
Oct. 9, 1934. G. H. scHIEFERSTEIN 1,975,978 
MEANS FOR TRANSMITTING ENERGY IN OsCILLATORY FORM 

w 

Filed March 16, 1932 2. Sheets-Sheet 

SNS Syr SSSNSNNS 
m 

SS SS S&S 

SSN s SS NS NS Sy V 

3. ; : E. 
2 %29, Y SS2C S2 2ZZ 22 2 ZSSNéSS any% 
1. Y 

    

  

  

  

  

    

  

    

  

  



Oct. 9, 1934, G. H. scHIEFERSTEIN 1,975,978 
MEANS FOR TRANSMITTING ENERGY IN OsCILLATORY FORM 

Filed March 16, 1932 2. Sheets-Sheet 2 

zy 
  

  

  

  

  



Patented Oct. 9, 1934 

UNITED STATES 

1975,978 

PAENT OFFICE 
1975,978 

MEANS FOR TRANSIVETTING ENERGY RN 
OSCESAEORY FORY: 

Georg Heinrich Schieferstein, Berlin, Germany 
Application March 16, 1932, Seria. No. 599,326 

in Germany (October 31, 1924 
10 Claims. (C. 60-62.5) 

(3 

35 

ihis invention relates to means for trainSmit 
ting energy in oscillatory form. 

It is known that nechanical phenomena can be 
dealt With in exactly the same manner as elec 
trical, by a SSuining, inter alia, that a self-induc 
tance T, is replaced by a mass m, and a capacity 
C by the elasticity 

C 

(C. representing the mechanical field resistance, 
equal to the spring force per centinetre). 

in many instances, however, this comparison 
also enables one to ascertain the specific char'- 
acteristic features of different arrangerents that 
are difficult to differentiate. Thus, for example, 
devices are enployed in the mechanical arts, in 
Which inert Inasses are reciprocated between 
elastic means, but cannot be classed with loose 
coupled, freely oscillating mechanisms, from 
which-aS can be ascertained by comparison 
they differ just as much as the technical low 
frequency alternating current does from high. 
frequency oscillation. It may even be asserted 
that the difference between the two kinds of 
novelinent is more clearly defined in mechanics 
than in the case of electricity. In electrotech 
nics, the Whole-or pratically the whole--of the 
armount of enei'gy. Of the low-frequency alternat 
ring current generated, for example, by a dynamo, 
is unifornly re3iprocated-irrespective of the cir 
Cuit arrangement employed-in a positive man 
iner, with the tempo of the periodicity, whereas 
the energy generated in any high-frequency gen 
erator is first passed to an accumulative unit, 
(OScillatory circuit) in which a multiple of the 
energy produced per period oscillates, and froin 
which only a fraction may be withdrawn per 
period. That is to say, in the case of the damped, 
low-frequency (or positive) type of movement, 
the entire annount of energy is generated and 
Consulined at each period, whereas in the con 
paratively slightly damped (or high-frequency) 
typ3 of novement, a collector is charged froin 
the Source of energy, in the first place, in which 
Collecto: a faultiple of the energy generated and 
coil 3ulnied per period oscillations, and to which 

as ::2uch energy is supplied as is con 
aid USSful dariping par period. 
rotechinics and in mechanics, the 

a Self-contained init, and the 
O and fro therein is only in loose 

CQilinection, both with the source of energy and 
That is to fhe point, or points of consumption. 

Say, both the Source of energy and the point of 

consuliption are loose-coupled with said collec 
tor, whereas in the low frequency, (Or positive) 
type of nove: thent, the Source of energy is, in all 
cases, close-copied (i. e. to the extent of 100% 
or nearly so) With the other part of the device. 

CSciliation phenomena, can therefore only be 
tei'ined loose-coupled when, in the entire ar 
rangenheit, an oscillatory unit is employed as a 
collector of energy, to which energy, in Oscilla 
tory form, is supplied, or withdrawn from, by 65 
isleans of loose coupling. 
The present invention, which is based on the 

discCVery that oscillatory units can also be em 
pioyed, in mechanics, in cases where gaseous or 
elastic liquid media, are used-aS open systems, 70 
for practical reasons, whereas, on the other 
hand, collplings can also, in this case, be designed 
aS circuits, in complete analogy with electro 
technics-Specifies the technical means for solv 
ing the aforesaid problem. 

