
2,079,050 May 4, 1937. H. H. STINNES 
MACHINE WITH SWASH RING DRIVE 

3 Sheets-Sheet l , 1936 2 Filed Jan. 

22 ? 

222222222222 
?zzzzzz,zzzzzzzzzZzZzzz NØ% 

Ó 

ØZZZZZZZZZZZ; Ø N 

    

  

  

  

  

  

  

  

  

  

  

  

    

  



2,079,050 H. H. STINNES 
MACHINE WITH SWASH RING DRIVE 

May 4, 1937. 

3. Sheets-Sheet 2 Filed Jan. 2, 1936 

( 

% ?·| % % 

  

  

  

  

  



2,079,050 May 4, 1937. H. H. STINNES 
MACHINE WITH SWASH RING DRIVE 

Filed Jan. 2, 1936 3. Sheets-Sheet 3 

SS 

SS ??? ??????? 
M SN NSSSSSSNS SS zzzzz2 2 

2% 
N 

|× a22222222222222222222222222222222??zzzzzzzzzzzzzzzzzzzzzzzz2zz ? 

NANSKNINKR * 

NSNR 

2ZZZ22 
222 
??????????? 
2 ??? 

g?? z 

  

  

  

  

  

  

  

  

  

    

  



5 

O 

5 

35 

5 5 

60 

Patented May 4, 1937 

UNITED STATES 

2,079,050 

PATENT OFFICE 
2,09,050 

MACHINE WITH SWASH RING DRIVE 
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The employment of a swash ring drive for 
translation of a rotation into an oscillatory 
movement and vice versa is advantageous be 
cause of the small space required. This inven 
tion presents an improvement in a swash ring 
drive by Simplification in structure of the indi 
vidual parts, whereby the further advantage is 
also obtained that the incorporation of such 
mechanism for other purposes of Services, for 
example for electric generators or electric mo 
tors, is improved and simplified, 
The field of employment of SWash ring drives 

is thereby enlarged and improved. For this pur 
pose, in the individual parts of the drive, the 
SWash disc which is Secured to the Shaft, and 
the ring which is mounted on the disc, are di 
vided obliquely to the shaft axis, and the piston 
is divided in the longitudinal direction. 
By division of the Swash disc, each of the 

pieces of the Swash disc can be directly united 
with the adjacent shaft stumps, whereby the 
simplicity and strength can be increased and the 
Weight reduced. 
By division of the ring the production thereof 

is improved and as forgings and pressings the 
pieces make it possible to employ good material 
and to provide holes for reducing the Weight 
thereof. By means of the holes in the SWash. 
disc and ring the furnishing thereof With Wind 
ings, bobbins, magnets and So forth is simplified 
and therefore the possibility of construction as 
an electro-magnetic machine is presented. 
The division of the piston gives a closed pis 

ton form which permits the maximum lateral 
movement for the stud guide and improved qual 
ities of strength for the piston. 
In the drawingS: 
Figure is a view in longitudinal Section of 

a machine With SWash ring drive With Six cylin 
ders of which only one is shown, taken on a 
line corresponding with line Z-Z, of Figure 2. 

Figure 2 is a View in Cross-section taken 
through the Stud centre line of the machine With 
six cylinders, the ring and SWash disc being how 

5 ever shown in projective elevation, and the guide 
in the cylinder for the piston being shown in dif 
ferent elevations and Sections. 

Figure 3 is a plan View, looking down on the 
inner surface in the plane of division, of the 
half piston with the piston ring carrier arranged 
in front. 

Figure 4 is an elevation of a portion of the 
piston turned 90 degrees relative to Figure 3. 

Figure 5 is a View in Section taken on line C-D 
of Figure 4. 

Figure 6 is a front elevation of the swivel 
block. 

Figure 7 is a plan view of the same. 
Figure 8 is a view in Section of the SWive block 

taken on line E-F of Figure 7. 

(CI. 171-252) 
Figure 9 is a view in section taken on line G-H. 
of Figure 7. 

Figure 10 is a view in longitudinal section of 
an electromagnetic machine with swash ring 
drive and with six cylinders of which only one is 
Shown, taken on a line corresponding with the 
line A-B of Figure 11. 

Figure 11 is a side view of the machine ac 
Cording to Figure 10 regarded from the collector 
brushes, showing a projective elevation of the 
magnet bobbins and the swash ring and showing 
an elevation of the six cylinders and a section 
taken at one cylinder through one stud guide 
With lateral movement. 

