air or other fluid 
and yet providing a simple apparatus which 
is capable of forcing a large bulk of fluid. 
My invention comprises, generally stated, 

a cluster of cylinders arranged around a ro 
tating valve controlling the flow to and from 
the cylinder and a rotating cylinder commu 
nicating with said valve and rigidly connected 
with an encircling ring set obliquely thereto 
and engaging with the piston-rods to impart 
reciprocating motion to the same. 

It also comprises certain other improve 
ments, all of which will be fully set forth and 
claimed. 
To enable others skilled in the art to make 

and use my invention, I will describe the same 
more fully, referring to the accompanying 
drawings, in which 

Figure 1 is a side view of the pumping ap 
paratus. Fig. 2 is a longitudinal central sec 
tion showing the rods and parts of the appa 
tus in full lines, the section of the spiral por 
tion of the controlling-valve not being cen 
tral, but being shown with the outside shell 
removed so that its shape may be seen. Fig. 
3 is a cross-section on the line 33, Fig. 2. 
Fig. 4 is a cross-section on the line 4 4, Fig. 
2. Fig. 5 is an end view of the driving end 
of the apparatus. Fig. 6 is a cross-section 
on the line 6 6, Fig. 2; and Fig. 7 is a central 
sectional perspective of the controlling-valve. 

Like letters and numerals of reference indi 
cate like parts in each of the views. 
The general construction of the apparatus 

is clearly set forth in Fig. 2. 

rods. 

is illustrated with six compressing-cylinders, 
marked, respectively, 1, 2, 3, 4, 5, and 6. 
These cylinders are stationary, and, as fully 
shown in Figs. 3 and 4, are cast in two sec 
tions, the lower section B, connected to the 
bed-plate A, carrying the cylinders 3, 4, and 
5, while the upper section C carries the cyl 
inders 1, 2, and 6, said sections having the 
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flanges b and c, by which the two sections are . 
bolted together. 
the sections B and C have the end walls bb 
and c' c between the cylinders and to which 
the cylinder-heads are connected, and to fur 
ther strengthen or brace the cylinders I em 
ploy the central plates b, cast between the 
cylinders 3 and 4 and 4 and 5, respectively, 
and extending out to the flangesb", by which 
the lower section is bolted to the bed-plate 
A. To inclose the several cylinders, as shown 

For the purpose of strength 
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more clearly in Figs. 1, 3, and 4, a Wooden 
casing D is built around the cylinders be 
tween the end walls b' band c' c, said casing 
also fitting on each side of the platesb, which 

i project from the same and are covered by a 
suitable plated. . As the two sections B and 
Care bolted together they form the central 
cylindrical bearing e, in which the valve F is 
mounted, said valve being part of a casting 
composed of the valve F and the cylinder G, 
which extends back to the bearing H, in which 

journals or bearings for the several piston 
Said bearing H has also attached to it 

in line with the cylinder G the hollow head 
or casing K, which is stationary, being rig 
idly connected to the bearing H, and which 
has the entrance k, with which the pipe car 
rying the fluid to the pumping apparatus is 
to be connected. 
The valve F and cylinder G are formed as 

one casting, and in order to turn the same the 
central shaft I is rigidly connected to a cen 
tral hub g, supported by websg', projecting 
inwardly within the cylinder G, this central 
or driving shaft I extending back through the 
casing K and being mounted in the bearing 
in the end of the casing, said bearing carry 
ing a stuffing-box i', so as to form a packed 
joint around the central driving-shaft. Power 
may be connected to said central driving 
shaft from any suitable source, so as to im 

The apparatus part a rotary motion to the same, and through 
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it is mounted, said bearing also carrying rear 
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such shaft to the cylinder G and valve F. The 
several compression-cylinders contain pistons 
a, which have piston-rods a' extending back 
therefrom and carrying the rollers (t, mounted 
in the frame ca, formed as part of the piston 
rod, the rear end of each of the piston-rods 
being formed angular and passing through 
the bearing h, carried on the rear frame or 
bearing H. To actuate these pistons, I pro 
vide the encircling frame L, which is rigidly 
secured around the cylinder G and has formed 
around the same the encircling ring M, which 
is set obliquely or at an angle to the cylinder 
G. and engages with the piston-rods by fitting 
between the rolls a in the frames a, so that 
as the cylinder G is rotated by means of this 
obliquely-set ring a reciprocating motion is 
imparted to the several pistons within the 
several compression-cylinders. 
The valve F, hereinafter described in detail, 

is of such construction that it feeds the air 
alternately from the entrance-cylinder G to 
opposite ends of each compression-cylinder 
and receives the compressed air from the 
same and delivers it through the central dis 
charge-pipe N. 
As thus generally described the operation 

of the apparatus is practically as follows: By 
suitable power the central cylinder G and 
valve F are rotated, and in so doing by means 
of the encircling ring M reciprocating motion. 
is imparted to the pistons a in the several cyl 
inders, and the valve F feeds the air as it is 
rotated with the cylinder G to one or the 
other end of the compression-cylinders and 
then receives the air therefrom after it is com 
pressed, and discharges the same through the 
central outlet N. 

