
Sept. 6, 1949. J. D., STAGGS 2,481,172 
MAGNETICALLY DRIVEN FLUID-HANDLING DEVICE 

Filed May 17, 1948 

ZS 
s 

É 

% 

NN 

22 Z222 
NSNNS 

2 

WWXY was s 

e Sw N Z% 2 KN Ž 
SS 

Sis I 2 Sissists 1. yy ESESSSSSSS 
N 

w 

W 
2O INVENTOR. 

far 4. JESSE D. STAGGS 
N EN at area ada-a-a-a-a-a-a-aya-SS. "S 2 BY is LPs area--- 3O 27 SS torne 

  

  

    

  

  

  

  

  

  



Patented Sept. 6, 1949 2,481,172 

UNITED STATES PATENT OFFICE 
2,481,172 

MAGNETCALLY DRIVEN FLUD. 
ANDLNG DEVICE 

Jesse D. Staggs, Burbank, Calif. 
Application May 17, 1948, Serial No. 27,535 

(Cl. 103-87) i5 Claims. 

This invention relates to fluid-handling instru 
mentalities and relates more particularly to 
magnetically driven pumps, and the like, for 
handling fluids at high, or relatively high, pres 
Sures as well as at low pressures. 
Pumps have been proposed in which the in 

peller or pumping element is driven magnetically 
by electro-magnetic or permanent magnetic 
means arranged at the exterior of the pump case 
and rotated by a power means to drive the in 
peller within the pump chamber. Similar struc 
tures have been proposed employing electro 
magnets positioned at the exterior of the case 
and energized to provide a rotating field Such 
as found in an induction motor, to drive the 
impeller or internal mechanism within the case. 
The objective sought in these proposals is the 
avoidance of a rotating shaft passing through 
the wall of the pump case to drive the impeller 
and the consequent avoidance of packing for the 
shaft, the shaft and packing being conventional 
in directly or positively driven pumps. By elim 
inating the rotating shaft and packing, the 
friction inherent in shaft packings is avoided 
and, of course, there is no fluid leakage problem. 
The above referred to magnetically driven 

pumps, and the like, usually employ a diaphragm 
closing an end of the pump case and Separating 
the external and internal magnetic elements. 
It is necessary to make this diaphragm quite thin 
in order to obtain a sufficient transmission of the 
magnetic flux or fluid to drive the impeller or 
internal pump elements. Such thin diaphragms 
are not sufficiently strong to withstand any ap 
preciable fluid pressure and as a consequence 
such pumpS are not suited for handling or de 
veloping high pressures. Thus, while attempts 
have been made to provide magnetically driven 
pumps, such activities have, to the best of my 
knowledge, been restricted to low-pressure de 
vices where the leakage problem at a shaft seal 
is not really of prime importance and the ad 
vantages gained by the magnetic drive are there 
fore minimized and do not justify the addi 
tional expense involved in fabricating and in 
stalling the magnetic drive elements. 

It is therefore an important object of this in 
vention to provide a fluid-handling mechanism 
such as a pump capable of handling or develop 
ing high, or relatively high, fluid pressures and 
incorporating a simple, efficient and dependable 
magnetic drive. The mechanism of the present 
invention includes a thin diaphragm between the 
internal and external magnetic elements and 
which closes an end or wall of the case, the 
invention being characterized by a means for 
adequately supporting this thin diaphragm 
against internal fluid pressure without inter 
fering with the magnetic field or flux flow 

of selected material assures a powerful magnetic 
drive because it permits the internal and external 
magnetic elements to be arranged in close rela 
tion while the diaphragm supporting or sustain 
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ing means dependably reinforces the diaphragm 
against bursting pressures. Thus the low pres 
sure and/or weak magnetic drive characteristics 
heretofore inherent in this type of device have 
been obviated. 
Another object of the invention is to provide 

a magnetically driven pump of the character 
above referred to wherein the shaft which sup 
ports the freely rotating pump rotor and internal 
elements of the magnetic drive serves to support 
the thin diaphragm against the internal fluid 
pressures. The shaft, which remains stationary 
during pump operation, is threaded or otherwise 
Secured to one end wall of the case and extends 
through the pump chamber to be connected with 
a reinforcing disc associated with the diaphragm 
and thus operates to transmit the bursting loads 
imposed on the diaphragm to said end Wall of 
the case. The reinforcing flange or disc may 
directly reinforce the major area of the dia 
phragm. So that the principal fluid pressure load 
is assumed by the disc and shaft. 
A further object of the invention is to provide 

