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The motor may be constructed for any de-
sired power and speed and especially suit-
able for giving a lower speufe:f rotation
than the synchronous speed of the generator
of the wave transmission line.

In the form of the invention shown in

"Figs. 6, 7 and 8, the mechanical ratchet is

replaced by a friction clutch actuated from
the wave transmission line. The rotor shaft
21 carries a double coned member 22 adapt-
ed to be engaged by cither of the two cone-
shaped clutch members 23, 24. The clutch
members 23, 24 are oscillated in their planes
by connecting rods 25, 26, attached to a pis-

ton 27 which is actuated by the pressure in .

the wave transmission line, the piston 27 be-
ing supported in a mean position by the

springs 28, 29, which should be of such -

strength that the piston in its mean position

is in equilibrium under the action of the .

springs to the mean pressure in the line.
The shaft 21 is capable of sliding a short

distance in a longitudinal direction and its

movement in this direction is controlled by
a double acting piston 31, the lower end of
which through the passage 32 is directly con-
nected to the wave transmission line ‘while
its upper face is subjected to the pressure ex-
isting in the chamber 33. The liquid passes
into this chamber by leakage passed from
the piston 31 with the result that the pressure
in the chamber is practically constant and

equa)l to the mean pressure in the wave trans--

. mission line,

. 3b

It will be seen therefore that as the lower

side of the piston is subjected to the full va- -

. riations of pressure in the transmission line
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45

an oscillating motion will be given to the
shaft 21. The effect of this is that when the
shaft is pressed upward, that is, when there
is an increase of pressure in the transmission
line, the double conical piece 22 will engage
with the clutch member 23. For increase in
pressure in the wave line, therefore, the
clutch member 23 being actuated by the pis-
ton 27 will drive the shaft. 'When the pres-

- gure in the transmission line is below the

- 81, being
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. members being so arranged that during the -
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mean pressure, the pressure above the piston
ter than the pressure in the
line, will drive the shaft 21 downward, dis-
engaging the member 22, from the member
23 and causini it to engage with the member
24. During this half period the pressure is
decreasing the main piston moving away
from the shaft 21.

It will thus be seen that the shaft 21 will
be given a unidirectional drive, the clutch

movement of the piston 27 toward the shaft
the driving is effected by the clutch member
23 while when the piston is moving away

from the shaft -the driving is effected by the

clutch member 24. 4
It will be seen that many variations in the
construction above described are possible;

for instance instead of the chamber 33 a
sﬁmng mlght be employed adjusted to press
the shaft downward with a constant pressure
equal to the mean pressure in the wave
transmission line. A spring, however, would
give rise to difficulty as it would require an
absolutely constant mean pressure in the
maii line or an adjustment of the spring ac-
cording to the pressure in the line.

If desired, instead of a chamber filled
with liquid the piston moving the shaft
longitudinally may be put into communi-
cation with a wave transmission line differ-
ing in phase by 180 degrees from that driv-
ing the main piston, and in this case the
motor would operate in a similar manner
to that above described.

If two lines are employed, the main pis-
ton also may be made cf:)uble-acting one side
being connected to each phase of the trans-
mission line. In this type of motor it is
desirable that the oz-‘&cxl]y
be kegt light in order to avoid any ap-
preciable variation .of phase between thie
pressure in the wave transmission line and

the angle of oscillation of the stator memn--

bers. If the oscillating parts are heavy
they should be balanced by two springs act-
ing in opposite directions and calculated so
as to form a condenser adapted to counter-
act the effects of inertia.

The simple clutch illustrated in Figs. 6,
7 and 8 is only suitable for comparatively
small powers. For large machines driving
heavy loads a hydraulic clutch is more suit-
able; for instance the rotor membgr may
carry a number of pistons actuated by an
eccentric or corrugated track carried by the
driving member. The pistons pumping
liquid among themselves through a special
distributing valve are.adapted to cut off

ating parts should
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the communication between one set of pis- .

tons during one half period and to open the
communication between these pistons dur-
ing the next half period. An example of

_motor of this type is illustrated at Figs. 9

and 10. In this motor the driven shaft 41

_carries a block 42 in which work two sets

of pistons 43, 44. These pistons work in
cylinders -unif’ormly distributed around. the
axis of the shaft and the two sets of pistons

are in communication among themselves

through apertures 45, 46 respectively. A
piston 47 ige provided capable of movi.}t'lg in
the axial direction, this piston being pro-
vided with passages 48 by which liquid can
ass to both sets of cylinders in the rotor.
e piston is hollow and is supplied with
liquid through the inlet 49. The inlet 49 is
connected to a chamber filled with liquid or
to one Ehase of a two-phase line while the
other p
nected to the inlet 50 so that the alternating

pressure acts on the outer end of the

piston 47,
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It will be seen that with this construction
the alternations in the wave line cause a re-
ciprocation of the piston 47, so that during
successive half periods each set of pistons in

