
July 20, 1965 H. R. HOL 3,195,808 

Filed Oct. 12, 1962 2 Sheets-Sheet l. 

S. S1 SS 

Ayz 6. 
INVENTOR. 

/aréy 6/24 
"Azer a- (27%r 

A72wes 

    

  

  

  





United States Patent Office 3, 95,808 
Patented July 20, 1965 

3,295,808 
PUMP 

Hariey. R. Holt, River Forest, E., assignor to Ray-Way 
and Corporation, Chicago, Sii., a corporation of Eiaois 

Filed Oct. 2, 1962, Ser. No. 230,207 
50 Ciairms. (CE. 230-269) 

- This invention relates to pumps and has particular 
relation to air and vacuum pumps. 
One purpose of the invention is to provide an air 

pressure pump of maximum simplicity in construction. 
Another purpose of the invention is to provide an air 

pressure pump of maximum economy in manufacture. 
Another purpose is to provide an air pressure pumping 

assembly whereby a plurality of pump elements are 
operated by a single means. 
Another purpose is to provide a pump which, by minor 

modification, may be converted from an air pressure 
pump into a vacuum pump. 
Another purpose is to provide an air pressure pump 

of minimum weight. 
Another purpose is to provide an air pump-vacuum 

pump of maximum quietness in operation. 
Another purpose is to provide a vacuum pump of 

minimum weight. 
Another purpose is to provide an air pressure pump 

which may, by minor modification, be converted to a 
vacuum pump. 

Other purposes will appear from time to time during 
the course of the specification and claims. 

I illustrate my invention more or less diagrammatically 
in the accompanying drawings, wherein; 
FIGURE 1 is an assembly view in perspective; 
FIGURE 2 is a side elevation, on an enlarged scale, 

with parts broken away, and illustrating the pump of the 
invention employed as a pressure pump; 
FIGURE 3 is a view similar to that of FIGURE 2 and 

illustrating the pump of the invention employed as a 
Vacuum pump; 
FIGURE 4 is a view taken on the line 4-4 of FIGURE 

3. 
FIGURE 5 is a detail view illustrating a valve plate 

element of the invention; and 
FIGURE 6 is a detail view of a portion of the inven 

tion. 
Like parts are indicated by like numerals throughout 

the specification and claims. 
Referring now to the drawings, the numeral indicates 

a cap member. The cap member 1 has a circular central 
portion 2 and a pair of diametrically, oppositely ex 
tending arms indicated by the numerals 3, 4. Upstanding 
from the top surface 5 of the member 1 is a pair of dia 
metrically, oppositely positioned air outlet cones indicated 
by the numerals 6, 7. Passages 6a, 7a extend, respec 
tively, through the cones 6, 7 and the member 1. Passages 
8, 9 are positioned 90 degrees from passages 6a, 7a and 
extend through the portion 2 of cover . Adjacent the 
outer ends of arms 3, 4, apertures 10, 11 are formed, 
respectively. 
An annular downwardly depending flange surface 2 

is formed on the under surface of circular portion 2 of 
cover 1. A flexible bellows 13 has an upwardly ex 
tending annular flange 4 surrounding one of its open 
ends for seating within the flange 12 of cover . 
A valve plate 15 has an upwardly extending annular 

flange 6 for reception within a groove 6a in cover 1 
and an annular perimeter surface 16b which clamps the 
bellows flange 14 of bellows 13 against cover 1. The 
circular valve plate 15 has a pair of inlet passages 17, 18 
diametrically oppositely positioned therein. The pass 
ages 17, 18 extend through uprising tubular segments 17a, 
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18a, respectively. It will be observed (FIGURE 6) that 
the segments 17a, 8a are dimensioned for seating within 
the openings 8, 9 of cover portion 2. 

Secured to the under surface .5a of valve plate 15 is a 
flapper valve element 19. The element 19 is of generally 
rectilinear configuration and is composed of flexible. 
material secured to the under surface 15a of plate 15 
only at the central portion of element 19, as indicated at 
20. The outwardly extending portions of element 19 
overlie the passages 7, 18 for purposes which will appear 
hereinbelow. 