a magnetically driven pump, or the like, emi 
bodying a particularly efficient or strong mag 
netic drive which imposes a minimum end thrust 
on the internal pump mechanism, The drive 
of the invention comprises annular series of 
magnets associated with the drive shaft and the 
internal pump elements and related to develop 
powerful magnetic circuits for the transmission 
of rotation and exerting a minimum axial thrust 
when the pump loads are greatest. 
A still further object is to provide a pump of 

the class referred to wherein the driven internal 
rotor element of the pump is light in weight, to 
have low friction and inertia. The construction 
includes a hollow sealed rotor mounted on the 
shaft and carrying the internal Series of magnets 
and the pump impeller, the hollow rotor in 
effect "floating' in the liquid being handled. 
Other objectives and advantages will become 

apparent from the following detailed description 
of a typical preferred form of the invention, 
throughout which description reference is made 
to the accompanying drawings, in which: 

Figure 1 is a longitudinal Sectional view of a 
pump, constructed in accordance with the in 
vention; 

Figure 2 is an enlarged transverse detailed 
sectional view taken as indicated by line 2-2 
on Figure 1; 

Figure 3 is an enlarged fragmentary perspec 
tive view illustrating the construction of the rotor 
and the relationship of the magnets; and 

through the diaphragm. The thin diaphragm 60 Figure 4 is an enlarged fragmentary trans 
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verse sectional view of the rotor and adjacent 
parts. 
In the drawings I have shown the invention 

embodied in a centrifugal type pump driven by 
an electric motor M. It is to be understood that 
this is but one typical and illustrative applica 
tion and that the invention may be incorporated 
in pumps, blowers and related fluid-handling 
devices of vane, gear, lobe and piston type con 
structions driven by practically any selected form 
of power means. 
The pump includes a case to having a volute 

chamber f and supported by an appropriate base 
2. A wall 3 of the case fo extends across One 
end of the chamber f, the opposite end of the 
chamber being closed by a diaphragm 4 to be 
subsequently described. A central external boSS 
on the wall 3 has a fluid inlet port 5 which 
may be provided with threads to facilitate the 
connection of a fluid Supply pipe (not shown) 
with the case O. A web f6 extends diametrically 
through the central inlet port 5. The case O 

... has an outlet or high-pressure port 7 extend 
ing tangentially from the pump chamber if and 
passing through an external boss 8 to which the 
high-pressure fluid line f9 is connected. The 
case 0 just described may, of course, be con 
structed of metal and where the pump is intended 
to handle acids, fruit juices, milk, etc., the case 
may be constructed of stainless corrosion-resista 
ant metal, glass, ceramic material, or a suitable plastic. 
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4. 
through the pump chamber if and has one end 
Screwed into an opening 26 in the above 
described web 6 in the fluid inlet port 5. The 
opposite end portion of the shaft 25 is screw 
threaded through an opening 27 in the rein 
forcing disc 24, passing freely through a central 
opening 28 in the diaphragm 4 in cases where 
the diaphragm and disc are separately formed 
parts. Clamp and dome nuts 29 are provided on 
the projecting end of the shaft 25 at the outer 
side of the disc 24. With this construction it will 
be seen that the shaft 25 serves to tie the dia 
phragm reinforcing disc 24 to the rigid end wall 
6 of the case acting under tension to carry the 

bursting loads imposed on the diaphragm by the 
fluid in the chamber . The shaft 25 has a 
thrust flange 30 adjacent the diaphragm 4 (see 
Figure 4), and carries a bushing 3 f which has a 
flange 32 engaging against the flange 30. 
The internal rotating assembly of the pump in 

cludes what I shall term a rotor 33 which serves 
to carry the pump impeller 34 as well as certain 
elements of the magnetic drive mechanism. 
Where practical, I prefer to make this rotor 33 
hollow, to reduce its weight and therefore lessen 
friction as well as inertia, effects. In the form 
of the invention illustrated the rotor 33 com 
prises two spaced end plates 35 and 36 held 
spaced apart by two or more ring-like spacers 37, 

30 

The diaphragm 4 mentioned above is a thin 
disc constructed of a material that is substan 
tially unaffected by magnetism or which has a 
low magnetic eddy current loss. In practice the 
diaphragm 4 may be constructed of stainless 
Steel, plastic material or glass. The diaphragm 
4, which is substantially parallel with the case 
end wall 3, lies against a gasket 20 which in turn 
engages against a flange 2 on the pump case 0. 
A clamping ring 22 is arranged against the Outer 
face of the diaphragm 4 at its periphery and 
Screws or bolts 23 pass through openings in the 
flange 2 f, gasket 20, diaphragm 4 and ring 22 
to hold these parts clamped together, to prevent 
the leakage of fiuid at the periphery of the dia 
phragm. 