Further features and advantages of the inven 
tion Will be apparent from the following descrip 
tion and illustrations as shown in the drawings, 
in Which 

Fig. is a. Side elevational view partially in sec- 80 
tion of an energy transinitting system containing 
an energy transmitting cylinder, an energy ac 
Cumulating cylindel', and a Working cylinder con 
nected to a single closed circuit; 

Fig. 2 is a side elevation in section of an accu- 8 
mulating cylinder in which a pair of pistons move 
in opposite directions to produce an equalizing 
action of the masses; 

Fig. 3 is a side elevational view, partially in sec 
tion, of a means for varying the length of the 90 
cylinder space; 

Fig. 4 is a section of a side elevational view, 
showing a second modification of a means for 
varying the length of the cylinder; 

Fig. 5 is a side elevational schematic view 95 
showing the use of an energy transmitting device 
for driving a frame saw; 

Fig. 6 is a side elevational Schematic view illus 
trating how an energy transmitting unit accord 
ing to the invention may be used for driving a 
nowing machine blade; - 

Fig. 7 is a Section of a side elevational view 
showing the drive of an impact device; 

*Fig. 8 is a section of a side elevational view 
showing the drive of an impact device having 
double pistons; 

Fig. 9 is a diagrammatic side elevational view 
showing the arrangerinent for driving a shaft by 
use of a, plurality of Working cylinders With the 
aid of starting cylinders; w 
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2 
Fig. 10 is a diagrammatic view showing an ar 

rangement for driving a common drive shaft by 
use of a mechanical alternating current; and 

Figs, 11 to 15 are diagrammatic views of modi 
fications of the arrangement according to Fig. 10. 
The open oscillatory unit in mechanics corre 

sponds, therefore, to the electrotechnical closed 
circuit (OScillatory circuit). On the other hand, 
the coupling device, both in the open and closed 
circuit form, is adapted for practical application 
in mechanics. 

Fig. 1 represents a typical embodiment of Such 
a complete device which consists: 

1. Of a generator of mechanical OScillations, 
formed substantially by a source of energy, such 
as an electronotor m and crank mechanism g, h, 

2. Of an elastic coupling, consisting Of the pis 
ton ko and the two media, k and k, enclosed in the 
(coupling) cylinder ck; 

3. Of the oscillatory unit, consisting of a mass 
a, and the elastic media, b and b1, also enclosed 
in a (collecting) cylinder cs; and finally, 

4. Of the energy absorbing (working-) mech 
anism. This latter may perform hammering or 

or any other kind of work that is in reciprocatory 
form. It consists Substantially of the mass a 
and the two elastic cushionSb' and b'i, which are 
enclosed in the (working) cylinder cd. 

In order to set in motion the oscillatory unit 
composed of the mass a and the two gas or air 
Cushions b, b, the piston ko-the diameter and 
Stroke of which must be in accordance with the 
damping conditions-is reciprocated by the crank 
mechanism g, h. In this manner the air on 
either Side of the piston ko and also of the massa, 
is alternately compressed and expanded (positive 
and negative pressure) and consequently a re 
ciprocating movement is imparted to the mass a, 
which, as a freely oscillating system, swings with 
a wider amplitude at each fresh impulse of en 
ergy. This Oscillatory unit, therefore, serves, in 
the aggregation, as an alternating-current com 

A characteristic differentiating feature 

consistS in their capacity for absorbing energy. 
In all cases the coupling device can Only trans 
mit, at each oscillation, a fraction of the energy 
Which is transformed from the kinetic into the 
potential form, and vice versa, twice during each 
period, in the oscillatory unit. The alternating 
pressure which is thus generated, with the tempo 
of the natural frequency of the oscillatory unit, 
naturally occurs also in the conduits L, and Ll, 
and is transmitted, through the air cushions b', 
b', to the mass a', which, in turn, is enabled to 
perform useful work of some kind or other, dur 
ing its reciprocation. 
Turning now to the arrangement of the conduit 

(Lio) which establishes communication between 
the air cushion k in the coupling cylinder and, 
in the first instance, the air cushion b1 in the 
collecting cylinder (oscillatory system), and fur 
ther between the air cushions b and b’ (L.) or 

It will be seen that this is not a 
'mechanical oscillatory circuit'-though it is un 
doubtedly a closed, energy-transmitting circuit 
but a "coupling circuit', that is to say not a cir 
cuit in which the entire energy oscillates in a 
closed form, but a circuit which, during each 
period, is able to supply to, or withdraw from, 
the oscillatory System, only a portion of its store 
of energy, whereas, in itself, the oscillatory sys 
tem represents a non-closed device composed of 
maSS and elasticity. 

