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13 Claims. (C. 103-53) 
(Granted under the provisions of sec. 14, act of 

March 2, 1927; 357 O. G. 5) 
The present invention relates to a machine for 

actuating fluid of any kind, liquids as well as 
gases. The main object of the present invention 
is to provide a machine of this Order, a pump or 
compressor, which will be adapted to actuate 
fluids without the means of rotating parts in the 
pump or compressor itself or in the neans used 
asprime mover for the same. By constructing a 
machine according to the present invention, one 
will thus obtain a machine which can act as pump 
or compressor without having parts which must 
be oiled or which may be worn, and without parts 
which Will cause noise. A nachine according to 
this invention is very valuable in connection With 
refrigerating machinery, but may also be used 
for any other purposes where it is a question of 
establishing a high pressure or vacuum orto make 
a fluid move from one place to another. 
The machine according to the present invention 

comprises for this purpose a hollow body With 
inlet and outlet openings and means between said 
openings for actuating the fluid within the same 
in the direction from the inlet to the outlet open 
ing. . The said means may be varied, but gen 
erally it comprises a plurality of relatively spaced 
disklike members, each covering the internal cross 
sectional area of the said body, and each being 
provided with a passage for the fluid. 

Further means are provided to subject the said 
disklike members in progressive succession to a 
movement in the axial direction in such a way 
that two orthree of the said disklike members will 
come into close contact with each other, and that 
this contact between the disklike members in a, 
caterpillar-like I'movement will travel from the 
inletto the outlet end of the body, due to the fact 
that the rearmost disk Will be released from the 
contact at the Sanne time as a new disk Will conne 
into contact in the direction of the travel of the 
fluidthrough the body in such a way that the fluid 
Will be forced from theimlet to the outlet end of 
the body in front of the disks, which at anytime 
are contacting with each other. 
According to one embodiment of this invention 

the said disks may be made of resilient metal 
plates, clamped in spaced relation to each other 
to the sides of the body and electrically insulated 
as Well in relation to the body as to each other, 
said disks being adapted to be charged with 
A. C. E. M. F. of progressive different phase, so 
that the electrostatic action Will tend to pull some 
of the plates together in a progressive Way from 
the inlet to the outlet end, according to the 
changes in the A. C. power at anytime. 

According to another embodiment of the inven 
tion, the disks or plates may be made of resilient 
material, for instance rubber wherein electric 
coils areembedded, whereafter these colls are fed 
With electric current of different phase in the 
Same progressive manner as above mentioned, 
Whereas the same action will be obtained. 
The non-return valve in the said disk may be 

constructed in avery simplemanner by providing 
apertures in the disks, staggered in relation to 
each other in adiacent disks, so that the unaper 
tured parts of one disk will cover the apertures 
of the adiacent disks when they are contacting 
With each other. 
According to a further embodiment of this in 

Vention, the disks may be provided with a corru 
gated section along the circumference of thesame, 
So that the resiliency thereby will be increased. 
The disks or plates may also be constructed of 
two partsfixed together, and then the middle part 
of the disk may be of stiff material, while the cir 
cumference is riade of resilient plate, preferably 
corrugated. 
When two adiacent disks due to the electromo 

tive or electrostatic powertherebetween orby any 
other means provided for the swinging action of 
the Said disks are moved together so that they 
contact With each other, a space will naturallybe 
formed along the inside edges of the hollow 
body. This space will be of nouse, and in order 
toreduce the injurious effect of the space, thein 
vention provides for the arrangement of a tapered 
Web, eXtending from the inside of the hollow body 
towards the center, having a form corresponding 
to the form Which the said disks will take when 
Such bending action is present. 

In order to explain the present invention, it 
Will in the following be described with reference 
to the drawings which diagrammatically illustrate 
the invention and some embodiments for the 
Se 

In the drawings, 
Fig. 1 illustrates diagrammatically the prin 

ciple Which underlies this invention and a dia 
gram of connection for the same to an electric 
Source of power. 

Fig. 2 illustrates one embodiment of the inven 
tion in longitudinal cross section. 