-the rotor is put into communication while

the other set is cut off from communication
by the piston 47. Surrounding the pistons

. of the rotor are two eccentric or suitably
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shaped races 51, 52 connected with recipro-
cating members 53, 54, these members be-
ing reciprocated by pairs of pistons 55, 56,
held in a mean position by means of springs
and subjected at their two ends to alternat-
ing fluid currents from two transmission
lines one transmission line being connected
to the inlets 37, 58, while another is connected
to the inlets 59, 60, the two wave lines dif-
fering in phase from each other by 180
degrees.

Instead of tracks of the form illustrated
which may be called a two-pole track the
track mnay be shaped with more poles, that is
to say in such a manner that for one revolu-
tion of the rotor two or more impulses are

.given to the rotor pistons.

The operation of this motor is similar to
those above described, the clutching-of the
oscillating member to the rotor being ef-
fected by the fluid pressure on the rotor pis-
tons at the correct periods to produce con-
tinuous rotation in one direction.

It will be seen that this type of motor
also is capable of considerable modification;
for instance, a single group of pistons alone
may be empioyed, but 1n this case the torque
will not be so uniform; the rotor would be
driven during half period only and if the
load is such that it can recoil it may be
necessary to use a heavy flywheel or ratchet
device to prevent reversing of the rotor.

It will be seen that this type of motor
may be built with pistons moving parallel to

the rotor shaft, the operation being similar

to that above described. In this manner
very lar%e motors. may be built having any
speed below the synchronous speed of the

generator. If higher speeds are required.
‘multiplying gearing may be employed, but

such motors would rarely be required and
the method is more adapted for small
powers. :

In. the form of the invention shown in

Figs. 11, 12, 13 and 14, the stator pistons

61, and rotor pistons 62, work parallel to

the rotor shaft 100. The osecillating mem-"

bers of the stator are actuated in the same

manner as 51 and 52 of Fig. 10 and consists

of disks 63, 64, capable of oscillation in their
planes and having on their side faces cor-
rugations, a developed view of -which is
shown at i“ig. 12. ere are two sets of sta-
tor pistons 61, 61*, and two sets of rotor
pistons 62, 62", !

arranged in cylinders shown in plan at Fig.

.driven by the alternating

The stator pistons are -

- PNy &

13 and are ar in two groups of four
each as illustra The pistons of the group
61 are connected in parallel through pipe
connections 65, 66, with one wave Yine,
while the group 61* are connected through
})ipe connections 67, 68, to a second wave
ine differing in phase from the first by 180
degrees, or are connected to a suitable cham-

‘ber filled with liquid.

track on the oscillating

The corrugate

‘members 63, 64, is such that when an alter-

nating pressure is applied to the two groups
61, 612, an angular oscillation of the mem-
bers 63, 64, is produced whose amplitude is

about equal to the angle %Fig. 13.

Similar tracks are provided on the rotor
sides of the members 63, 64, and the pistons
on this side are free or locked against rota-
tion relatively to the track by the distribu-
ter piston 47 operating in a manner similar
to that described with reference to Fig. 10.

‘'The outlets 69, 70, are connected, like 50
and 49 of Fig. 10, to the two wave lines
feeding the stator pistons or one of them,
70, may be connected to a chamber which
may be the same as that used with one of
the stator E:oups of pistons. .

It will be seen that this type of motor
may have any desired ratio speed to the
geriodicity of the wave line the reduction

epending upon the angle a between the
two groups of pistons, 61, 61~ '

For high speed machines these groups.

may be reduced to a single piston for a
group, the corrugation being reduced to a
simple inclined plane workin.f as a swash-
plate. In this case the angular oscillation
of the members 63, 64, is about 180 degrees
and the speed of the rotor would be nearly
the synchronous speed of the wave line.