1,975,978 
As already mentioned, the Oscillatory unit itself 

'serves the purpose of Storing up in the System 
a greater amount of energy than is Supplied to, 
or withdrawn from, it. This greater amount of 
energy oscillating in the System can manifest it 
self in the form of an increased pressure in the 
elastic medium, or as an increase in the velocity 
of the moved masses, or in both forms. Even a 
diminution of One of the tWO Values can be ob 
tained, according to the dimensioning of the 
oscillatory unit, but, of course, at the expense of 
a corresponding further increase of the Second 
value. Consequently, the total energy of the OS 
cillatory unit is always substantially greater than 
that supplied by the coupling member. 
A certain advantage is obtained by introducing, 

into the interior of the System, directional means, 
such as two springs f and fi (Fig. 1), which pre 
vent the mass a from beginning to move, while 
operating under the action of unilaterally intro 
duced small quantities of air. Of course, the 
elasticity of these springs is additive to the elas 
ticity of the air cushions, so that the resultant 
elasticity determines the specific frequency of 
the whole system. Nevertheless, the degree of 
elasticity of the directing means need only be SO 
arranged that the piston a is retained in the mid 
Way position. 

In order that these elastic means f and fi may 
not unduly increase the clearances, the cylinder 
heads can be designed as ShOWin in Fig. 1, or aS 
in Fig. 2, in which latter case the maSSes a and a 
are correspondingly recessed. The directing 
means may also be mounted Outside the cylinder 
as shown in Fig. 5. 

Suction valves y and are provided for the 
replacement of the coupling medium (compres 
sion air, gas or liquid) lost through leakages in 
the stuffing boxes and the like. 
Wherever, for reasons connected with the Work 

ing operations, it is desired for the reciprocating 
piston a to encounter a cushion of air, the intake 
or outlet conduits L or L' can be arranged SO 
near the centre as to be closed by the piston, 
at an earlier or later period, before reaching the 
end of its stroke. In the coupling cylinder Cs, 
which has to supply the energy, this is usually 
unnecessary, though on the other hand, it might 
often be of advantage in the working cylinder Cd, 
which may be regarded as a coupling cylinder for 
the purpose of the withdrawal of energy. Howe 
ever, in certain circumstances, it may be desirable, 
even in One and the same arrangement, to allow 
the one side of the piston to encounter an air 
cushion, whereas useful work, such as beating 
action, is to be performed at the other side as 
will be later referred to in connection with the 
device in Fig. 7. 

For the purpose of modifying the degree of 
coupling, or of the amount of energy to be ac 
cumulated in the oscillatory unit, a plurality of 
intake and outlet passages Pi, Po may be provided 
at different distances from the centre and adapt 
ed to be closed by cocks Wii, Wo. 

Fig. 2 represents an oscillatory unit in which 
an equilibrium of forces is obtained by the en 
ployment of two masses a and a1, oscillating with 
a phase displacement of 180. With this object, 
the coupling conduits L and Ll are branched, aS 
shown, to lead into the spaces of the collecting 
cylinder. Suction valves v, vo and ) are provided 
for replacement of the yieidable energy trans 
mitting medium lost through leakages in the 
stuffing boxes and the like. This arrangement. 
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prevents the transmission of vibrations to the 
environment. 
In order to modify the natural frequency of 

the oscillatory unit, or the compression in the 
Working cylinders, the cylinder heads may be 
made adjustable. Fig. 3 shows this adjustment 
effected by means of flanges and boltS. In Fig. 
4, the cylinder head is screwed on to the cylin 
der, and thus rendered adjustable. 

Fig. 5 shows the above described ai'rangement 
adapted, for example, for driving a frane SaW. 
R is the frame of a frame saw, which is con 
nected directly with the piston d of the oscilla 
tory unit by means of the piston rod al. Cs is 
the collecting cylinder and ck the coupling cyl 
inder in which the coupling piston ico is actuated 
from the crank mechanism g, h. The direc 
tional means for the oscillatory unit consist of 
gravity in the downward direction and a Spring 
f in the upward direction. 