I will now describe the parts more in de 
tail, so that their construction may be more 
clearly understood. The several compression 
cylinders have the front piston-heads a se 
cured to the front end walls b°c, respectively, 
the rear piston-heads a secured to the rear 
end walls b' c', respectively, the piston-rods 
a' passing through suitable stuffing-box a on 
the same. Each cylinder has ports at its end 
for example, the front ports in and the rear 
ports in'-these several ports leading down 
through the central bearing e, in which the 
valve F is mounted, so as to provide for the 
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flow of air to and from each end of each cyl 
inder. 
The central valve F can be clearly under 

stood from an examination of Figs. 2, 3, 4, 
and 7, said valve being formed of a cylin 
drical shell or body f, having in the center 
thereof a spiral wall f', which divides it di 
agonally into two parts--the inlet-passage f' 
and the outlet-passage f. The inlet-passage 
f' has the ports p at the rear end of the shell 
if and the portsp' at the front end of the shell, 
but diagonally opposite to the ports p, these 
ports being connected by the diagonal pas 
Sage f, which is always in communication 
with the cylinder G. The outlet-passage if 
has the port a near the rear end of the shell 

if and the port r" at the front end of the shell 
diagonally opposite to the port rand connects 
by the spiral passage f, which leads to the 
outlet N. It will be seen by examining Fig. 
3 that the valve-shell f, from which the Spi 
ral wall f" extends across so as to form the 
inlet and outlet passages f* and f', shows two 
ports p p or r r, separated only by a slight 
web p", but shows the webs p°, which extend 
down from the spiral wall f', of a length cor 
responding about to the width of the ports 
n", so that they will close such ports when the 
pistons in the compression-cylinders reach 
the ends of their strokes, so closing such 
ports in at the end of the stroke of each pis 
ton and again opening the port on the oppo 
site side of the spiral wall f', changing it 
from supply to exhaust, or vice versa. At 
the other end of the valve-shellf the same 
construction is employed, the web portion 7' 
of the shell controlling the ports in of the re 
spective compression-cylinders and changing 
them from supply to exhaust, or vice versa. 
The valve F is mounted in the cylindrical 
bearing e in any suitable way, so as to hold 
the same in proper line or against end thrusts, 
being shown as having a central projecting . 
ringe', fitting into a like recess e in the face 
of the valve-bearing e, such projecting ring 
being surrounded by suitable packing, such 
as Babbitt metal, while like metal is employed 
to pack the same at the ends of the valve F. 
To prevent the escape of air or gas around 
the cylinder G, I provide the stuffing-box g’, 
surrounding the said cylinder and held by 
suitable bolts to the rear end walls b' c'. It 
is not considered necessary to have a stuffing 
box at the other end of the valve, as in case 
of any escape of air it will pass into the out 
let-pipe N, which is rigidly connected to the 
front end wall b°c. The rear end of the cyl 
inder G is packed in like manner by means 
of the stuffing-boxg, which engages with the 
rear frame or bearing H. 
I have preferred to support the encircling 

frame L with its obliquely-set ring M on the 
hollow cylinder G and arrange the air-en 
trance behind the same; but it is to be un 
derstood that the air-entrance port may be 
located at any suitable point to feed air to 
the central valve F and the encircling ob 
liquely-set ring be supported in any suitable 
Way, so that it can be rotated and can operate 
upon the several pistons to impart the recip 
rocating motion thereto. 
I will now describe the operation of the ap 

paratus somewhat more in detail, and more 
especially in connection with the valve F. 
As the valve is rotated it will be noticed that 
its ports p p' in the entrance-passage f* com 
municate with opposite ends of the cylinders, 
so that in the position shown in Fig. 2 air can 
pass into the forward ends of the three cyl 
inders 3, 4, and 5 and into the rear ends of 
the three cylinders 1, 2, and 6, none of the 
cylinders being cut off from the air-supply. 
In like manner by means of the ports ' ' 
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the air can be discharged from the forward 
ends of the cylinders 1, 2, and 6 and from 
the rear ends of the cylinders 3, 4, and 5. 
In such position the air will feed into and be 
forced out from such respective ends of the 
cylinders, and as the valve F is turned its 
webs or valve-faces p° 1' will act to close the 
end of each cylinder as the piston therein 
reaches the end of its stroke. For example, 
as shown in Fig. 3, the valve F turning to 
the right the cylinders 6 and 3 will first be 
cut off, and following that the cylinders 1 and 
4, and following that the cylinders 2 and 5. 
During this movement as the valve F is 
turned the air will pass to the ports p and 
through the spiral passage f* to the ports p' 
and feed air through the same to the differ 
ent cylinders as the valve is rotated, while 
air will be received through the ports r and 
r", and by means of the spiral passage f will 
pass from the ports r and r" to the outlet 
passage N. Meanwhile as the obliquely-set 
ring M is rotated it imparts a reciprocating 
motion to the piston-rods a', and thence to 
the pistons C in the cylinders, forcing them 
back and forth and compressing or sucking 
the air or other fluid by means of the same, 
so that it is discharged through valve to the 
outlet N. This is accomplished with but 
little loss of power and practically no fric 
tion, as the rollers a, carried by the piston 
rod frames, overcome practically all the fric 
tion between the obliquely-set ring and the 
piston-rods. In this way by means of the 
obliquely-set ring and the cluster of pistons 
the rotary motion imparted to the pumping 
apparatus is converted into a reciprocating 
motion to operate the pumps, while but a 
single valve and one having large passages 
therein is required to control the flow of air 
to and from the several compressing-cylin 
ders. In this way I obtain positive compres 
sion or suction, while providing a pumping 
apparatus which is simple in construction 
and has large ports or passages, so as to com 
press or suck the air in large volume. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In combination with a cluster of cylin 