In accordance with the invention and as above 
pointed out, a reinforcing flange or disc 24 is as 
Sociated with the diaphragm f4 to aid in support 
ing the same against the pressures exerted by 
the fluid in the chamber . In the preferred 
construction this disc 24 lies at the outer side of 
the diaphragm 4 although it may, if desired, be 
at the inner side. The disc 24 may be construct 
ed as a separate part, as illustrated, in which 
Case it is brazed, soldered, welded or otherwise 
rigidly Secured to and Sealed with the outer face 
of the diaphragm, while in other cases it may 
be formed as an integral part of the diaphragm. 
It is preferred to make the disc 24 of substan 
tial diameter so as to reinforce the major area 
of the diaphragm f4 and, as best shown in Fig 
ures 1 and 4, the external diameter of the disc 
may be only slightly. less than the internal di 
ameter of the ring 22, leaving a narrow annular 
channel or gap for the reception of the magnetic 
drive elements, to be later described. Thus the 
diaphragm 4 is dependably secured and sup 
ported at its periphery by the ring 22, etc. and 
throughout its major central area by the disc 24. 
The central portion of the disc 24 is raised or 
projected Somewhat axially outward. 
A shaft 25 extends centrally and axially 
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the inner Spacer Serving to Seal the inner pe 
riphery of the rotor. The outer periphery of the 
rotor 33 is closed by a rim 38 which may be in 
tegral with one of the plates 35 or 36 or formed as 
a separate part secured and sealed to the plates. 
The rotor parts may be welded, brazed, soldiered 
or otherwise secured together to form a rigid 
sealed assembly or, where the rotor is construct 
ed of glass, plastic or the like, it may be an in 
tegral hollow casting. The plates 35 and 36 and 
the inner Spacer 3 are rotatably supported by 
the bushing 3 and the pump impeller 34 is se 
cured to the face of the plate 35 to operate in 
the chamber . The rotor 33 is preferably 
formed of non-magnetic material and where the 
pump is intended to handle acids or the like, the 
rotor is formed of corrosion and acid-resistant 
material such as glass, plastic, or a ceramic. The 
hollow sealed rotor 33 may substantially displace 
itS OWn Weight in the liquid being handled to 
"float' in the liquid, thus reducing friction at the 
bushing 3 f to a minimum. The plate 36 of the 
rotor 33 is in Spaced adjacent relation to the 
diaphragm 4 but it is preferred to have only 
the peripheral portion of the plate in close prox 
imity to the diaphragm and to space the re 
mainder of the plate a sufficient distance from 
the diaphragm to reduce fluid friction or drag. 
The above-described shaft 25 for carrying the 

rotor 33 and for assuming the bursting loads im 
posed on the diaphragm f4 may be adjusted 
axially. The screw threads on the opposite end 
portions of the shaft 25 are pitched in the same 
direction and have the same lead so that the 
shaft may be turned manually to adjust it axially. 
The end of the shaft normally covered by the 
dome nut 29 is polygonal or slotted to facilitate 
its manual adjustment. 
The magnetic drive of the invention is oper 

able to transmit rotation from an external power 
shaft to the above-described rotor 33, to operate 
the impeller 34 or other internal pumping or 
fluid-handling element. In the drawings I have 
shown the motor M driving the pump and ar 
ranged to have its shaft 40 in axial alignment 
with the pump shaft 25. A disc or ring-like 
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carrier 4 is keyed or otherwise fixed to the motor 
shaft 40 to support an annular series of mag 
nets 42. The permanent magnets 42 are of the 
rod or bar type and project axially from the pe 
ripheral portion of the carrier 4 toward the di 
aphragm f4. The outer or free ends of the 
magnets 42 are flat and have only slight clear 
ance with the external surface of the diaphragm 
4. As shown in Figures 1 and 4, the magnets 
42 extend into the annular space or gap between 
the reinforcing disc 24 and the ring 22, this gap 
being left or provided to receive the magnets 
with suitable clearance. In this connection it 
will be understood that the ring 22 and disc 24 
are preferably of non-magnetic material. As the 
diaphragm 4 is dependably reinforced against 
bursting loads by the disc 2, the slight clear 
ance between the ends of the magnets 42 and the 
diaphragm is maintained even when the pump 
is handling fluid at high pressures. The carrier 
4 forms a keeper for the magnets 42, as will 
later become more apparent, and the magnets 
are equally spaced apart circumferentially of the 
carrier. 
The magnetic drive further includes an an 

