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This invention relates to a conveying device 
for ?uid media, adapted to operate, for example, 
as a ?uid pump, and has for a general object to 
provide a conveying device or simple structure 
and operation which may be operated with the 
expenditure of very little power. . ' 
A further object of the invention is to provide 

an-electromagnetically driven pump which is in 
expensive to produce and though'small. may de 
liver an appreciable amount of air suitable for a 
great variety of purposes. vThese and other ob 

' jects will be apparent from the following de 
scription and the appendan't claims. 
In theaccompanying drawings several embod 

iments of the invention are illustrated by way of 
example only and are not intended to restrict 
the invention which is de?ned'by the appended 
claims. ' - . 

In the drawings: 
Figs. 1 to 4 show various embodiments and de 

tails, - ‘ 

Figs. 5 to 10 illustrate diagrammatically var 
ious examples of the construction of the magnet 
frame, the armature and the winding, 

Figs. 11 to 14 show various devices, wherein 
an oscillating element acting as diaphragm or 
piston is connected to the armature of a vibrat 
ing motor and is operated thereby. 
In general the pump of the present invention 

comprises a working chamber having side walls 
II, I2 and a pair of end walls of whichvone is 
formed by an oscillatable element such as It and 
the other by a ?xed element such as 3. At least 
one of the end walls, for ,example the ?xed wall 
as in Figures 1 to 5 or the movable. wall as in 
Figures 6, 7, 9, and 10 to‘ 12 or both walls as in 
Figures 7 and 13, is curved. The end walls 
formed by the members suchas 3 and III are 
,convergent so as to de?ne at least one edge of 
the working chamber and the oscillatable mem 
ber is so constrained in its movement towards 
the opposite wall-that the line or contact ‘ad-v 
vances progressively along ' said walls. The 
movement, in effect, is' equivalent to a rolling 
movement between the two walls and, in some 
cares, may actually be a rolling movement, 

It follows ‘that in order to attain this effect it 
is necessary for the oscillatable member to be 
free to move longitudinally relatively to the op 
posite wall, at least at the part remote from 
the edge de?ned at (the point 01' convergence. 
Thus, in Figure 1 the free end of the vmember Ill 
moves through a curved path and, therefore 
longitudinally of the member I, 2, 3'. 

10 
_ member acting as an extension of the‘ operating , 
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Referring now more speci?cally to the various 
?gures of the. drawings: , 
In Figure 1 a magnet frame. consisting of lam 

inating plates _is indicated at I, whilst 2 and 3 
are the operating poles or a magnet-formed to 
present a curved surface and 4 is an intermediate 
piece of non-magnetic material conforming to 
said curve. Secured v‘to the operating pole 2 
there is a member 5, the free end or which is 
capable of oscillating between narrow limits, said 

pole. A resilient armature III is fastened to this 
member by means of rivets or screws 9. The 
magnet limbs 2 and 3 carry windings ‘I and 8. 
II is a casing, the front wall of which is indi 
cated at I2 and conforms to the path of move- . 
ment of the end of the armature III. Secured 
to the wall I2 there is a springy plate I3, which 
covers the valve opening I! in the wall I: and is 
itself provided with apertures, staggered with 
reference to the valve opening ll and not shown 
in the drawings.‘ I5 is a discharge nozzle. The 
device is conveniently‘ operated by means of 
alternating current and its operation is as fol 
lows: \ 