Fig. 3 illustrates another embodiment in the 
same cross section and 

Figs. 4 and 5 further embodiments. 
In Fig. 1, 25 denotes the machine according 

to the invention and 26 the electric source of 
pover. The machine ?i consists of a hollow body 
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27, Wherein a number of diaphragms, disks or 
plates -24 are arranged. These disks may be 
of any desired shape, all corresponding to the 
cross sectional shape of the body 25, although it 
is natural that a circular shape under most cir 
cumstances Will be used. The disks -2 are 
fixed to the Sides of the body 2 and are elec 
trically insulated in relation to this and to each 
other. The disks may for this purpose be covered 
by a. thin insulated layer of rubber, shellac, enamel 
or the like. The electric Source of power 26 is 
illustrated With the vectors of E. M. F. Which it 
is adapted to supply. 
The machine for Supplying this power may Very 

easily be constructed as a phase converter of the 
Stationary type, i.e., a transformer Which When 
fed With a one-, tWO- or three-phase pOWer is 
adapted to convert this into the number of phases 
desired. 
There is no reason for further describing a ma 

chine of this type, as it is generally Well known 
to a man skilled in the art. 
Each of the phases of the machine 26 is repre 

sented by an arrow, and the phase difference will 
be represented by the angle between the different 
arrows. When therefore the plates -24 of the 
machine 25 are connected to each one of the 
phases of the source of power as illustrated in 
Fig. 1, then the contracting action between the 
plates -24 Will correspond to the phase differ 
ence between the two phases correspondingly 
connected to the plates Which may be illustrated 
by the difference in distance between the points 
-24 on the line 28. 
One Will here See that the maximum cOn 

traction Will be present between the plates 7, 
8, 9 and i 8, i 9, 20. These plates will there 
fore be pulled together, and as the progression 
of the E. M. F. takes place in the transformer 
26, then it may be illustrated as if the transformer 
26 Were rolling doWn the sheet, and the contract 
ing power between the plates 6 and T Will there 
fore be reduced, While the contracting action be 
tWeen the plates 8 and 9 Will bé increased; and 
in the next moment it will be the plates 7, 8, 9 
Which are contacting with each other, and in the 
following the plates 8, 9 and 10 andso on, Whereby 
the Said caterpillar movements Will be produced. 

In the plates or disks -24 there are non 
return Valves as aliready mentioned, which Will 
be further described with reference to the prac 
tical embodiment of the invention which now 
Will be described. 

In the embodiment shown in Fig. 2, the body 
26, 27 is held in a frame, comprising a head plate 
29 and a bottom plate 30 and a number of 
bolts 3. The disks -24 are shown attached 
to the body 27 by being clamped between dis 
tance pieces 32 andare provided with apertures 
34, arranged staggered in relation to each other. 
In the head plate 29 an inlet opening 35 is ar 
ranged, and in the bottom plate 30 an outlet 
opening 36 is arranged. Electric conducting 
means l'-24' lead to each of the plates -24, 
Which preferably are covered With electric in 
sulating material, as for instance shellac, enamel, 
rubber or the like. Between each pair of plates 
-24, a Wedgelike Web 3 is arranged Which is 
adapted to fill out the dead Space which Would 
be present, if tWo plates Were bent towards each 
other and Such wedge 37 Were not present. 
The action of the machine as above described 

Will readily be understood from the description 
of the illustration in Fig. 1. E. M. F. of different 

phase isfedthrough the leads l'-24, and as this 
power is changing, the plates -24 will be con 
tracted in groups of two, three ormore, Whereby 
the holes S. Will be covered and the fluid in 
front of Such group Will be forced towards the 
outlet end 36, as this group is progressing fron 
the inlet, end to the outlet end. 
The above example Was described With refer 

ence to an electrostatic embodiment of the in 
vention. In Fig. 3 the Same machine is shown 
With means for electro-dynamic running of the 
pump. In this figure corresponding reference 
numerals correspond to the Same parts as in 
Fig. 2. The plates -24 are here made of elastic 
material as for instance rubber and coils 38 are 
embedded in the Same. When electric power is 
led to these coils from the transformer 2, 
Fig. 1, the same action Will take place as de 
scribed with reference to this figure. The plates 
f-24 are here provided with apertures 4, ar 
ranged along the Same line; therefore a thin 
diaphragm 39 also provided With a hole or aper 
ture 40 is arranged on top of each of the plates 
-24, and this diaphragm being of elastic ma 
terial Will act as a Valve and provide for the non 
return action. 
The embodiment shown in Fig. 4 illustrates 

another form for the disks -24. Here the disks 
are provided with corrugations 4 along the cir 
cunference of the Same in Order to facilitate the 
swinging action of the same when working. 

In the embodiment shown in Fig. 5, the disks 
-24 are built up of a middle section of heavy 
non-resilient material and therearound a sec 
tion 42 of thin elastic plate, provided with corru 
gations. In these tWO last figures, the remain 
ing reference numerals correspond to the same 
parts as the reference numerals in Figs. 2 and 3. 