nular set or Series of bar-type permanent mag 
nets 43 on the rotor 33. The magnets 43 are 
housed in the peripheral portion of the rotor 3, 
being spaced within the rim 38, and their inner 
ends are suitably fixed to a ferrous metal or 
magnetic material keeper ring 44 on the inner 
side of the end plate 35. The opposite or outer 
ends of the magnets 43 are sealed in openings 
in the raised peripheral rim of the end plate 36. 
This exposes the flat ends of the magnets where 
they are parallel with and in close proximity to 
the inner surface of the diaphragm f4. In situ 
ations where the pump or other device is intended 
to handle acids, liquid food products, etc., these 
active poles or ends of the magnets 43 are pro 
tected with caps, sheaths or plating or by a 
single disc, the same being formed of glass, plastic 
or other material resistant to the fluid to be 
handled. There is an equal number of magnets 
42 and 43. The external and internal magnets 
42 and 43 are equally or uniformly spaced cir 
cumferentially and are equidistant from the com 
mon axis of the shaft 40 and rotor 33. 
In accordance with the invention the polarity 

of the magnets is alternated; i. e., one magnet 
42 has its north pole at the diaphragm 4, the 
next magnet 42 has its south pole facing the 
diaphragm, the third magnet 42 has its north 
pole opposing the diaphragm, and so on; and, 
in a like manner, one magnet 43 has its South 
pole at the diaphragm 14, the next magnet has 
its north pole facing the diaphragm 4, the third 
magnet 43 has its south pole facing the dia 
phragm, and so on. With this alternated rela 
tion of the magnets, the north pole of every 
other magnet 43 directly opposes the south pole 
of every other magnet 43, and the south poles 
of the alternate magnets 42 directly oppose the 
north poles of alternate magnets 43, assuming the 
motor M or pump to be idle. This relationship 
is shown in the drawings where the characters 
N and S represent the north and south poles, 
respectively, of the two sets of magnets. It will 
be seen that with this arrangement there are 
strong magnetic fields or flux flow paths between 
the opposite poles of the magnets 42 and 43, the 
thin non-magnetic diaphragm 4 offering a 
minimum of resistance to the magnetic flow. 
The carrier 4 serves as a keeper to close the 
magnetic circuits between the outer ends of the 
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adjacent alternated magnets 42, and the ring 44 
serves a like function for the magnets 43 so that 
there is multiplicity of strong closed magnetic 
circuits between the opposing ends of the alter 
nated magnets 42 and 4. The magnetic cir 
cuits or fields effectively resist relative angular 
motion between the motor shaft 4 and the rotor 

thus transmitting rotation from the motor 
shaft to the rotor, as will be readily understood. 
When the pumping loads are heavy, there is 

slight relative angular movement between the 
two series of magnets 2 and 43, the magnets 3 
tending to lag behind the magnets 42. The ex 
tent of this relative movement is approximately 
one-half of the distance between adjacent mag 
nets 42 so that the related or paired magnets 
42 and 43 are axially offset. It has been found 
that with the magnets 42 and 43 in this slightly 
offset cellation the drive is capable of transmit 
ting the maximum torque and, because the like 
poles of the two sets of magnets are closer to 
gether at this time, the axial thrust exerted on 
the rotor 33 by the magnetic drive is reduced 
to a minimum. This latter feature lessens the 
frictional resistance to rotation of the rotor 3. 
It is, of course, important to limit relative an 
gular movement between the motor shaft 40 and 
the rotor 33 to prevent the like poles of the mag 
nets 42 and 43 from coming into alignment, and 
for this reason it is desirable to employ a motor 
M or other driver having a low starting speed and 
to avoid sudden surges or loads on the pump. 