When the current ?ows through in one direc 
tion the operating pole 3 forms, for example, the - 
negative pole, the pole 2 being then the positive 
pole, the positive pole continued in the 
extension 5 right into the armature Ill. The 
freely oscillating end, of the armature III is in 
a position of readiness slightly spaced above the 
upper edge of the side wall of the casing, so that 
an inlet opening I8 is formed at this point. 
Owing to the opposite polarity obtaining be-. 
tween the freely oscillating end of the armature 
I0 and the operating pole 3 the armature III is 
attracted by the pole 3, ?rst Weekly and then 
with gradually increasing strength. The line of 
contact between the walls of the working cham- I 
ber thus advances progressively towards the dis 
charge nozzle I5, giving the effect of a rolling 
motion, so that the air contained in the oper 
ating chamber at II is compressed until the 
valve plate I3 is lifted and the compressed air is 
discharged. through the openings I4 and the 
nozzle [5 under a. pressure of desired value. As 
the current passes through the centrelof ampli 
tude the magnet becomes non-magnetic for a -' 
short period, so that the tensioned armature 
springs back into the position shown in the 
drawings and releases the opening I6 and is then 
again attracted when the direction of the cur 
rent changes. that is to say,'in_the case of the 
usual 50 cycle .mainsalternating cin'rent the 
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armature performs 100 workingstr'okes per sec 
ond and owing to this high frequency conveys or 
compresses a large quantity ofair even if the 
strokes are small. "'I'he'extension 5 of the oper-‘ 
ating pole 2 conveniently consists of a resilient, 
magnetizable material, so that by the oscillation 
of the free end .the result may be obtained that 
even if the whole device is of vsmall measure 
ments the armature I0 springs back far. thereby 
forming a large operating chamber without the 
necessity of the armature having to bend too 
much at each working stroke. This considerably 
lengthens the useful life of the device and en 
sures trouble free operation, so that even with a 
small device according to the invention, inexpen 
sive to produce, a su?lcient amount of air can 
'besupplied for a great variety of purposes. In 
Fig. 1/ the movement of the oscillating armature 
is exaggerated for clearness. 
; The heating which must be put 'up with in 
electromagnets is not lost in the invention as 
energy, but is utilized for increasing efficiency, 
because all heat discharged into the gaseous me 

, dium to be conveyed during and after the com 
pression ‘additionally increases the discharge ve 
locity of the medium owing to the increase of 
the energy content thereof. In the present case 
this heat is given on‘ mainly by the resilient ar 
mature, which becomes heated owing to the fre 
quent reversal of magnetization. Obviously, the 
whole device may be disposed in‘ a casing of any 
desired shape, not shown in the drawings for 
cleamess. ' - 

Fig. 2 diagrammatically represents a nozzle ar 
rangement, operating according to the known jet 
effect. In this example the tapered nozzle I5 is 
disposed directly on the wall I2 of the casing. In 
front of the nozzle I5, spaced therefrom, there 
is a tapered catch nozzle H, which has a tubular 
extension I8. In this arrangement the jet of air 
issuing from the nozzle I5 drags additional air 
with it from the, atmosphere with the aid of the 
‘nozzle I1, and if the tube I8 is of sufficient length 
congestion occurs when the armature springs 

' back, and this prevents the air from returning 
from the tube It into the operating chamber II 
through the nozzle l5. In this manner it is 
possible to cause the arrangement according to 
the invention to operate without valves, and 
thereby to reduce wear to a minimum even in 
the case of continuous operation. 

Fig. 3 shows an embodiment of the invention 
employing a rigid rolling armature Ill and having 
two working chambers. In this arrangement the 
magnet frame preferably comprises two magnets 

- 2 and 3, which arealternately energized with 
the aid of direct or alternating current and are' 
suitably insulated from one another magnetically 
by means of anintermediate piece I. This em‘ 
bodiment' is suitable for use more especially in 
cases where a current of air without high pres 
sure is necessary, for‘example for use as a fan. 
The armature III consists of a ?at non-?exible 
plate of magnetizable material. At its ends blade 
springs. I9 and 20 of the same width as the arma 
ture are mounted.‘ The armature oscillates be- . 
tween two lateral walls II, wherein the valve 
openings 22 and 23 are provided within the areas 
bounded by the blade springs I9 and 20. - A- com 
pression ‘spring 25 is supported on a bridge 24 
connecting the casing walls, said spring pressing 
on the armature at the centre of oscillation there 
of, thereby ensuring that the ‘operating chambers 
are sealed with reference to one another. Con 
veniently, the curved rolling path on the magnet 
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2,240,307 
frame and the underside of the armature, as 
well as the side edges thereof are ground, thus 
to obtain adequate seal between the operating 
chambers and between these and the atmosphere. 

Fig. 4 shows a construction similar to Fig. 1, 
but with the difference that in this case the wind 
ing 8 is disposed in a transversely laminated mag 
net frame I. The winding vmay be covered by 
non-magnetic intermediate layers 26. 
Fig, 5 shows diagrammatically'an arrangement 

also similar to Fig. 1, but having only one magnet 
limb surrounded'by a winding. In this and in the 
following ?gures the casing parts are omitted for‘ 
clearness. 