Referring to the drawings, in the construc 
tion according to Figures 1 and 2, the hollow 
shaft has at one end a male screw-thread 2 and 
at the other end a flange 3. The hollow shaft 
Stumps 4 and 5 are mounted on the hollow shaft 
together with Swash plate halves 6 and which 

belong to and are integral with them and, to 
gether With their shaft stumps are clamped 
tightly together by means of a nut 8. The said 
halves 6 and 7 are so connected together by 
Shear tubes 9 that a rotary displacement of 
the two SWash ring halves relative to each other, 
which Would bring the bearing surfaces for the 
ring Out Of parallel position is prevented. A 
Solid Shaft can project into the hollow shaft 
and be journalled in bearings, or the hollow 
Shaft Stumps 4 and 5 can be journalled in bear 
ings, and the external connection of the hollow 
shaft can also be made in any desired manner, 
either directly or through a shaft lying therein 
and So forth. 

In a recess O of the Swash disc halves 6 and 
there is the Swash ring composed of two parts 
and 2 and mounted on balls 3, the two 

parts being held together by Screw bolts 4. The 
division extends through the surface of the ring 
So that there are two complete half rings with 
recesses 5. The studs 6 are accommodated 
by radial recesses and are held by flanges at 
the outer and inner Surfaces of the ring. 
The Studs f6 engage the hole of the SWive 

blocks 8 form of which can be ascertained 
from Figures 6 to 9. The Swivel blocks 8 have 
the broad section if no lateral movement of the 
studs 6 is necessary, according to the Figures 
5, 7 and 8. If a lateral movement of the Studs 
f6 is wanted the hole 7 is made of a larger 
bore so as to leave a clearance between stud 6 
and the wall of the Swivel block 8 Sufficient to 
obtain the desired noVement; SWiWe blocks sit 
in swivel block bushes 9 by means of which the 
halves 2 and 2 of the connecting rod extension 
provided with female screw-threads, are screwed 
together at right angles to the plane of division. 
The piston halves, besides with the aid of the 
bushes can be held together by casting in of 
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2 2,079,050 
metal, pressing in, shrinking on, or by bayonet 
connection or in any other Way. Each piston 
half is provided With a screw-thread 22 on to 
which is screwed the front piece 23. When as 
Sembling, the Swivel block 8 is first pushed into 
the bush 9, after the piston halves 23 and 2 
have been screwed together, the front piece 23 is 
screWed on and the SWivel block f8 then sits in 
a completely closed piston Structure. 
The Studs or bolts 6 are guided linearly at 

two optionally chosen but diametrically opposed 
places of the ring periphery. Figure 2 shows 
these two places at the uppermost cylinder (I) 
and undermost cylinder IV. All intermediately 
lying studs must be guided with lateral clear 
ance in order to be able to carry Out the 
lemniscatic cross-movements of the Stud and 
SWivel blocks, which can be seen in the Sectional 
view of the cylinder WI. The cylinder II shown 
in Section discloses only the Stud Without piston 
and swivel block. In the part sectional view of 
the cylinder III the cylinder and swash ring are 
seen after renoval of the segiment of the SWash 
Shaft. Cylinder IV shows a real view of the pis 
ton and the cut cylinder, and at cylinder W the 
stud, swivel block and piston have been omitted. 

In the construction according to Figures 10 
and 11, the two swash disc halves S are held 
together by a central draw al'matule. foth 
shaft stumps d are formed as SWash disc halves 
S Which have cavities for the accommodation Cf 
the electromagnets M', and the Winding W. 
This is connected in known Inanner to the COin 
mutator K. Only one place of connection is 
shown in the drawings. The shaft stump a lies 
at one side in a bearing I, and at the Other 
side in a bearing L2 and the bearings are seated 
in the bed F. 
The SWash ring lies over the SWash disc 

Shaft S and performs the function of the Stator 
of an electric machine. Magnets M2 With wind 
ings W2 are mounted in the inner periphery of 
the ring in recesses provided in the inner side of 
the same. ihey act as field magnets to produce 
the electro-magnetic field of force in which the 
hereinbefore described SWash disc armature S 
rotates When current is supplied to it and the 
field magnets M2 of the Swash ring. 
The swash ring T is mounted on the SWash. 

disc S. by lineans of balls. The swash ling T 
carries at its oute periphery the Studs Z. On 
which the Swivel blocks P are seated. These are 
Swiveled in the pistons St. The pistons move to 
and fro in the cylinders C when the Swash disc 
S is rotated and it, thereby sets the SWasil ring 
T in a to-and-fro SWinging motion. 
One or two opposed studs Z are rigidly guided 

by the Swivel blocks P in the sockets of the 
pistons St and thereby in the cylinders C. The 
Swivel blocks F connected to the other studs have 
iatelal clearance to permit the lemniscattic cuivii 
form movement, to take place. 