It is believed that operation of the fluid 
handling mechanism will be readily understood 
from the foregoing detailed description. With 
the motor M in operation, the fields at the sets 
of magnets 42 and 43 transmit rotation from 
the motor shaft 40 to the rotor 33. The magnetic 
drive is through the imperforate diaphragm 4 
and it is unnecessary to pass a shaft into the 
pump chamber to drive the impeller. The di 
aphragm 4 being positively supported at its pe 
riphery by the ring 22 and at its major inner 
area by the disc 24, may be quite thin to assure 
a magnetic transmission of high rating and yet 
resist high bursting pressures. Thus the inven 
tion provides a high-pressure magnetically 
driven pump, or the like. The smooth surfaced 
hollow rotor 33 has a minimum of fluid drag or 
resistance while rotating in the pumped fluid 
and where the fluid handled is a liquid, the sealed 
rotor practically floats so that there is little or 
no mechanical friction at the bushing 3. These 
two features reduce the torque imposed on the 
magnetic drive and increase the over all efficiency 
of the pump. 

Having described only a typical preferred form 
of the invention, I do not wish to be limited to 
the Specific details herein set forth but reserve 
to myself features or modifications that may fall 
within the scope of the following claims. 

claim: 
1. In a device of the character described, a 

case having a fluid chamber, a shaft secured to 
the case and extending through the chamber, a 
rotor means carried by the shaft to act on the 
fluid within the chamber, a diaphragm secured 
at its periphery to the case and closing an end 
of the chamber, means secured to said shaft and 
supporting the diaphragm against bursting loads, 
a rotating driver at the exterior of the dia 
phragm, and magnetic means on the driver and 
rotor means for transmitting rotation from the 
driver to the rotor means through the dia phragm. 
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2. In a device of the character described, a 
case having a fiuld chamber, a diaphragm Se 
cured at its periphery to the case and extend 
ing across an end of the chamber, a shaft Se 
cured to the case and extending through the 
chamber, a rotor element carried by the shaft 
within the chamber to act on the fluid therein, 
a reinforcing part associated with the dia. 
phragm and connected with the shaft to sup 
port the diaphragm against bursting loads ex 
erted by the fluid, a driver at the exterior of the 
diaphragm, and magnetic means associated with 
the rotor element and driver for transmitting 
rotation from the driver to the rotor element. 

3. In a device of the character described, a 
case having a fluid chamber, a diaphragm Se 
cured at its periphery to the case and extending 
across an end of the chamber, a shaft Secured 
to the case and extending through the Chan 
ber, a rotor element carried by the shaft with 
in the chamber to act on the fluid therein, a 
reinforcing part associated with the diaphragm 
and connected with the shaft to support the di 
aphragm against bursting loads exerted by the 
fluid, said part being coextensive with the major 
inner portion of the diaphragm to reinforce the 
same and being spaced from the periphery of 
the diaphragm to leave a limited annular area 
of the diaphragm free, a driver at the exterior 
of the diaphragm, and magnetic means aSSO 
ciated with the driver and rotor element for 
transmitting rotation from the driver to the ro 
tor element through said free area of the di 
aphragm. . 

4. In a device of the character described, a 
case having a fluid chamber, a diaphragm Se 
cured at its periphery to the case and extending 
across an end of the chamber, a shaft Secured 
to the case and extending through the chamber, 
a rotor element carried by the shaft within the 
chamber to act on the fluid therein, a reinforc 
ing part associated with the diaphragm and con 
nected with the shaft to support the diaphragm 
against bursting loads exerted by the fluid, said 
part being coextensive With the major inner por 
tion of the diaphragm to reinforce the same and 
being spaced from the periphery of the di 
aphragm to leave a limited annular area of the 
diaphragm free, a driver at the exterior of the 
diaphragm, and magnetic means associated with 
the driver and rotor element for transmitting 
rotation from the driver to the rotor element 
through said free area of the diaphragm, the 
magnetic means including magnets on the driver 
and rotor element adjacent the external and in 
ternal surfaces respectively of said free area of 
the diaphragm. 