Fig. 6 shows another typical application, for 
driving the knife of a mowing machine. The 
finger bar F is attached to the frame of the now 
ing machine, whilst the knife M is connected 
with the piston rod u of the oscillatory unit. 
Since, in mowing-machine knives, the Stroke is 
shorter but the periodicity is higher than in the 
case of a frame saw, the cylinder cs of the Oscil 
latory unit is preferably shorter, but of greater 
diameter, for operating a mowing machine. The 
rank mechanism g, h is actuated from one of 

the wheels supporting the machine, through 
transmission gear not shown in the figure. 
A few other typical embodiments will now be 

described, in which the energy is drawn from a 
special working cylinder cd (Fig. 1), connected 
in the coupling circuit, and not from the ac 
tuated mass of the oscillatory System. 
In Fig. 7 for example, the working cylinder Ca 

is designed so that the whole arrangement can 
serve as a percussion tool. The paSSage il, 
which may be fitted with a supply cock or valve, 
is displaced so far towards the middle of the 
cylinder that the striker a ', reciprocated by alter 
nating pressure, closes the passage before reach 
ing the end of its stroke, and encounters an air 
cushion, whereas the passage I admits the air 
to the under side of the striker right at the end 
of the stroke, or also through the tool holder 72 
which receives the chisel or bit. Percussion tools 
of this type, however, have a relatively powerful 
recoil, whether actuated by alternating air pres 
sure or in the unifow principle, so that the user 
often suffers injury through the continuous Wi 
bration. 
A device, constructed on the same principle, 

but in which the inertia action is completely 
balanced, is shown in Fig. 8. In this tool, two 
concentric cylinders ca' and ca', are provided. 
The inner cylinder ca' houses a movable striker 

60 

65 

5 

a', whilst an annular striker at', of the Sarine 
piston area, is movably mounted in the outer 
cylinder ca''. The mass of both strikers is iden 
tical, and the air Supply is arranged in Such a 
manner that, when tine one striker is Subjected 
to pressure from the right hand side, the other 
is subjected to a pressure from the left, So that 
they nove in opposite directions, with a phase 
displacement of 180°. In this case also, the 
strikers close the inlet paSSages and encounter 
an air cushion, before they reach the handle end 
of the tool, whereas, in the other direction, they 
strike against the percuSSion or Stailping tool, 
or on the internediate nenber n carrying Said 
tool. This effect can, of course, also be obtained 
by using strikers of different mass and corre 

3. 
SpOndingly different stroke. For constructional 
leaSOS, it may be sufficient for the masses to 
be not quite completely balanced, for example 
when it is desired that one of said masses is to 
give a gi'eater impact than the other, but this 
does not affect the invention itself. As in the 
aforesaid instance, the air may be admitted 
through the said intermediate member, on the 
one side, and through the tool itself on the other. 
in this case also, one or more of the air inlet 
&SSages may be adapted to be closed-or opened, 

in Starting-by means of valves or cocks. 
Wasen the device is employed as a percussion 

Q) stamping tool, the working energy is trans 
initted by the reciprocating maSS a. of the OScil 
lating collinn of air, as shown. It is, however, 
also conceivable that this reciprocating move 
inent can be transmitted to the outside by a pis 
ton red al-Fig. 1-of the oscillatory unit in the 
cylinder cs, or by a piston rod u' of the Working 
cylinder cd. In the former case, the working 
cylinder hay, of course, be entirely dispensed 
With, and the conduit Til may be connected With 
I, directly in rear of the oscillatory unit. The 
piston rod u in turn, may then be employed to 
actuate a fraine saw, jig screen, mowing machine 
knife or a ratchet mechanisin, etc. 

Moreover, it is possible to supply, from a single 
oscillatory system a, b, b' of sufficient dimensions, 
a plurality of working cylinders intended to 
transmit portions of the energy. 
On the other hand, it is possible to allow the 

piston G' to act on the crank of a drilling tool, 
or Similar machine, through the agency of the 
piston rod at' and connecting rod h’. In this 
iyanner, an alternating flow pneumatic motor is 
obtained, which, of course, may be of single- or 
multi-cylinder design. 