Instead of using a distributer positively
ressures in the
wave line, an automatic
tributer may be used adap
munication ons
group 62, and close the communication be-
tween. the rotor Fistons of the other group
by the change of direction of oscillation of
the stator members. :

"to close com-

driven dis--

5
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tween the rotor pistons on one

Other methods of operating the distribu- : .

ter may be employed, for example, the rotor
may be formed as a simple rotating member
carrying only the tracks for the piston, and
the pistons may reciprocate in the stator os-

cillating members, and in such case each of .

the stator members may have an independ-
ent'distributer operating by inertia, closi
the passages between the cylinders in whic

the pistons work when the cscillation is in

one direction, and opening these passages
when the oscillation is in the opposite
direction. o

Instead of a distributer operated by iner-
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tia, a distributer operated by friction may
be employed. A motor aaving such an in-
ertia driven distributer is shown in Figs. 15,
16 and 17. The stator in this case includes
two pairs of pistons 80, 81, only one pair
being illustrated ; the is cut off cen-
trally, the lower half being exactly similar
to the upper half. The pistons 80, 81, of

- the stator are not exactly diametricaily situ-
‘ated, but are so placed that the two planes

assing through the axis of the rotor and
the axes of the two pistons are inclined to
each other at an angle somewhat less than
180 degrees, say 170 degrees. The bolts 101
of pistons 80, 81, bear against a track 83,
which consists of a simple inclined plane
rigidly fixed to the stator oscillating mem-
ber 84. This member carries three pistons
85, working in cylinders which communi-
cate through narrow slots 86. This com-

. munication, however, can be periodically

25

80

cut off by a rotating sleeve 87 fitting around
the rotor shaft 88 and having slots corre-
sponding with the slots 86. At one posi-
tion of the sleeve relatively to the oscillat-
ing member 84 communication is allowed
between the cylinders in which the pistons
85 work through the slots and the annular
space 89. The small passage 90 is provided
along the axis of the rotor shaft 88 and
liquid under the mean pressure of the wave

. transmission line is admitted to this passage
. by the connection 91. To obtain this mean
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pressure, it is only necessary to connect the

-transmission line to the passage 90 by a&i&e

of very small bore whose friction is
ciently great to prevent variation in the
gere&ure of the liquid admitted to the cylin-

rs 92. The cylinders are thus filled with -

liquid at the mean pressurs of the wave
transmission line.

The pistons 85 act on a track 93 on the
rotor. is track consists merely of an in-
clined plane rigidly fixed to the rotor shaft
on s fl 94. e sleeve 87 carries three
brackets 55 which support a ring 96 formi.nf
a certain inertia against the angular oscil-
lation of the sleeve.

The operation of this motor is as fol-
lows:— _ '

The pistons 80, oscillating under the
alternating impulses produce an angular os-
cillation of the stator member 84 with an
amplitude approaching 180 degrees, in the
case assumed the amp%itude is 170 degrees.
During this oscillation the cylinders 92 im-
pinge against the brackets 95 of the sleeve 87
and the effect of the inertia of the ring 96 is
to close and open alternately the p 86.
When the passages 86 are open during a half
oscillation the pistons 85 are free to move
in their cylinders and thus will simply
roll over the track 93 without affecting the
rotor. During the next half oscillation,

however, the apertures 86 are closed and the
pistons 85 are locked against the track 93
and thus cause the rotor to rotate during the
half revolution. o

As the machine is built svmmetrically on
its upper and lower halves, the stator pis-
tons of the lower half being so placed that
they oscillate their stator member in the
opposite directions to that in which the
stator member+84 of the upper half oscil-
lates, the rotor shaft would ge picked up by
the lower stator member during the half
period it is left free by the upper stator
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member. In this way the rotafion is always

in one direction, as in the previous modifi-
cation. - '

The motor shown in Figs. 15, 16 and 17
rotates at nearly the synchronous speed.
Any lower speed may be obtained by ar-
ranging the stator pistons at a smaller angle
than .180 degrees and suitably shaping the
track 83. The thrust bearing 97 illustrated
is provided to take up the thrust coming
from the mean pressure acting on the un-
balanced area ofp the wall of the sleeve and
the pressure due to I e between the
sleeve and shaft. If small holes are per-
forated in the member 84 above the sleeve
the thrust bearing may be dispensed with.

Instead of providing an inertia ring 96.
this may be made quite light and restrained
by a constant frictional force in the nature
of a light brake, sufficiently strong to in-
sure relative rotational slip between the
sleeve and the stator member.

What I claim is:— 4 '

1. A rotary motor comprising : means for
receivi arig utilizing an alternating fluid
current including an oscillating member, &
rotor, and unidirectional driving means
driving said rotor in a constant direction
from said oscillating member.