I clain: 
1. Improvement in a machine for actuating a 

fluid comprising a holloW body With inlet and 
outlet openings and means between said open 
ings for actuating the fluid Within the same in 
the direction from theinlet to the outlet opening, 
said means comprising a plurality of disklike 
members relatively Spaced in the direction from 
the inlet to the Outlet, and each covering the 
internal cross-Sectional area of the said body 
and each being provided with a passage for the 
fluid and means for Subjecting the said disklike 
members in progressive succession to a nove 
ment in the axial direction and into contact 
with the adiacent disk, all for the purpose of 
establishing a caterpillar moVennent of the disk 
assembly, Whereby the fluid will be forced to 
foW from the inlet to the Outlet end. 

2. Improvement in a machine for actuating 
a fluid, comprising a hollow body with inlet and 
outlet openings and means between said open 
ings for actuating the fluid Within the same in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of re 
silient metal plates relatively Spaced in the direc 
tion from the inlet to the outlet, and electrically 
insulated from each other and from the hollow 
body, each covering the internal cross-sectional 
area of the Said body and each being provided 
With one or more apertures arranged staggered 
in relation to the corresponding apertures in the 
adiacent plates, said plates being adapted to 
be charged with alternating E. M. F. with a pro 
gressive phase displacement between adiacent 
plates in the direction from the inlet to the 
discharge end, so that the plates, When charged 
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in succession will move in the axdal direction and 
into contact with an adiacent plate in a cater 
pillar-like progressive movement, Whereby the 
said apertures in one plate will be covered by 
the adiacent plate and the fluid will be forced 
to flow from the inlet to the outlet end. 

3. Improvement in a machine for actuating a 
fluid comprising a hollow body with inlet and 
outlet openings and means between said open 
ings for actuating the fluid within the same in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of re 
silient disklike members relatively spaced in the 
direction from the inlet to the outlet, and each 
covering the internal cross-sectional area of 
the body and clamped to the sides of Sane, and 
each being provided With a passage for the fluid, 
and means for subjecting the said disklike mem 
bers in progressive succession to a novement in 
the axial direction and into contact with an 
adjacent disk, tapered Webs being arranged be 
tween each pair of disks shaped to correspond 
to the form of the disks from the sides of the 
hollow body and to the line of contact between 
two adiacent disks, all for the purpose of estab 
lishing a caterpillar movement of the disks, 
whereby the fluid will flow from the inlet to the 
Outlet end, 

4. Improvement in a machine for actuating a 
fluid comprising a hollow body with inlet and 
outlet openings and means between said open 
ings for actuating the fluid Within the sanne in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of metal 
plates, electrically insulated from each other and 
from the hollow body and relatively spaced in 
the direction from the inlet to the Outlet, and 
each covering the internal cross-Sectional area 
of the said body and each being provided With 
one ormore apertures arranged staggered in rela 
tion to the corresponding apertures in the adja 
cent plates, said plates having corrugations along 
their circumference to provide resiliency, and 
being adapted to be charged with alternating 
E.M.F.with a progressive phase displacement be 
tween adiacent plates in the direction from 
the inlet to the discharge end, so that the plates, 
When charged in succession Will move in the 
axial direction and into contact With an adiacent 
plate in a caterpillar-like progressive movement, 
Whereby the said apertures in one plate will be. 
covered by the adiacent plate and the fluid will 
be forced to flow from the inlet to the outlet end. 

5. Improvement in a machine for actuating a 
fluid, comprising a hollow body With inlet and 
outlet openings and means between said Open 
ings for actuating the fluid Within the same in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of resil 
ient disklike members relatively spaced in the 
direction from the inlet to the outlet, and each 
covering the internal cross-sectional area of the 
said body and being fastened to same, each be 
ing provided with a passage for the fluid, said 
passage being in the form of a resilient dia 
phragm or the like in contact with the Said disk, 
said disk and the said diaphragm being provided 
with apertures not corresponding with each 
other, and means for subjecting the Said disk 
like members in progressive succession to a move 
menti in the axial direction and into contact 
with the adjacent disk, said means comprising 
electrici coils arranged within the said disks and 
being adapted to be fed with alternating cor 
rent of progressive phase difference between each 

3 
disk and the adjacent disk in the feed direction 
of the machine. 