Fig. 9 shows an alternating-flow motor with 
two double-acting working cylinders ca and ca', 
acting on a common crank Shaft g with cranks 
Set at 30 and adapted to be fitted with a fly 
Wheel S. 
The two conduits I, and L', which, on the 

provided Cocks R and R' being opened, are trav 
ersed by an alternating current of air (me 
chanical aiternating cuirrent), are connected to 
the working cylinders, as shown. Inasmuch as 
Such a notor behaves like an alternating-Current 
notor-that is, does not start unassisted-it is 
provided--after the nanner of the auxiliary 
neans adapted for alternating current motors 
With the two single-acting auxiliary cylinders 
ch and ch', disposed at right angles to the work 
ing cylinders. They nay, however, be replaced 
by one, double-acting auxiliary cylinder, Suitably 
connected with the two conduits. The auxiliary 
cylinders are preferably of Simaller dimensionS 
than tine main cylinders. When the motor has 
attained its normal working Speed, the auxiliary 
cylinders are put out of action by closing the 
cocks, and the notor continues to run in Syn 
chrony, though it may fall out of step, like a 
monophase synchronous motor, in the event of 
a considerable overload. 
In a similar manner and by suitable arrange 

ment, mechanical polyphase current can be pro 
du:3ed, and corresponditing nechanical polyphase 
motors actuated. Fig. i0 is a diagrammatic rep 
resentation of the requisite arrangement for a 
triple-cylinder generator of mechanical poly 
phase current, and serving, at the same time as 
an exalimple of a merely single-acting arrange 
reit of the Sbject, of the inventioz). In this case, 
the coupling cylinders Ck, Ck' and Ck' are built 
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4 
into the collecting cylinders cs, cs' and cs', the 
pistons of which are designed as annular masses, 
and the three resulting cylinder units are offset 
at 120° about a common Crank g. The coupling 
cylinders communicate With the collecting cyl 
indel's through paSSages Lio, Lio' and Lo'. 
As a matter of principle, the collecting cyl 

inder nay, of course, also be separated from the 
coupling cylinders, as shown in Fig. 1, in which 
case the connections can be arranged, for ex 
ample, in the following manner:- 
When coupling cylinders, open at One end, are 

employed, they may, With advantage, be dis 
pOSed in Star COInnection (Fig. 1), and the col 
lecting cylinders be arranged parallel to the 
coupling cylinderS. 
In Fig. 12, coupling cylinderS, Open at One end 

in Star connection, are again employed, the col 
lecting cylinders on the other hand, being dis 
posed in the conduits themselves. Consequently, 
both types of cylinders are connected in Series. 
In Fig. 13, double-acting coupling cylinders, in 

triangular connection, are employed, the collect 
ing cylinders being disposed in the connecting 
conduits, that is, in series connection with the 
first-named cylinders. 

Sig. 14 shows the same method of connection 
of the coupling cylinders, but with the collecting 
cylindel's disposed in the conduits, after the man 
ner of Fig. 12. 

Finally, Fig. 15 shows both the coupling and 
collecting cylinders in triangular connection, 
parallel to one another. 
The entire omission of control devices is in 

herent in the principle of the alternating move 
ment. That is to say, whereas mechanisms that 
are operated by pneumatic pressure on the (“di 
rect-current') uniflow principle must be provided 
With control devices, a simple tube, containing a 
close-fitting mass in the form of a piston will 
suffice-in the region of mechanics-to actuate a 
piston by the aid of an alternating flow, being 
reciprocated by Said flow, even Without any con 
trolling device or the like. 

Consequently, all the mechanisms are quite 
simple, and also light and inexpensive, since the 
control parts in the Working member are not 
moved. With it, and, of course, must not be taken 
into consideration with it. 

Mioreover, in the case of large outputs, such as 
a large number of tools working simultaneously, 
the alternating-current system does not require 
the large accumulators needed for the uniflow 
System, and, in addition, the readiness with which 
the tools become frozen up by a gaseous material 
expanding in a single direction, is eliminated be 
Cause, in all cases, an expansion period is foll 
lowed by a compression period of equal energy. 

I clairn: 
1. In an apparatus for the transmission of en 

ergy, the combination of a plurality of units each 
comprising a cylinder and a piston movably ar 
ranged in the cylinder, a closed circuit contain 
ing elastic fluid columns, all cylinders being con 
nected to Said closed circuit in such a manner 
that upon pulsating motion of the said elastic 
fluid columns the said pistons are put in recipro 
Cating motion and vice versa, means for putting 
One of the pistons in reciprocatory motion, means 
for imparting the reciprocatory motion of an 
other piston to an energy absorbing mechanism, 
a mechanically oscillatory unit which consists of 
a maSS COInprising One of Said pistons and of 
elastic means comprising elastic fluid, the said 
pistons being SO shaped and operated that under . 

1,975,978 
Operating conditions the relation between the 
Volume displaced by the piston forming part of 
the mechanically oscillatory unit and the volume 
displaced by the other or by each of the other. 
pistons corresponds to the relation between the 
amount of energy accumulated in the mechani 
cally oscillatory unit and the amount of energy 
going through the mechanically oscillatory unit 
in each period, the mass and elasticity of the fluid 
columns contained in said circuit being Such that 
the natural frequency of said columns lies be 
yond the frequency of operation. 