2. A rotary motor comprising: means for
receiving and utilizing an alternating fluid
current including an oscills,tinf member, &
rotor, a driving device for said rotor actu-
ated by said oscillating member, a clutch
inte d in said driving device, and means
actuated by the alternating fluid current for
operating the clutch. _

3. A rotarg motor comprising : means for
receiving and utilizing an alternating fluid
current including a pair of oscillating mem-
bers, a rotor, and means for connecting said
rotor alternately with each of said oscillat-

-ing members to produce unidirectional rota-

tion of said rotor. )
4. A rotarv motor compriging : means for
receiving and utilizing an aiternating fluid

current including a pair of oscillating

members, a rotor, and clutch means, actu-
ated by said alternating fluia current, for
connecting and disconnecting said rotor
alternately with each of said oscillating
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members to produce unidirectional rotation
of said rotor.
5. A rotary motor comprising: means for

receiving and utilizing an alternating fluid -

current including a pair of oscillating mem-
bers, a rotor, and clutch means for connect-
ing and disconnecting said rotor alternately
with each of said oscillating members to

S 1,884,801

produce unidirectional rotation of said
rotor, said clutch means including pistons
actuated by said alternating fluid current
and coiiperatin%)ecorrugated tracks on said
oscillating members.

In testimony whereof I have signed my
name to this specification.
. GOGU CONSTANTINESCO.


54


G. CONSTANTINESCO.

TRANSMISSIGN OF IMPULSIVE FORCES THROUGH LIQUIDS.
APPLICATION FILED JULY 23, 1917,

1,334,282, ' - Patented Mar. 23, 1920,

4 SHEETS—SHEET 1.

/o

g "‘p"

55


55


56

G. CONSTANTINESCO,
TRANSPISSION OF IMPULSIVE FORCES THROUGH LIQUIDS,
APPLICATION FILED JULY 23, 1917,

1,334.282. Patented Mar. 23, 1920.

4 SHEETS—SHEET 2.

S\ \
<<<~>\\\§'% L
s QY = o )i

no



56


6. CONSTANTINESCO.
TRANSMISSION OF IMPULSIVE FURCES THRQUGH LIQUIDS,
APPLICATION FILED JULY 23, 1917,

1,334,282. Putented i 25, 1020, 57

4 SHEETS—SMELY 3.

SN

SRS

e deeced
FANNNANNNN N
N -

S
RS

74

\\\i\:

ONNNANNN

\\\i

\\\\

» ,

=l I 7
) NS IR CEZEETEN
\\\\\'\\2} ///!/lll’lé K IZIIIIIII////>



57


58

* TRANSMISSION

1,334,282.

WY

G. CONSTANTINESCO.

OF IMPULSIVE FORCES THROUGH LIQUIDS.
APPLICATICN FILED JULY 23, 311,

Patented Mar. 23, 1920.

4 SHEETS—SHEET 4. ‘

C oo imtero _&___!5_ .

G g Lonadintel?,
' by

HAitryey



58


10

15

20

25

30

35

40

45

50

UNITED STATES PATENT OFFICE.

GOGU, CONSTANTINESCO, OF ALPERTON, ENGLAND, ASSIGNOR OF ONR-HALF TO
WALTER HADDON, OF LONDON, EXGLAND. ’
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To all whom it may concern:

Be it known that I, Goau CoxsranTI-
NEsco, a subject of the King of Great Brit-
ain and Ireland, residing at “Westoe,” Stan-
ley avenue, Alperton, in the county of Mid-
dlesex, England, have invented certain new

and useful Improvements in the Transmis- .

sion of Impulsive Forces Through Liquids,
of which the following is a specification.

The present invention relates to the trans-
mission of impulsive forces through liquids
from one point to another.

In British Lettacs Patent No. 9,029 of
1913, there is described a method of trans-
mitting power by wave motion in liquids
by means of a series of periodic changes of
volume and pressure traveling along a lig-
niG column, and apparatus is therein shown
anC described for transmitting changes of
volume and pressure of harmonic form.

Referring to the accompanying drawings:

Figure 1 is a diagram illustiating the type
of pressure wave described in British Patent
Specification No. 9,029 of 1913;

Fig. 2 is a diagram showing the type of
wave produced according to the present in-
vention;

Fig. 3 is a diagram showing the appiica-
tion of the invention to the operation of a
railway signaling systemn; .

Fig. 1 is a section of a suitable form of
impulsive wave generator for vee in the sys-
tem;

Fig. 5 shows a signaling instrument adapt-
ed to be used in the railway signaling sys-
tem illustrated ;

Fig. 6 shows a ship’s telegraph device in
section, while

Fig. 7 is an elevation showing a similar
ship’s telegraph, one instrument being em-
ployed, say, on the bridge and the other in
the engine room of a steamship;

Fig. 8 shows the application of the in-
vention to the operation of a hammer.

The type of wave which we have hereto-
fore generated by the method and appara-
tus described in the said Letters Patent is
shown in Fig. 1 of the accompanying draw-
ings, where the abscissw of the curve rep-
resent distances fromn the source of energy
and the ordinates represent the pressures
at the different points along the pipe at any
particular time.