Positioned at 90 degrees from the passages 7, 18 in 
valve plate A5 and in alignment with passages 6a, 7a of 
cover , are passages 21, 22. A second flapper valve 
element 23 is secured to the upper surface 15b of valve 
plate 15. The member 23 is substantially identical to 
element 19 and is secured to upper surface 5b of valve 
plate 5 only adjacent the center of element 23. The 
outer ends of element 23 overlie the passages 2, 22. 
A fastener element 24 secures valve plate 15 to the 

underside of cover . 
An attaching or clamping plate 30 is substantially cir 

cular in over-all configuration and carries the outwardly 
extending annular flange 31 for clamping flange or en 
largement i4a surrounding the opposite open end of 
bellows 13. The member 30 has a threaded extension 
or bolt portion 32 extending downwardly from substan 
tially the center thereof through an aperture 33 formed 
in a bottom closure plate 34. The closure plate 34 has 
an upwardly extending annular perimeter flange portion 
35 for reception therewithin of the flange portion 14a 
surrounding the bottom opening of bollows 13. 
A piston or sleeve member 40 is held against the under 

surface of member 34 at the center thereof by a cap 
member 4. The cap member 41 has a substantially 
flat outer end surface 42 and an annular flange 43 which 
receives that end of sleeve 46 opposite from that which 
is in contact with plate 34. A central extension 44 of 
cap member 4 extends upwardly through sleeve 40 and 
threadably engages the bolt 32. The member 4 may 
conveniently be formed of a suitable plastic material. 
A bearing member 50 has a pair of diametrically op 

posed, outwardly extending arm portions 51, 52 each 
having threaded sockets 53 formed respectively therein 
and upwardly open from the outer ends thereof for recep 
tion of fastener elements 55, 56, respectively, which fas 
tener elements extend from a point above the cover 1, 
through the apertures 10, 11 into the sockets 53. For 
accurate positioning, the fasteners 55, 56 may compress. 
sleeves 57, 58, respectively, between the members , 50. 
The member 50 at its center has an enlargement 60 

which is axially apertured to receive and secure there 
within a bearing sleeve 61 through which the movable 
piston sleeve 40 is positioned. The enlargement 60 is 
molded about bearing sleeve 61. 
A yielding means, such as the coil spring 63, is opera 

tive against the annular bottom edge of a downwardly 
open socket 62 in enlargement 60 on member 50 and 
against the outwardly extending annular flange 43 of 
cap 41. The spring 63 may conveniently surround the 
sleeve 48. 

Referring now to FIGURES 3 and 4, I illustrate a 
vacuum pump wherein the valve plate 15 has been rotated 
90 degrees from the position in which it is illustrated 
in FIGURE 2, for example. It will be understood. that 
cones 6, 7 are provided for attachment of suitable con 
duits, such as flexible hoses and the like, an example, 
thereof being illustrated at 6b, 7b in FIGURE 1. When 
the pump of the invention is employed as an air pressure 
pump, the passages 6a, 7a are outlet passages positioned 
to deliver air to such conduits. The passages 8, 9 and 
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17, 18 are, accordingly, air inlet passages. By rotating 
the valve plate 1590 degrees, it will be observed that 
the segments 7a, 18a are seated in sockets 6c, 7c which 
are actually enlargements of passages 6a, 7a and that 
the passages 6a, 7a are converted to inlet passages and 
the passages 8, 9 are converted to exhaust passages. 

Since many of the parts illustrated in FIGURES 2 and 3. 

195, 

5 
are identical with those previously described, they have 
been given identical numerals and will not be further 
described herein. In the vacuum pump version of the 
invention, the bolt 32 is secured to a fitting 70 which 

O 

has, at its opposite end from bolt 32, a hexagonal out 
wardly extending flange 71. Secured, as indicated at 70a, 
to the fitting 70 is a flexible, preferably bidirectional, shaft 
element 72. Secured to the opposite end of member 72. 
from fitting 70 is a fitting 73 to which in turn is secured 

3:08 
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through the passages 6a, 7a when the bellows is opened. 
The employment of plastic member 41 having a plastic 
end surface 42 and the extended longitudinal sleeve bear 
ing 61 are effective to prevent side motions of sleeve 40 
and to provide a substantially noiseless operation of the 
air pressure pump of the invention. . . . . . 
When it is desired that the pump of the invention be 

operated as a vacuum pump, the valve plate 15 is ro 
tated 90 degrees to reverse the action of the flapper valve 
elements 19, 23, and the inlet and outlet passages in cover 
1 and valve plate i5. In order to provide for a substan 
tially noiseless operation of the vacuum pump and for 
some flexing of the drive shaft element thereof, I provide 

a circular eccentric strap 74. The strap 74 has a cir 
cumferential portion 75 for engagement with the perim 
eter of an eccentric operating element below described, 
and an annular end flange portion 76. 
An attaching sleeve 77 

member 72 with substantial circumferential space there 

- 20 

is hollow for reception of the 

about. An outwardly extending annular flange 78 is 
formed at one end of sleeve 77. A sleeve 79 has one 
of its ends seated upon the upper surface of: flange 78 25 
and its opposite end in contact with the under surface of . 
member 34. At its end opposite from the flange 78, the 
sleeve 77 has an opening through which passes the major 
elongated circumferential portion of the fitting 70. The 
inner circumferential wall of sleeve 77 has recesses, 
grooves or notches 8 formed to engage the hexagonal 
surface of member 71 for the purposes described below. 