Fig. 6 illustrates an embodiment, wherein the 
surface of the laminated magnet frame I has an 

infinite radius of curvature, l. e. is formed with 
a plane, surface. The resilient armature III is 
curved and is attracted by vthe surface of the 
magnet frame at each operative stroke. 
In the embodiment shown in Fig. 7 a curved 

armature I0 is provided and the surface of the 
magnet casing I is also curved. The armature is 
secured at the centre of the magnet casing I, so 
thattwo operating chambers result. 

In the embodiment shown in Fig. 8 the magnet 
casing I carries at its ends rollers VII and "rotat 
able in bearings and supporting the resilient 
armature III. The pole surface of the magnet 
casing is concave, so that the operating chamber 
is formed between the pole surface and the arma 
ture. The armature is attracted by the pole sur 
face at every operative stroke and during this 
movement its ends roll on the rollers 21 and 28. 
At suitable points compression or blade springs or 
rubber blocks,~not shown in the drawings, are pro 
vided, which prevent the armature from being 
shifted from its location. 
The mounting and fixing of a rigid rolling ele- A 

ment may be conveniently effected as shown in . 
Fig; 9. In this example at certain distances apart 
guide strips or wires 28 and 30 are disposed on 
the magnet frame, which comprises the alter 
nately energized magnets 2 and 3 and the non 
magnetic intermediate piece I, the said strips or 
wires being alternately secured at one of their 
ends to the magnet frame and their other ends 
to the rolling armature III. This arrangement, 
which is known in connection with rolling ele 
ments of other types, has the advantage that'it 
provides a good guide for the rolling armature 
even in continuous operation. 

Evidently, for example the mid—portion of the 
rolling element may also consist of non-mag 
netic material, so that only the ends act as the 
armatures of the alternately energized magnet. 
Hereinafter this drive is referred to as "remote 
drive." _ . 

For avoiding undesirable vibration the weight 
of the armature is .as small as possible with 
reference to that of the frame. Fig. 10 shows 
that two or more armatures may be disposed on 
one magnet frame. If, for this purpose, for ex 
ample the magnet frame shown in Fig, 6 is em 
ployed, two operating chambers are formed as 
shown in Fig. 10, and by ‘their simultaneous re 
sponse the armatures compensate for the oscilla- . 
tions occurring in the system. ~ 
The “remote drive" already referred to is also 

employed in the embodiments shown in Figs. 11 
to 14. Fig. 11 shows diagrammatically a-mag 
net frame I, the operating poles! of which at 
tract the armature I0 mounted on the resilient 
oscillating element SI according to the frequency 
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of the current impulses. The‘ armature In is re-' 
turned and guided by the element 3|. 

In the embodiment shown in Fig. 12 two blade . 
springs 3| are secured to a rigid intermediate 
element 32 and are interconnected by a wall 33 
which vibratesv therewith. To this wall is secured > 
with the'aid' of the holder element 34 the arma 
ture III, which is attracted by the operating poles 
33 provided on the laminated magnet frame 33 
and is returned into the position of readiness by 

. a. return spring, not shown. 
The embodiment shown in Fig. 13 comprises 

a circular or curve shaped casing part I, which 
has proie ting walls 2 on both sides, a resilient 
oscillating element 3 secured to the casing I 
being disposed between these walls. The free 
end of this spring strip is pulled tight on to the 
outer periphery of the casing i by the armature‘ 
III of the vibrating motor 35 through the lever 
34 and isreturned into the position of readiness 

- by a return spring 43 mounted in a suitable 
position. Conveniently, a roller 44 is provided 
between the free end of the spring strip 3 and 

, the casing I, said roller ?rstly acting as sealing 
means and secondly eliminating friction be 
tween the end of the spring strip and the wall 
of the casing. ' ' 

Fig. 14 shows the device in section on thev 
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chain dotted line of Fig. 13. The operation is " 
as follows: In the position shown the strip 
spring 3 projects over the upper edge of the lat 
eral walls 2 to such an extent that between the 
strip spring and the upper edge an inlet open 
ing is formed. If now the armature ill of the 
magnet is-‘attracted by the operating poles 36, 
the strip spring is actuated by the lever 34 and 
compresses the air between the casing I and the 
spring 3, until the tension of the valve plate 45 
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disposed over a discharge opening is overcome . 
and said plate is lifted o? the wall I. In this. 
manner the compressed air passes into the stor 
age chamber 48 formed by the casing I, which 
is provided with a regulable outlet valve 41.‘ 
The air blower according to the invention may 

also be employed for the operation of a dust 
extractor. ‘The suction nozzle or a rigid suction 
mouthpiece and the dust catching means may 
be connected either to the inlet opening is iFlg. 