6. Improvement in a machine for actuating a 
fluid, comprising a hollow body with inlet and 
outlet openings and means between said open 
ings for actuating the fluid within the same in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of disk 
like members relatively spaced in the direction 
from the inlet to the outlet, and having corru 
gations along their circumference to provide 
resiliency, each covering the internal cross-sec 
tional area of the said body and being fastened 
tosame and being provided with a one-way valve, 
and means for subjecting the said disklike mem S 
bers in progressive succession to a movement in 
the axial direction and into contact with the 
adiacent disk, said means comprising electric 
coils arranged within the said disks, and being 
adapted to be fed with A. C. current of progres 
sive phase difference between each disk and the 

º adiacent disk in the feed direction of the ma 
chine, all for the purpose of establishing a cater 
pillar movement of the disks, whereby the fluid 

, will flow from the inlet to the outlet end. 
7. Improvement in a machine for actuating a 

fluid, comprising a hollow body with inlet and 
outlet openings and means between said open 
ings for actuating the fluid within the same in 
the direction from the inlet to the outlet open 
ing, said means comprising a plurality of metal 
plates relatively spaced in the direction from the 
inlet to the outlet, and electrically insulated 
from each other and from the hollow body and 
clamped to the latter, each covering the internal 
croSS-sectional area of the said body and each 
being provided with one or more apertures ar 
ranged staggered in relation to the correspond 
ing apertures in the adiacent plates, tapered 
Webs being arranged between each pair of disks 
shaped to correspond to the form of the disks 
from the sides of the hollow body and to the 
line of contact between two adiacent disks, said 
plates being adapted to be charged with alter 
nating E. M. F. With a progressive phase dis 
placement between adjacent plates in the direc 
tion from the inlet to the discharge end, so that 
the plates When charged in succession Will move 
progressively in the aXial direction and into con 
tact with an adiacent disk, in a caterpillar-like 
movement, Whereby the said apertures in one 
disk will be covered by the adjacent disk, and 
the fluid Will be forced to flow from the imlet to 
the Outlet end. 

8. Improvement in a machine for actuating a 
fluid, comprising a hollow body With inlet, and 
outlet Openings and means between said open 
ings for actuating the fluid Within the Same in 
the direction from the inlet to the outlet open 
ing, said means comprisinga plurality of disk 
like members relatively spaced in the direction 
from the inlet to the outlet, and each covering 
the internal cross-sectional area of the said body 
and each being provided With a one-way valve, 
and means for subjecting the said disklike mem 
bers in progressive succession to a movement in 
the axial direction and into contact With an. 
adjacent disk, Said means comprising an electric 
phase converter, adapted to change the number 
of phase in an A. C., distributing system to a 
number corresponding to the number of plates 
in question, and means for distributing these 
phases of E. M. F. to the said disklike members, 
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4 
movement of the disks, Whereby the fluid Will 
flow from the inlet to the outlet end. 

9. Improvement in a machine for actuating a 
fluid, comprising a hollow body with inlet and 
outlet openings and means between said openings 
for actuating the fluid Within the same in the 
direction from the inlet to the Outlet opening, 
said means comprising a plurality of disklike 
members relatively Spaced in the direction from 
the inletto the outlet, and having a relativey 
stiff centra portion and a corrugated elastic 
portion between this and the Walls of the body, 
So that the internal cross:sectional area of the 
said body is covered, each of the disks being pro 
vided with a passage for the fluid, and means for 
Subjecting the said disklike members in progres 
sive succession to a novement in the axial direc 
tion and into contact With an adiacent disk, all 
for the purpose of establishing a Caterpillar 
movement of the disks, Whereby the fluid Will 
fdow from the in let to the outlet end. 

10. Improvement in a machine for actuating 
a fluid, comprising a Working chamber and 
actuating neans in Said chamber, said means 
comprising a number of Working members ar 
ranged in Series in relation to the desired direc 
tion of movement of the fluid and means for sub 
jecting Said members to a progressive oscillat 
ing moVenent With a phase displacement in re 

o lation to each otner. 

2,105,792 
11. Improvement in a nachine for actuating 

a fluid, comprising a working chamber and 
actuating means in said chamber, said actuating 
means comprising a plurality of Swinging plates 
arranged spaced from each other in the direction 
of the desired novement of the fluid adapted, 
when swinging in progressive recession, to con 
tact face to face with each other and provided 
With in relation to each arranged apertures 
Which Will be covered by the unbroken face of 
the adiacent plates. 

12. Improvenent in a machine for actuating 
a fluid, comprising a Working chamber and 
actuating means in said chamber, said means 
comprising a number of working members adapt 
ed to be subjected to a swinging movement and 
arranged in series in relation to the desired di 
rection of movement of the fluid in such a Way 
that they in progression Will actuate the said 
fluid. 

13. Improvement in a machine for actuating 
a fluid, comprising a Working chamber and 
actuating means in sald chamber, said means 
comprising a number of Working members ar 
ranged in series in relation to the desired di 
rection of movement of the fluid and adapted to 
be subjected to a Swinging movement in progres 
sive succession. 
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