5. A device of the character described come 
prising a case having a fuid chamber, a di 
aphragm extending across an end of the cham 
ber, means securing the peripheral portion of 
the diaphragm to the case, a stationary shaft 
attached to the case and extending through the 
chamber toward the diaphragm, a reinforcing 
part coextensive with the major central area of 
the diaphragm and attached to said shaft to 
support the diaphragm against bursting pres 
Sures exerted by the fluid in said chamber, a 
rotor element carried by the shaft within the 
chamber, means on the rotor element for acting 
on the fluid within the chamber, said part be 
ing spaced from said securing means to leave a 
limited area of the diaphragm free, a driver at 
the exterior of the diaphragm, and a magnetic 
drive for transmitting rotation from the driver 
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8 . 
to the rotor element including opposing members 
at the inner and outer surfaces of said free area 
of the diaphragm. . 

6. A device of the character described comprise 
ing a case having a fluid chamber, a diaphragm 
extending across an end of the chamber, means 
securing the peripheral portion of the diaphragm 
to the case, a stationary shaft attached to the 
case and extending through the chamber toward 
the diaphragm, a reinforcing part coextensive 
with the major central area of the diaphragm and 
attached to said shaft to support the diaphragm 
against bursting pressures exerted by the fluid 
in Said chamber, a hollow Sealed rotor element 
carried by the shaft within the chamber, means 
on the rotor element for acting on the fluid 
within the chamber, said part being spaced from 
said securing means to leave a limited area of 
the diaphragm free, a driver at the exterior of 
the diaphragm, and a magnetic drive for trans 
mitting rotation from the driver to the rotor 
element including Opposing members at the inner 
and Outer surfaces of Said free area of the dia 
phragm. 

7. A device of the character described compris 
ing a case having a fluid chamber, a diaphragm 
extending across an end of the chamber, means 
securing the peripheral portion of the diaphragm 
to the case, a stationary shaft attached to the 
case and extending through the chamber toward 
the diaphragm, a reinforcing disc on the outer 
side of the diaphragm and Secured to the shaft 
to support the diaphragm against bursting pres 
Sures exerted by the fuid in the chamber, the 
periphery of the disc being spaced from said 
securing means to leave a limited annular zone 
of the diaphragm exposed, a rotor Supported on 
the shaft within the chamber, a driver at the 
exterior of the diaphragm, and a magnetic drive 
for transmitting rotation from the driver to the 
rotor including annular rows of magnetic mem 
bers on the rotor and driver opposing one another 
at the opposite sides of Said zone. 

8. A device of the character described compris 
ing a case having a fluid chamber, a diaphragm 
at an end of the chamber secured at its periphery 
to the case, a reinforcing part on the diaphragm 
Supporting the same against the bursting pres 
Sures exerted by the fluid in the chamber, a shaft 
having One end screwed into the case and its 
other end screwed into said part and extending 
through the chamber, bushing means on the 
shaft having thrust transmitting engagement 
therewith, a rotor in the chamber carried by the 
bushing means, the shaft being manually rotat 
able to axially adjust the rotor, a driver at the 
exterior of the diaphragm, and a magnetic drive 
for transmitting rotation from the driver to the 
rotor including magnets on the driver and rotor 
opposing one another at opposite sides of the 
diaphragm. - 

9. In a device of the character described, a 
ca.Sehaving a fiuid chamber, a diaphragm secured 
at its periphery to the case and extending across 
an end of the chamber, a shaft secured to the case 
and extending through the chamber, a rotor ele 
ment carried by the shaft within the chamber to 
act on the fluid therein, a reinforcing part asso 
ciated with the diaphragm and connected with 
the shaft to Support the diaphragm against burst 
ing loads exerted by the fluid, said part being 
coextensive with the major central portion of the 
diaphragm to reinforce the same and being 
Spaced from the periphery of the diaphragm to 

75 leave a limited annular area of the diaphragm 
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free, a driver at the exterior of the diaphragm, 
and magnetic means associated with the driver 
and rotor element for transmitting rotation from 
the driver to the rotor element through said free 
area of the diaphragm, said magnetic means in 
cluding an annular series of spaced magnets on 
the driver in close relation to the outer surface 
of said free area, and an annular Series of Spaced 
magnets on the rotor element in close relation 
to inner Surface of Said free area. 