Referring now to FIGURE 1, I illustrate a power. 
means such as an electric motor 90 having an operating 
shaft (not shown) extending outwardly therefrom and 
carrying at its outer end an eccentric surface (not shown). 
It will be understood that the eccentric operatively en 
gages the end surfaces 42 of cap members 41 and op 
eratively engages the strap 74 when the vacuum pump. 
version of the invention is employed with the said operat 
ing means. A mounting element 93 is secured to the 
housing of motor 90 and has formed therewithin a plu 
rality of socket housings 94. Extending from the enlarge 
ment 60 is a cylindrical mounting abutment member 95. 
The member 95 seats within the socket 94 to mount and 
retain the pump in position for operation by the operating 
shaft of motor 90. . - - - 
The use and operation of my invention are as follows: 
I provide an air pressure pump of minimum weight 

and maximum simplicity in manufacture and operation. 
When the end surface 42 is moved by the cam or eccentric. 
surface on the shaft of motor 90, the sleeve 40 is moved 
in its bearing 61 toward the cover member 1 against the 
action of spring 63. Thus, the bellows 13 is compressed 
and any air therewithin is evacuated through passages. 
21, 22 of valve plate member 15. The flapper valve mem 
ber 23 is raised by the passage of such air and does not 
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the invention shoul 

a bi-directional flexible cable element 72. An eccentric 
strap 74 is circular in configuration and surrounds the 
eccentric surface of the shaft of motor 90. To avoid twist 
ing action of member 72 in assembling and disassembling 
the vacuum pump of the invention, I provide sleeve 77 
having an operating engagement with the hexagonal flange 
71 of fitting 70. The outwardly extending annular flange 
78 may be grasped by any suitable tool to rotate the sleeve 
77 and thus to rotate the fitting 70 to secure the same 
to bolt. 32 of member 30 and to separate the same. 
By employment of the mounting bracket member 93, 

with its circumferentially... spaced, rearwardly directed 
sockets 94 in association with the laterally extending 
abutments 95 on the pumps of the invention, it will be 
observed that a plurality of said pumps may be driven 
by a single operating means. . . . - . 
Whereas I have shown and described a preferred em 

bodiment of my invention, it will be understood that fur 
ther modifications will suggest themselves to those skilled 
in the art upon a reading of the foregoing specification. 
Accordingly, the foregoing description should be taken as 
merely illustrative and not definitive, and the scope of 

d be limited only by the following ap 
pended claims.- 

I claim: - 
1. An air pressure pump comprising a cover plate, an 

inlet passage in said plate, an outlet passage in said plate, 
a-valve plate, an inlet passage in said valve plate aligned 
with said inlet passage in said cover plate, an outlet pas 
Sage in Said valve plate aligned with said outlet passage in 
said cover plate, a flapper valve element secured to one 
Surface of said valve plate and overlying said inlet pas 
Sage, a second flapper valve element secured to the op 
posite surface of said valve plate and overlying said out 
let passage in said valve plate, a bellows having one of 

50 
its ends clamped between said cover plate and said valve 
plate, a bottom plate, an attaching plate, the opposite end 
of said bellows being clamped between said bottom plate 
and said attaching plate, a piston sleeve extending from 

: Said bottom plate, a cap member at the outer end of said 

55 
piston sleeve, means securing said attaching plate to said 
cap through said piston sleeve, a bearing member sur 
rounding said sleeve and means securing said bearing mem 

impede the same. The flapper valve 19 is held closed - 
by the air pressure in bellows 3. The air then is di 
rected through pasages 6a, 7a and cones 6, 7 into appro 
priate conduits such as those illustrated at 6b, 7b, for 
delivery to a place of use. When the eccentric surface on 

60 - 

2. A vacuum pump compr 

the shaft of motor 90 has turned its high portion beyond 
the surface 42, the spring 63 is effective to return the 
elements 30, 34, and to open the bellows 13. Thus air is. 65 
drawn through inlet openings. 8, 9 in the cover portion 2 
and through passages 17, 18 in valve plate 15, the flapper: 
valve 19 being moved away from said passages by: such: 
entering air and the bellows is filled for a repeated expul-, - 
ision of air, as above described, the flapper valve 23 being 
held closed by the opening of bellows 13. It will be 

ber to said cover plate, yielding means operative between 
Said bearing member and said cap element, to urge said 
bottom and attaching plates away from said cover plate 
and to open said bellows. . . 