ders extending parallel with each other, re 
ciprocating pistons mounted in the same, and 
a single rotary valve mounted centrally of the 
cluster of cylinders and having its axis par 
allel with the cylinders and controlling the 
ports thereof, substantially as set forth. 

2. In combination with a cluster of cylin 
ders having reciprocating pistons moving 
therein, a single rotary valve mounted cen 
trally of said cluster of cylinders and having 
an inlet-opening at one end and an outlet 
opening at the other and a diagonally-extend 
ing Wall dividing it into inlet and outlet pas 
Sages So as to provide communication there 
by with end of each cylinder, substantially 
as set forth. 

3. In combination with a cluster of cylin 
del's having reciprocating pistons moving 

therein, a single rotary valve mounted cen 
trally of said cluster of cylinders, having an 
inlet-port at one end and an outlet-port at the 
other and a diagonally-extending wall divid 
ing the same into two oblique passages, and 
each such oblique passage having a port com 
municating with the cylinder-ports at one 
end of the cylinder and the cylinder-ports at 
the other end of the cylinder, and said valve 
ports being connected by the diagonal pas 
sages formed by said division-wall, substan 
tially as set forth. 

4. The combination of a cluster of cylin 
ders having reciprocating pistons therein, the 
rotary valve F, having diagonal division-Wall 
f separating it into diagonal inlet and outlet 
passages, f', frespectively, and having at 
each end ports leading respectively from such 
inlet and outlet passages of the valve, and 
having the web-faces p° 1' respectively clos 
ing the ports to the respective cylinders, sub 
stantially as set forth. 

5. In combination with a cluster of cylin 
ders and pistons reciprocating therein, a ro 
tary valve mounted centrally of the cluster 
of cylinders and controlling the flow thereto, 
and a rotary ring rigid with the driving mech 
anism for the valve and set obliquely thereto 
and engaging with the several piston-rods to 
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operate the pistons in the cylinders, substan 
tially as set forth. 

6. In combination with a cluster of cylin 
ders and pistons reciprocating therein, a cen 
tral hollow cylinder mounted in bearings in 
the machine-frame and carrying a rotating 
valve controlling the ports of the cluster of 
cylinders, and an encircling ring supported 
by said central cylinder and set obliquely 
thereto and engaging with the piston-rods to 
impart reciprocating motion to the pistons, 
substantially as set forth. 

7. In combination with a cluster of cylin 
ders and pistons reciprocating therein, a cen 
tral rotating hollow cylinder carrying a valve 
controlling the ports to and from the cluster 
of cylinders, the rear end of said rotary cyl 
inder being mounted in a stationary frame 
carrying a head or casing with which the in 
let-pipe communicates, Substantially as set 
forth. 

8. In combination with a cluster of cylin 
ders and pistons reciprocating therein, a cen 
tral rotating hollow cylinder carrying a valve 
controlling the ports to and from the cluster 
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of cylinders, the real end of said rotary cyl 
inder being mounted in a stationary frame. 
carrying a head or casing with which the in 
let-pipe communicates, and a central driving 
shaft passing through a stuffed joint at the 
end of said stationary casing and rigidly con 
nected to said rotary cylinder, substantially 
as set forth. 

9. The combination of a cluster of cylin 
ders formed in two sections, one resting on 
the bed-frame and the other section supported 

I25 

by and secured to said section, said two sec 
tions forming together a central bearing for 
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the valve controlling the ports to said cylin- recesse' to receive a projecting ring e' on Io 
diers, substantially as set forth. said valve, substantially as set forth. 

10. The combination of a cluster of cylin- I testimony whereof I, the said WILLIAM 
ders formed in two sections, one resting on SCHUSTER, have hereunto set my hand. 

5 the bed-frame and the other end supported W '' 
by and secured to the same, said two sections WILLIAM SCEIUSTER, 
forming together a central bearing for the Witnesses: 
valve controlling the ports to said cylinders, ROBT. D. TOTTEN, 
and having formed in their faces a central ROBERT C. TOTTEN. 

  