The type of wave produced according to
the present invention is diagrammatically
illustrated in Fig. 2 in which there is a rapid
rise of pressure above the mean pressure.
The abscissa of the curve represent .3 be-
fore the distances along the pipe from the
source of energy while the ordinates repre-
sent the pressures at different points along
the length of the pipe at any particular
time. It will be seen from a comparison of
the figures that in the first case a mean pres-
sure of greater than half the amplitude of
the pressure variation is required, while in
the latter case the mean pressure need only
be slightly above atmospheric pressure.

The invention is especially applicable to
cases in which it is required to transmit con-
siderable forces acting only during a very
short time at a recciver situated at a dis-
tance from the generator.

It will be seen that in transmitting 1un-
pulses acrording to this invention as in the
case of the wave transmission described in
our Letters Patent above mentioned, the
transmission of the energy is not instantane-
ous but a time interval elapses between the
generation of the wave at tne generator and
its reception at the receiver, this time being
equal to the time which would be taken by
the wave to travel from the generator to
the receiver in the liquid considered.

It is extremely difficult to design a receiver
to take up the whole of the energy of the
forward traveling wave.

Should it happen that the energy of the
wave is not entirely absorbed by the receiver
there is danger that the wave is reflected
back toward the generator and again re-
flected toward the receiver, thus giving a
second impulse on the receiver piston, and
it has been found that three or more such
reflections may occur with the result that
instead of one impuise on the receiver sev-
eral impulses may be obtained from a single
wave from the generator. It is, therefore,
in most cases essential to destroy the re-
flected wave as soon as it starts back from
the receiver.. This may be effected as fol-
lows: Between the receiver-and the trans-
mission line we insert a check valve giving
a free passage to the flow of liquid from the
line toward the receiver, but considerable
friction in the opposite direction.” This 1aay
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be effected by making a small permanent
opening in the valve. The valve would
close on its seat on the return of the wave
from the receiver and the energy of the
wave would be destroyed as the liquid passes
through the small hole in the valve. The
introdnction of this reflected wave absorber
alters completely the conditions of the
liquid wave, and in apparatus we have tested
with & 3 meter length of transmission line
while without the absorber the amplitude
of the second. reflected wave as nearly 70
per cent. that of the first wave and a third
reflected wave was of wmplitude of 30 per
cent. of that of the first wave, when the
reflection abhsorber was inserted no trace of
the reflected waves was noticeable.

For some practical applications it is prac-
tically always necessary to introduce a re-
flection absorber owing to the extreme diffi-
culty of regulating the strength of the wave
exactlv in accordance with the work done
bv the receiver. Only in-cases in which the
line is extrensly long end the loss due to
friction consiuerable, ju it possible to neg-
lect the veflected wave which in such case
is sufficiently damped and is extingunished
before it ag:in reaches the receiver,

In the app:ication of the invention to rail-
way sigualing as illustrated in the example
given i'1 the Figs. 8,4, 5, and in which there
1s diagrammatically repiesented a railway
line a having on one side a series of signals
bt b* b* b* for trains running in one direc-
tion, and on the other side » series of signals
« ¢* ¢® ¢* for trains running in the other
direction. In the neighborhood of cach pair
of signals 0 ¢4, 12 ¢*, b* ¢*, and b* ¢, there
is provided a wave generator 4 showr in
section in Fig. 4, adapted when the wheel of
the train runs over it to send impulsive
waves along liquid wave transmission lines
connected to signal motors illustrated in
Fig. 5 and arranged to operate certain of
the signals according to the direction and
position of the train On the line. Each of
the signal motors is capable of operating a
signal in- either direction from the “line
clear” position to the “danger” position. or
from  the “danger” position to the “line
clear” position.

In the diagram shown in Fig. 3, assum-
Ing a train is moving from left to right
in the direction of the arrow. and nssnm-
ing that it has reached the position indi-
cated by the wheel e opposite the signals 1*
*, before the wheel reached the instrument
g at &* 2, the signals 5* b* werz in the “line
clear” positicn and the signals » 3? in the
“danger” position while on the cther side of
the line the signals ¢* ' were in the “line
clear” position and the signals e* 3 in the
“danger” position; on the train reaching the
generator opposite b* ~ the plunger £ is
actuated and sends an impulsive wave along

the transmission lime as indicated, to the
signals b' and b* amd also to the signals
¢* and ¢

The effect of the impulses thus sent to
the signaling instruments is to move the sig-
nal * from “line clear” to “danger” and to
move the signal 0 from “danger” to “line
clear” so that two signals stand at “danger”
in_front of un overtaking train, On the
other side of the lime the effect of the wave
sent is to put the stenal ¢ from the “dan-
ger” position to tine “live clear” position
and to put the signal ¢* from the “line clear”
position to the “dameer” position. The sig-
nals ¢* ¢* shown in the “danger” position in
the dingram sheuld in order to secure safety
for the trains in both directions in the same
line, be one block ahead of that illustrated.
The arrangement of the connections, how-
ever, forms no part «of the prasent invention
as different systenns of signaling may he
employed using the impulsive impulses
traveling along liquod columns.