Front hieces can be provided on the pistons 
St to Suit each particuliar case, according to what 
Work the pistons shall do, whether pumping, 
pressing, stamping, Sucking or bricketing or any 
other work, and be foilined according to the par 
ticular l’equireiment. AS SIG Wn in Figulie 20 the 
pistOnS can be pi'ovided with projections at both 
Sides in Order to Cperate as a double-acting power 
machine, pump, or other double-acting machine. 

If for example the cylinders C are those of a 
power machine, the pressure acts through the 
piston S St, Swivel blocks P and studs Z on the 
SWash ring T. This is set by the pressure in a 

to-and-fro Swinging Swash motion and thereby 
rotation of the SWash disc armature S mounted 
in it. 
By known and suitable connection in Series or 

shunt and with self or external excitation, elec 
tric einergy can theireby be generated in the 
Winding W of the Swash disc arnature S on their 
passage through the electro-magnetic field of 
force of the magnetS M; Of the SWash ring, and 
thus energy can be drawn upon at the commu 
tator K. 

t is thus possible in one and the Same inachine 
to convert reciprocatory notions through rotary 
notions into electic energy, Or electric energy 
through rotary motions into recipi'Ocatory no 
ti OinS. 

Having now declared and aSCertained the na 
ture cf my said invention declare that what I 
Claim is: 

1. A machine including a rotary shaft carry 
ing a rigidly mounted inclined body, a non 
rotatable ring supported around the periphery 
of Said body, to lie in a plane inclined to the 
shaft, reciprocally mounted members, studs car 
lied by said ring to engage Said members, Where 
by rotation of said shaft Will impart reciproca 
tion to Said membe:S and vice versa, Said in 
clined body being split in a plane at right angles 
to said shaft and Said ring and its Studs being 
split symmetrically in a plane which includes 
the axes of all Said Studs, and means to Secure 
the parts of Said body together, and means to 
Secure the parts of Said ring together. 

2. A machine including a rotary shaft carry 
ing a rigidly mounted inclined body, a non- : 
rotatable ring Supported around the periphery 
of said body, to lie in a plane inclined to the 
shaft, reciprocaily mounted members, studs car 
ried by said ring to engage Said members, where 
by rotation of said Shaft will impart reciproca 
tion to said meinbers and vice versa, Said inclined 
body being split in a plane at right angles to 
said shaft and said ring and its studs being split 
Syunmetically in a plane which includes the axes 
of all Said studs, means to Secure the parts of 
said body together, means to Secure the parts of 
Said ring together, Said body and Said ring hav 
ing oppositely disposed recesses, and cooperative 
means in Said receSSes for influencing the rela 
tion of the ring to the body. 

3. A machine including a rotary shaft carry 
ing a rigidly mounted inclined body, a non 
rotatable ring Supported around the periphery of 
Said body, to lie in a plane inclined to the shaft, 
reciprocally mounted members, studs carried by 
Said ring to engage Said members, whereby ro 
tation of said shaft will impart reciprocation to 
Said members and Vice versa, said inclined body 
being Split in a plane at light angies to said shaft 
and said ring and its studs being split symmetri 
cally in a plane which includes the axes of all 
said studs, means to secure the parts of said body 
together, means to secure the parts of said ring 
together, Said body and Said ring having oppo 
Sitely disposed receSSes, and cooperative means 
in Said receSSes for influencing the relation of 
the ring to the body, said influencing means 
CClip'i Sing electrO-imagnetS. 

4. A. In achine Comprising a rotating body 
fOiled in al WeS, Stub Safts fined with the 
3.lves of S2.id body, means to Secure said halves 

of the body togetCr, Said body having a pe 
1igheral Surface which is inclined to the axis of 
the body and its stub Slhafts, a non-rotatable 
Swash ring Inounted on said peripheral surface, 
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2,079,050 
said body being rotatably located in Said ring, 
at least One stud-like member radiating from 
the periphery of said ring, and a reciprocally 
mounted piston into which said Stud-like men 
ber projects. 

5. A machine comprising a rotating body 
formed in halves, stub shafts formed With the 
halves of said body, means to Secure said halves 
of the body together, Said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable SWash 
ring mounted on said peripheral Surface, Said 
body being rotatably located in Said ring, at least 
One stud-like member radiating from the periph 
ery of Said ring, a reciprocally mounted piston 
into which said stud-like member projects, said 
ring being split in a plane Which includes the 
axes of all stud-like members, and means to Se 
cure the parts of said ring together. 