. l), to the catch funnel l‘l (Fig. 2) or to both. 
For this utilization particularly the valveless 

' embodiment already described is suitable. 
From the foregoing description it will be appre 

ciated that in one embodiment of the invention 
there is provided an oscillating armature which 
is resilient and oscillates in an operating cham 
ber formed by the armature, the magnet frame 
andgsuitably formed casing element, the mag 
netic arrangement forming the compression 
means. The invention‘ is not limited to the use 
of alternating current since the oscillating sys 
tem could operate self-interrupting contacts so 
that direct current could be employed. The 
device of the present invention may have inlet 
and outlet valves disposed on the .armature on 

' I the casing or may operate without valves, for 
example with the jet effect as hereinbefore de 
scribed. vIf valves are used preferably these are 
disposed on the casing to avoid an increase in 
the weight of the armature. 

It willbe readily appreciated that the inven 
tion'is not restricted to the examples shown or 
to the shapes thereof and that further construc 
tional modi?cation may be made without leaving 
the scope of the invention. ' ' 

' I claim; - 
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3 
LA conveying device for ?uid media, having 

a plurality of walls forming a working chamber, 
one of said walls being‘ constituted by a power 
operated oscillatable member which converges 
into contact with an opposite‘ wall to de?ne at 
least one- edge of the chamber and which .is 
free to move‘ longitudinally relatively to said' 
wall at least at the part remote from said edge. 
at least .one. of said converging walls being ' 
curved, and means being provided whereby the 
wall formed by the oscillatable member is so 
constrained in its movement _ towards the 
opposite wall that the line of contact advances 
progressively along said walls. 

,2. A conveying device for ?uid media, com 
prising a compression chamber having a ?xed ' 
wall and opposite thereto a movable wall formed 
by a ?exible plate secured only at a part of its 
edge to, and having the otherparts of its edge 
free from said ?xed- wall and set to form an 
acute angle therewith, and an electromagnetic 
motor for ?exing said plate towards and away 
from said ?xed wall, at leastv one of said walls 
being so curved that during said ?exing the ' ' 
line of contact between the walls advances pro 
gressively along them. > 

3. A conveying device for ?uid media, com 
prising a casing forming a working chamber, 
said chamber having a ?xed wall provided with 
a resilient ?exible extension at one end, and ' 
opposite thIQtO a movable wall formed by a 
?exible plate secured ‘at one end to said exten 
sion and set to form an acute angle therewith, 
said plate forming the armature of an electro 
magnetic motor by which it is ?exed towards 
and away from said ?xed wall, and at least one 
of said walls being so curved; that during said 
?exing ,the line of contact advances progres 
sively along said walls. I - ' 

4. A conveying device for ?uid media com 
prising a casing forming a working chambe , 
said chamber having a fixed wall formed at 
least partly by the pole face of an electromagnet, 
a movable wall opposite thereto which is free 
at one end and converges at its other end into 

' contact ‘with the ?xed wall, and forms the arma 
ture of said electromagnet, and side walls be 
tween which said armature moves, said armature 
having a resilient connection with said ?xed 
wall which, when the magnet is inoperative 
maintains the free end, of the armature pro 
jecting beyond the side walls of the casing to 
form an inlet, whilst the magnet in operating 
is adapted to‘force said free end into the casing, 
closing said inlet, at least one of said walls being 
.so curved that during said inward movement 
of the armature the line of contact between it 
and the ?xed wall advances progressively. 