Separate generators may be provided at
the Aiﬂerent signall stations for trains mov-
ing in the opposite direction to that above
deseribed, anc the means for operatirg these
devices may be so arranged that a train
passing in one direction operates one set of
generators while a train passing in the op-
posite direction operates another set of gen-
erators.

In the impulse generator illustrated in
Fig. 4 there 1s promided a plunger f work-
ing in a chamber & and adapted to be ac-
tuated by a blow on its upper end. The
diameter of the pLunger may be about two
centimeters, whicln will be suitable if the
tmpulse is produced by a weight of thiee
tons passing over the upper end of the
plunger. Tﬁe forcang in of the plunger will
produce a pressure of about 1000 kilograms
}I{cr square centimeter in the chamber /.

he pressure in the chamber h acts on the
end of a conical wulve & having at its other
end a piston ! working in a chamber m of
considerably grewter diameter than the
aperture n or inter'mediate chamber 0. The
chamber m is conmected to the transmission
line p through a wave absorbing device |
intended to absorts the reflected waves, um{
liquid is fed into the wave transmission line
at a mean pressure of about 5 kilograms per
square centimeter.  An aperture » is borei
through the pistom and valve L, 2. and in an
enlarged chamber « in the passage » there is
provided a spring ball valve 2.

The operation of this apparatus is as fol-
lows:— -

On forcing down the plunger f the pres-
sire rises in the chamber A to a very high
value and this pressure acting on the hall ¢

overcomes the pressure in the line so that”

the whole of thwe diffsrential piston and
valve k, }, moves forward; immediately the
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conical valve leaves its scat the pressure in
the chamber 4 can act on a very much arger
rren of piston, acting over the whole of the
diameter of the chamber o. The effect of
this is that there i3 a very sudden increased
movement of the differential piston so that
a powerful impulsive wave is sent along the
pipe p, the wave absorber ¢ opening so that
a wave of considerable intensity passes
along the transmission line. This wave is
led by the transmission line to those signal
motors which 1t is desired to operate.

The signal motor illustrated at Fig. 5
consists ot a plunger u pressed toward the
generator by a spring v and having its rear
end pressed against the short arm w of the
signal y. An exactly similar motor z is pro-
vided to actuate the signal in the opposite
direction. Should the whoie of the energy
of the wave not be taken up in actuati
the signal there wiil be proguced a liqui
wave which will travel back along the trans-
mission line until it reaches the wave ab-
sorber ¢ which consists of a conical valve
having an aperture therethrough. By this
wave absorber the liquid wave is taken u
and successive reflections and waves travel-
ing indiscriminately up and down the pipe
are prevented. 1s unidirectional wave
absorber may be fitted with advantage at

. the receiver end, and preferably a numbez

35

40

46

50

§5

uo

of them are fitted at intervals along the line.

In order to supply liquid to the %ine there
is provided a suitable compensating tank
containing liquid under the mean pressure
of the transmission line. 'This tank feeds a
pipe ¢ which is vonnected io suitable points
m the transmisuon line by pipes ¢ which
should be at & quarter wave length as ex-
plained and claimed in U. S. application Se-
rial No. 246,396, filed July 23rd, 1918, and
in order to put any generator out of opera-
tion all that is necessary is to connect the
chamber A of that ienemtnr to the com-
pensating line or tank; in this way the in-
cresse in the pressure in the chamber A due
to the actuation of the plunger will be in-
sufficient to send the impulse along the trans-
mission line.

In the ship’s telegraph device illustrated

‘in Figs. 6 and 7 toere is provided on the

bridge and in the engine room an instru-
ment illustrated in section in Fig. 6 and in
outside elevation in Fig. 7. Each instru-
ment omprises a hand plunger 1 normally
pressd up by = spring 2. This hand
lunger, when suddenly pressed down, as,
¥or 1nstance, by a blow with a hammer,
comes in coatact with a second plunger 3
pressed upw.rd by a spring, and the down-
ward movem.ent of this plunger sends an im-
pulse along the wave transmission line.
In order to avoid actuating the bell at the
rding end when sending an impulse, the
action fro-n the wave transmission line

‘the plunger 1 is in its upper

8
4 below the plunger 3 to the motor 3 which
actuates the bell passes through an aperture
7 ip the plunger 1; the first movement down-
ward of this plunger thus closes the passage
8 from the lower pJunger 3 to the motor J.
When a signal is to be received, however,
sition and
there i8 a free passage from the transmis-
sion line 4 through the passage 8 to the
plunger 9 of the trigger motor, which is ac-
cordingly actuated to sound the bell 6.