6. A machine comprising a rotating body 
formed in halves, stub shafts formed with the 
halves of said body, means to Secure Said halves 
of the body together, said body having a periph 
eral surface which is inclined to the axis of the 
body and its stud shafts, a non-rotatable Swash 
ring mounted on said peripheral Surface, Said 
body being rotatably located in Said ring, at least 
one stud-like member radiating from the periph 
ery of said ring, a reciprocally mounted piston 
into which said stud-like member projects, Said 
ring being split in a plane which includes the 
axes of the stud-like member, means to Secure 
the parts of said ring together, Said ring having 
recesses between the halves thereof in which the 
stud-like member is held, the stud-like member 
having a flange to restrain movement thereof 
along its longitudinal axes. 

7. A machine comprising a rotating body 
formed in halves, stub shafts formed With the 
halves of said body, means to Secure Said halves 
of the body together, said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable swash 
ring mounted on said peripheral Surface, Said 
body being rotatably located in said ring, at least 
one stud-like member radiating from the periph 
ery of said ring, a reciprocally mounted piston 
into which said stud-like member projects, said 
piston being longitudinally divided, a SWivel 
block held between the divided parts of Said 
piston in which block said stud-like member has 
bearing, and means to hold the parts of Said 
piston together. 

8. A machine comprising a rotating body 
5 formed in halves, stub shafts formed with the 
halves of said body, means to secure Said halves 
of the body together, said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable swash 
ring mounted on Said peripheral Surface, said 
body being rotatably located in said ring, at 
least one stud-like member radiating from the 
periphery of said ring, a reciplocally mounted 
piston into which said stud-like member pro 
jects, said piston being longitudinally divided, 
a swivel block held between the divided parts of 
said piston in which block said stud-like mem 
ber has bearing, means to hold the parts of said 
piston together, said last named means including 
a front piece having provisions to receive simi 
lar portions of the piston halves. 

9. A machine comprising a rotating body 

3 
formed in halves, stub shafts formed with the 
halves of said body, means to secure said halves 
Of the body together, Said body having a pe 
ripheral surface which is inclined to the axis of 
the body and its stub shafts, a non-rotatable 
SWash ring mounted on said peripheral Surface, 
Said body being rotatably located in Said ring, at 
least one stud-like member radiating from the 
periphery of said ring, a reciprocally mounted 
piston into which said stud-like member projects, 
said piston being longitudinally divided, a Swivel 
block held between the divided parts of said 
piston in which block said stud-like member has 
bearing, means to hold the parts of said piston 
together, and said last named means including a 
threaded SWivel block bush onto the ends of 
Which the halves of Said piston are Screwed. 

10. A machine comprising a rotating body 
formed in halves, stub shafts formed with the 
halves of said body, means to secure Said halves 
of the body together, said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable swash 
ring mounted on said peripheral Surface, said 
body being rotatably located in said ring, at least 
One Stud-like member radiating from the periph 
ery of said ring, a reciprocally mounted piston 
into which said stud-like member projects, said 
piston being longitudinally divided, a SWivel block 
held between the divided parts of said piston 
in Which block said Stud-like nember has bear 
ing, meains to hold the parts of said piston to 
gether, said last named means including a 
threaded swivel block bush onto the ends of 
which the halves of said piston are screwed, the : 
piston halves having projections, and a front 
piece constructed to fit over said projections and 
secure the piston halves together. 

ll. A machine comprising a rotating body 
formed in halves, stub shafts formed with the 
halves of Said body, means to secure said halves 
of the body together, said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable swash 
ring mounted on Said peripheral Surface, said 
body being rotatably located in said ring, at 
least one stud-like member radiating from the 
periphery of said ring, a reciprocally mounted 
piston into which Said stud-like member pro 
jects, Said piston being longitudinally divided, a 
SWivel block held between the divided parts of 
Said piston in Which block said stud-like member 
has bearing, means to hold the parts of said 
pistol together and including a swive block 
bush, and said swivel block bush lying crosswise 
to the plane of division of the piston. 

12. A machine comprising a rotating body 
formed in halves, stub shafts formed with the 
halves of said body, means to secure said halves 
of the body together, said body having a periph 
eral Surface which is inclined to the axis of the 
body and its stub shafts, a non-rotatable swash 
ring mounted on said peripheral surface, said 
body being rotatably located in said ring, at least 
one stud-like member radiating from the periph 
ery Of Said ring, and a reciprocally mounted 
piston into which said stud-like member pro 
jects, said means to Secure the halves of the 
body together comprising a hollow tensioning 
member Within the stub shafts having means for 
drawing the halves of the body together. 
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