5. A conveying device for fluid‘media, com 
prising a casing forming a working chamber, 
said chamber having a concave ?xed wall formed 
atleast partly by the pole face of an electro 
magnet, and opposite thereto a movable wall 
formed by a resilient armature member adapted 
to be vibrated by the, magnet, said armature 
being supported on roller elements at the edges ‘ 
of said ?xed wall so as, to form with the latter 
a working chamber, opposite sides of which con 
verge into contact and so that during inward 
movement of the armature said line of contact ' > 
will advance progressively. . _ 

‘ 6. A conveying device for ?uid media having 
a plurality of walls forming a working chamber, 
one of said' walls being ,?xed and formed at 
least partly by the pole face of an electromagnet 
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a curvedarmature member rockably supported 
on'said pole face, said magnet in operation being 
adapted to rock said armature whereby the line 
of contact between it and said ?xed wall will 
move to and fro. - ' 
v'l. ~A conveying device for ?uid media, com 

prising a plurality of walls forming a working 
chamber, two of said walls opposite to one an 
other converging into contact to de?ne at least 
one edge of the chamber, at least one of said 
walls being free to move longitudinally relatively 
to the other wall at least at the part remote from 

and the wall opposite thereto being formed by ‘ acute angle with said ?xed end wall and mounted 
for movement along a greater part thereoi 
towards and away from the ?xed wall so that the 
line of contact therebetween advances progres 

5 sively, inlet and outlet for said ?uid in-said 
structure and electromagnetic means forming 
an_integral part 0! said ?xed end wall and 
arranged to attract periodically said movable end 
wall towards itself. ' 

10 11. A device for propelling ?uid, comprising 
a hollow wedge-like structure having ?xed side 
walls and a pair of relatively movable end walls 

said edge, means for producing relative move- I I 
‘ 15 from each other, inlet and outlet for said ?uid ment of said walls towards and away from. one 

another, and means whereby the line of contact 
between said walls is caused to move progres 
sively to and fro simultaneously‘ with the relative 
movement of the walls. 

8. A pump for ?uid, comprising a compression 
chamber having side walls,‘ a pair of oppositely 
disposed end walls, at least one of which is 

- curved, arranged to converge towards one an 
other, the end and side walls together giving 
the chamber a wedge like form, said end walls 
being-mounted for movement with respect to 
one another along at least their major part and 
between said side walls, means being’ provided 
to constrain said end walls to make contact along 
a line, which moves to and fro during such 
movement, inlet ‘and outlet for said ?uid and 
‘power means operatively connected to'one end 

disposed to convergent anacute angle, both of‘ 
said end walls being curved in directions away 

. 'in said ‘structure, and electromagnetic power 
means forming an integral part of one of said 
end walls for operatively in?uencing the other 
oi said end walls and for alternately moving said 

lg’o other end wall towards and away from said 
means. 

12. A device for, propelling ?uid comprising 
a hollow wedge-like structure‘having ?xed side - 
walls, a ?xed end wall. a second end wall con 

25 nected at one end to said ?xed end wall and 
curved away from said ?xed wall towards a 
free end of said second end wall, inlet and outlet 
for said ?uid in said structure; and power means 

~ operatively connected to the second end wall- for 
30 alternately. moving said free end of said second 

wall for alternately moving said wall towards _ 
and away from the other. , 

9. A device for propelling ?uid comprising 
hollow wedge-like‘ structure having ?xed side 
walls and a pair of relatively movable-end walls 
disposed touconvergeat- an acute angle, one at 
least of said end walls being curved, inlet and 

gas, the said power means comprises an electromag- ' 

vwall towards and away from‘ the said ?xed end 
’wall- so thatr the line of contact between said 
end walls advances progressively. , 

13. A device as claimed in claim 12 in which 

net forming an integral part of said ?xed wall. 
14. A device ‘for propelling ?uid comprising a 

hollow wedge-like structure having ?xed side 
’ walls,.a rigid convex end wall, a ?exible convex’ 

outlet for said ?uid in said structure, and power-40 end wall in contact at one part with said rigid 
means operatively connected to" one end wall‘ 
for alternately moving said wall towards and 
away from the other end wall so that the line of 
contact .betweensaid walls advances progre‘s- * I 

I ‘ ~45 at partsother than said one part so that the sively. . 

10. A device for propelling ?uid, comprising L 

a hollow, wedge likestructure having ?xed side ' 
walls, a ?xed end wall having a convex surface. 
a second end ‘wall disposed to converge at an 

_wall, inlet and outlet for said ?uid in said struc 
ture, and'power means operatively associated 
with said ?exible wall for periodically moving 
said wall into contact with said rigid end wall 

line of contact between said walls advances 
progressively. ‘ 

amnion LIST. 