In the form of the invention shown in
Fig 8, the hammer 11 is actuatec by im-
pulsive waves produced by a rotary genera-
tor 12. The generator comprises an eccen-
tric 13 driving a piston 14 by means of a link
15. At the bottom of the piston there i3
provided a plunger 16 projecting into &
chamber 17, in which the impulses are gen-
erated, constructed as illustrated in Fig. 4
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and having within it a differential valve and -

piston such as &, [, Fig. 4. The effect of
this is that the impulse is not sent to the
transmission line by the generator 12 until
the plunger has reached a certain point in
its downward stroke, at which point the
sudden impulse is transmitted to the line.
There is provided a compensating iank 18
containing liquid with air above it at a pres-
sure of, say, 5 kilograms jer square centi-
meter. This tank is connnected by a pipe
19 of small bore to the trasmission line, and
there is also provided from the outlet 20
from the chamber A a pipe 21 having a cock
22 and leading also to the compensating tank
18. " 'When the cock 22 is open the i ressure
in the chamber A will not be sufficient fo
send an impulse along the line. The trans-
mission line 23 is connected to the upper
end of = chamber 24 in which works a
plunger 25 attached to the hammer 26. This
hammer is przss»d upward by a Sé)rinio?’f,
and breathing holes 28 are provided from
the chamber 29 above the hammer. A wave
absorber may be fitted to the gererator, and,
if desired, also at the entrance to the cham-
ber 24.

Having now fully described and ascer-
tained mv said invention and the manner in
which it is to be performed, I declare that
what I claim is:—

1. A system of transmiiting an impulse
through a liguid column comprising: & con-
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tainer for a column of liquid, means for .

suddenly and violently impressing a chan
of volume in the liquia at one end of said
colurrn and thereafter allowing the pressure
to fall to normal to thercuy create an im-
pulsive wava that travels through the liquid
columx, and means connected with said con-
tuiner for receiving and utilizing the energy
of the wave thus produced. -

2. A system of transmitting an impulse
through a liquid column comprising: a con-
tainer for a column of liquid, means for
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suddenly and violently impressing a cbangé

of volume in the liquid at one end of said
column and thereafter allowing the pres-
sure to fall to normal to thereby create an
impulsive wave that travels through the
liquid column, means connected with said
container for receiving and utilizing the

energy of the wave thus produced, und
means for absorbing the cnergy of waves
reflected from said receiving and utilizing 10
means.

In testimony whereof I hive signed my
name to this ification. .

GOGU CONSTANTINESCO.
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7o all whom it may concern:

Be it known that I, Gocu CoNsTANTINESCO,
a subject of the King of Great Britain and
Ireland, residing at “Westoe,” Stanley ave-
nue, Alperton, in the county of Middlesex,
England, have invented certain new and use-
ful Means for Feeding Liquid Wave-Trans-
mission Lines, of which the following is a
specification. '

The present invention relates to wave
transmission systemas. '

The invention consists in feeding means
for a wave transmission line transmitting
either harmonic or impulsive waves compris-
ing a small bore pipe of considerable length,
or a pipe provided with unidirectional dam-
pers adapted to damp out the waves pass-
ing from the main transmission line to the
feeding means.

- 'The 1uvention further consists in the im-
proved means for feeding wave transmis-
sion lines hereinafter described.

. Referring to the accompanying diagram-
matic drawings:—

Figure 1 shows a wave transmission line

with a feed pipe reservoir and pump;
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Fig. 2 is a section showing suitable dam-
pers for placing in the feed pipe;

Fig. 3 shows a modified form of damper;
while

Fig. 4 shows check valves suitable for use
instead of the dampers shown in Figs. 2
and 8. -

In carrying the invention into effect ac-
cording to the example illustrated in Fig. 1
as applied to an impulse wave line a, the
wave line is connected to a reservoir b
through a pipe ¢ of considerable length and
having a relatively small bore. Liquid is
pumnped into the reservoir by a pump d
and the reservoir is provided with a non-
return valve ¢ so that when a definite prede-

" termined pressure is reached the pump
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merely circulates liquid through the reser-
VOIr.