2. In an apparatus for the transmission of 
energy, the combination of a plurality of units 
each comprising a cylinder and a piston mov 
ably arranged in the cylinder, a closed circuit 
COntaining elastic fluid columns, all cylinders be 
ing Connected to said closed circuit in Such a . 
manner that upon pulsating motion of the said 
elastic fuid columns the said pistons are put in 
reciprocating motion and vice versa, means for 
putting one of the pistons in reciprocatory mo 
tion, means for imparting the reciprocatory 
motion of another piston to an energy absorbing 
mechanism, ineans for modifying the amount of 
the transmitted energy, a mechanically Oscilla 
toly unit which consists of a mass comprising 
One of Said pistonS and of elastic means Com 
prising the Said elastic fluid, pistons being SO 
shaped and operated that under operating con 
ditions the relation between the volume displaced 
by the piston forning part of the mechanically 
OScillatory unit and the volume displaced by the 
other or icy each of the other pistons corresponds 
to the relation between the amount of energy ac 
cumulated in the mechanically oscillatory unit 
and the amount of energy going through the me 
chanically oscillatory unit in each period, the 
maSS and elasticity of the filuid columns con 
tained in said circuit being such that the natural 
frequency of Said coiumns lies beyond the fre 
quency of operation. 

3. In an apparatuS for the transmission of 
energy as defined by claim 1 in which three 
units are provided, the piston of the first unit 
being connected to a driving mechanism, the 
pistOn Of the Second unit forming part of the 
mechanically Oscillatory unit, the piston of the 
third unit being connected to an energy absorb 
ing mechanism, all unitS being connected to the 
closed circuit in Series. 

4. In an apparatus for the transmission of 
energy as defined by claim i, in which the cylin 
der of the mechanical oscillatory unit is pro 
Vided With two pistons operated with a phase dis 
placement of 180, the corresponding spaces of 
the Said cylinder being connected to the closed 
circuit by branched pipes. 

5. In an apparatus for the transmission of 
enegy as defined by claim , in which the cylin 
derS of Some of the units are subdivided in two 
concentric chambers for receiving two separate 
pistons Operated with a phase displacement of 
180°, the corresponding spaces of said chambers 
being connected to the ciosed circuit by branched 
pipes. 

6. In ain apparatus for the transmission of 
energy as defined by claim 1, in which for the 
purpose of asymmetrical energy transmission the 
cylinder of a unit imparting reciprocatory mo 
tion to an energy absorbing mechanism is con 
nected to the closed circuit on that side in which 
the useful work is given up by means of a chan 
nei opening in the neighborhood of the cylinder 
Cover, While the connecting channel on the other 35 
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Side of the cylinder is periodically covered by the 
piston. So as to form an enclosed cushion accumu 
lating energy in one of the limiting positions of 
the piston. 

7. In an apparatus for the transmission of 
energy as defined by clain in Which a plurai 
ity of separate closed circuits are provided which 
are equally displaced with regard to energy trans 
mission and each being connected to a plurality of 
units, the piston of each one of the units con 
nected to the separate circuits being connected 
to a common power transmitting shaft with a 
displacement corresponding to the phase dis 
placement Within the separate circuitS. 

8. In an apparatus for the transmission of 
energy as defined by claim 2 in Which the ineanS 
for modifying the amount of the tiransmitted 
energy consists in that the cylinder of the me 
chanically Oscillatory unit is provided With a plu 
rality of inlet passages located at different pointS 

S 
along its axis and controlled by valves by means 
Of which the piston of the mechanically Oscilla 
tory unit is periodically isolated in Such a man 
ner that it connes into contact with the closed 
elastic fluid cushions. 

9. In an apparatus for the transmission of 
energy as defined by claim 2 in which the means 
for modifying the amount of the transmitted 
energy consists in that the heads of Some or all 
cylinders are arranged. So as to be axially dis 
placeable in order to vary the capacity of Such 
cylinders. 

i0. In an apparatus for the transmission of 
energy as defined by claim 2 in which the means 
for iiaodifying the amount of the transmitted 
energy consists therein that the closed circuit is 
provided with regulating Valves for changing the 
pressure of the elastic fluid contained in the said 
circuit. 

GEORG, HENRICH SCHIEFERSTEIN. 
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