- - - - - - - - - - - - - - - - - - ising a cover plate having an 

inlet passage and an outlet passage, a valve plate having 
an inlet passage aligned with the inlet passage of said 
cover plate, said valve plate having an outlet passage 
aligned with said outlet passage of said cover plate, a flap 
per valve element secured to one surface of said waive a plate and overlying said inlet passage in said valve plate, 
a second flapper valve element secured to the opposite 

observed that the flapper valve element 19 is effective . . . 
to prevent outward movement of air through passages 17, 
18 when the bellows is compressed, the flapper valve mem-- 
ber 23 is effective to prevent inward movement of air 5. 

surface of said valve plate and overlying said outlet pas 
Sage in said valve plate, a bellows having one of its ends 
clamped between said valve plate and said cover plate, 
a bottom plate, a clamping plate, the opposite end of said 
belows being compressed between said bottom plate and 
said clamping plate, a fitting secured to said clamping 
plate beyond said bottom plate, a flexible cable secured 
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at one of its ends to said fitting, an eccentric strap Se 
cured to the opposite end of said cable, a piston sleeve 
surrounding said cable in circumferentially spaced rela 
tionship therewith, a bearing member surrounding said 
sleeve, said bearing member being secured to said cover 
plate. 

3. A pump including a cover member, inlet and out 
let passages in said cover member, a plate secured to said 
cover member and having inlet and outlet passages aligned 
with corresponding passages in said cover member, valve 
elements associated with said inlet and outlet passages in 
said plate, a bellows having one of its ends clamped be 
tween said cover member and said plate, a piston, a bear 
ing member for said piston, said bearing member being 
secured to said cover member in spaced relationship 
therewith, said piston being secured to the opposite end of 
said bellows within the space between said bearing mem 
ber and said cover member, said piston having a portion 
extending outwardly from said bearing member in a di 
rection away from said cover member. 

4. The structure of claim 3 characterized by and in 
cluding yielding means operative against said bearing 
member and said piston to urge said piston in a direction 
away from said cover member. 

5. The structure of claim 3 characterized by and in 
cluding a flexible element secured to said piston and an 
eccentric strap secured to said flexible member. 

6. A pump comprising a cover, inlet and outlet passages 
in said cover, a plate secured to said cover, inlet and out 
let passages in said plate, flapper valve elements on op 
posite sides of said plate and effective to permit passage 
of fluid pressure in one direction only through each of 
said inlet and outlet passages, said inlet and outlet pas 
sages in said plate being selectively, alternatively alignable 
with said inlet and outlet passages in said cover and said 
outlet and inlet passages in said cover, a bellows having 
one of its ends clamped between said cover and said plate, 
a piston secured to the opposite end of said bellows, a 
bearing member secured to said cover and surrounding 
said piston beyond said bellows from said cover. 

7. The structure of claim 6 wherein the inlet and outlet 
passages of said plate are aligned with the inlet and out 
let passages of said cover and characterized by and in 
cluding yielding means urging said piston in a direction 
away from said cover, and an eccentric abutment surface 
on said piston beyond said bearing member from said 
COWe, 

6 
8. The structure of claim 6 wherein the inlet and outlet 

passages of said plate are aligned with the outlet and in 
let passages of said cover and characterized by and includ 
ing a flexible member secured to said piston and an ec 
centric strap secured to said flexible member beyond said 
bearing member from said cover. 

9. A pump comprising a cover member, fluid pressure 
passages in said cover member, means on said cover 
member for attaching conduits for communication with 

l0 said fluid pressure passages, openings in said cover com 
municating with the atmosphere, a valve plate secured to 
said cover, inlet and outlet passages in said valve plate, 
valve elements positioned to control the passage of fluid 
pressure through said inlet and outlet passages in said 

15 valve plate, said valve plate inlet and outlet passages being 
Selectively, alternatively alignable with said fluid pres 
Sure passages and said openings within said cover, a bel 
lows having one of its ends secured to said valve plate, a 
piston secured to the opposite end of said bellows and a 

20 bearing member for said piston. 
19. A pump comprising a cover, inlet and outlet pas 

Sages in said cover, a plate secured to said cover, inlet and 
outlet passages in said plate, flapper valve elements on 
opposite sides of said plate and effective to permit passage 

25 of fluid pressure in one direction only through each of 
said inlet and outlet passages, said inlet and outlet pas 
Sages in said plate being selectively, alternatively alignable 
with said inlet and outlet passages in said cover and said 
outlet and inlet passages in said cover, a bellows having 

30 one of its ends secured to said plate, a piston memberse 
cured to the opposite end of said bellows, a bearing mem 
ber for said piston member, said bearing member being 
secured to said cover at a point beyond said bellows from 

5 

said cover. 
35 
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