10. In a device of the character described, a 
case having a fluid chamber, a diaphragm secured 
at its periphery to the case and extending across 
an end of the chamber, a shaft secured to the 
case and extending through the chamber, a rotor 
element carried by the shaft within the chamber 
to act on the fluid therein, a reinforcing part 
associated with the diaphragm and connected 
with the shaft to support the diaphragm against 
bursting loads exerted by the fluid, said part being 
coextensive with the major central portion of the 
diaphragm to reinforce the same and being 
spaced from the periphery of the diaphragm to 
leave a limited annular area of the diaphragm 
free, a driver at the exterior of the diaphragm, 
and magnetic means associated with the driver 
and rotor element for transmitting rotation from 
the driver to the rotor element through said free 
area of the diaphragm, said magnetic means in 
cluding an annular series of axially arranged bar 
magnets on the driver having poles in close 
relation to the outer surface of said free area, 
and an annular series of axially arranged bar 
magnets on the rotor element having poles in 
close relation to the inner Surface of said free area 
to oppose the poles of the first-named magnets. 

11. In a device of the character described, a 
case having a fluid chamber, a diaphragm Se 
cured at its periphery to the case and extending 
across an end of the chamber, a shaft secured to 
the case and extending through the chamber, a 
rotor element carried by the shaft within the 
chamber to act on the fluid therein, a reinforc 
ing part associated with the diaphragm and con 
nected with the shaft to support the diaphragm 
against bursting loads exerted by the fluid, said 
part being coextensive with the major inner por 
tion of the diaphragm to reinforce the same and 
being spaced from the periphery of the dia 
phragm to leave a limited annular area of the 
diaphragm free, a driver at the exterior of the 
diaphragm, and magnetic means associated with 
the driver and rotor element for transmitting 
rotation from the driver to the rotor element 
through Said free area of the diaphragm, said 
magnetic means including an annular series of 
axially arranged bar magnets on the driver hava 
ing poles in close relation to the Outer surface of 
said free area, and an annular series of axially 
arranged bar magnets on the rotor element have 
ing poles in close relation to the inner surface 
of said free area to oppose the poles of the first 
named magnets, the polarity of the magnets of 
each of said series being alternated. 

12. A device of the character described com 
prising a case having a fluid chamber, a dia 
phragm at an end of the chamber, an element 
turnably supported in the chamber, a driver at 
the exterior of the diaphragm, and a drive for 
transmitting angular movement from the driver 
to said element including an annular series of 
circumferentially spaced magnets arranged axl 
ally of the driver having magnetic pole ends 
in close facing relation to the Outer surface 
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of the diaphragm, a magnetic-material carrier 
member on the driver magnetically connecting 
the other ends of said magnets, an annular series 
of circumferentially spaced axially arranged 
magnets on Said element having magnetic pole 
ends in close facing relation to the inner surface 
of the diaphragm, and a magnetic-material 
member on said element magnetically connect 
ing the other ends of the last-mentioned mag 
netS. ' 

13. A device of the character described com 
prising a case having a fluid chamber, a dia 
phragm at an end of the chamber, an element 
turnably Supported in the chamber, a driver at 
the exterior of the diaphragm, and a drive for 
transmitting angular movement from the driver 
to Said element including an annular series of 
circumferentially Spaced axially arranged mag 
nets on the driver each having one end magnetic 
pole in close facing relation to the outer surface 
of the diaphragm, means magnetically connect 
ing the other end poles of said magnets, an an 
nular series of circumferentially spaced axially 
arranged magnets on the element each having 
one end magnetic pole in close facing relation to 
the inner surface of the diaphragm, and means 
magnetically connecting the other end poles of 
the last-mentioned magnets, the polarity of the 
magnets of each series being alternated in the 
circumferential direction. 

14. A device of the character described Con 
prising a case having a fiuid chamber, a dia 
phragm at an end of the chamber, a hollow 
sealed element supported in the chamber for 
angular movement, a driver at the exterior of the 
diaphragm, and a drive for transmitting rotation 
from the driver to said element including an an 
nular series of circumferentially spaced magnets 
on the driver having magnetic poles in close fac 
ing relation to the Outer Surface of the dia 
phragm, and an annular series of circumferen 
tially spaced magnets on Said element having 
magnetic poles in close facing relation to the in 
ner Surface of the diaphragm. 

15. In a fluid handling device the combination 
of, a case having a fluid chamber, a diaphragm 
secured at its periphery to the case and extend 
ing across an end of the chamber, a shaft carried 
by the case and extending through the chamber, 
an element in the chamber supported by the shaft 
for angular movement, a reinforcing part Con 
nected with the shaft and supporting the dia 
phragm against bursting loads exerted by the 
fluid in the chamber, a driver at the exterior of 
the diaphragm, and magnetic means associated 
with the driver and said element for transmitting 
angular movement from the driver to said ele 
ment. 
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