The objcct of the gmmp d i3 to pump
liquid from sny suitable reservoir into the
vessel b from which it passes through the
pipe ¢ into the wave transmission pipe 4 to

make up for any leakage which may occar

from this pips. . )
We have found by mathematical analysis
that the wave in the main line a splits into

‘two parts at ths junction f with the feeding

line almost in proportion to the relative sec-

tions of the pipes provided that the feeding
line is sufficiently long. Under these con-
diticns if the feeding line has a relatively
small bore compared with the main line, very
httle energy will be lost in the feeding line.
_This is only the case where the feeding
line is sufficiently long; for instance, if the
feeding line were very short or reduced to a
simple aperture, a very considerable amount
of energy would be lost owing to the fact
that the flow through the short line, or
through the aperture, would follow a simple
hydraulic law. For instance, the velocity
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of the liquid through a very short piece of

pipe, neglectin%efrictim, if water is em-
gloyed would given by the following

ormula ‘—
v=14204p

where v is the velocity in centimeters per
second and p the pressure in kilograms per
square centimeter. For example, 1f p=100
kilograms per square centimeter, v is equal
to 14200 centimeters per second, which 1s a
very high velocitv. If a sufficiently long
pipe is employed a sudden rise of pressure
would create a wave traveling along the pipe
with substantially the spee(% of sound, but

_ the instantancous velocity of the liquid

would be only v=77 if water be employad.
In this case, if g:lOO kilograms per square
centimeter, v=7T00 centimeters per second,
or nearly twenty times less than in the case
of the short pipe. It follows from this that
very much less energy would pass into the
feeding line from the main line. The length
of the feeding line should be preferaply of
the order of the wave length, and at least a
quarter of the wave length due to the sudden
rise of pressure. This wave length can be
calculated approximately by the formula :—

A =145000 ¢ for water
and -
A= 12500 ¢ for petroleum products,

where ¢ is the duration cf time taken by the
percussion which produces the wave. For

examjivy, if Lve Imain wave consists of a rise

of pressure from a minimum to a Laximum
and then back ‘0 a minimuin during a time
interval of 15 of a second, the wave length
in water would be A=290 centimeters, and
the feeding tube in this casa should be at
least 73 centimeters long.™ Care should be
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taken that the feeding tube is not an exact
multiple oi the half wave length due to the
subdivision of the time period between suc-
cessive percussions in the case in which these

ercussions succeed each other at regular
intervals. In this case the loss of energy in

the feeding tube might become considerable

on account of resonance occurring in tha
feeding tube. If this cannot be avoided a
wave damping device shcutd be introduced
in the feeding tube in order to destroy the
waves. Such a damping effect may be read-
ily obtained if a fairly long tube of very

small bore 15 used, in order to increase fric-

tion, say, of several wave lengrhs, but it can
be provided for in a shorter tubs by a wave
absorber such as hereinafter described. Such
an absorber, examples of which are shown in
Figs. 2, 3 and 4, may consist, as shown in
Fig. 2, of simple diaphragms or nozales ¢
of restricted area fitted at the pump end or
at intervals aiong the feeding tube e.

A suitable form of damper both for har-
monic and impulsive waves may be formed
of conical or like nozzles, snch as g, placed
either at intervals, as shown in Fig. 2, or
close together, as shown in Fig. 3. 1 prefer,
however, to use perforated check valves,
such as A, Fig. 4, in order not to interfere
with the free flow of liquid from the pump
or reservoir to the main line.

Having now fully described and ascer-
tained my said invention and thc manner in
which it is to be performed, J declare that

5 what I claim is:—

1. A hydranlic transmission system com-
prising: & pipe containing liquid through
which power is transmitted by variations of
pressure and volume therein, and means pre-
venting considerable evergy losses in said
pipe while supplying liquid thereto to com-
pensate for liquid losses in the system.

2. A hydraulic transmission system com-
prising: a pipe containing liquid through
which power is transmitted by variations of

- pressure and volume therein, and a feed pipe

communicating with said first pipe to supply
liquid thereto to compensate for liquid 19sses
in the system without causing substaatial
energy loss therein.

3. A hydraulic transmission system com-
prising: a pipe containing Jiquid tkrough
which power is transmitted by variations of

1,334,388

pressure and volume therein, and means for
supplying liquid to said pipe to compensate
for liquid losses in the system including a
feed pipe of small diameter as compared
;vith hsaid first pipe and of considersble
ength.

‘ftA hydraulic transmission system com-
prising: a pipe containing liquid through
which power is transmitted by variations of
pressiure and volume therein, means for sup-
Plying liquid to said pipe to compensate for
liquid Josses in-the system including a feed
pipe of small diameter as compared ‘with
said first pipe and of considerable lengtl:i
and unidirectional dampers located in sai
feed pipe. ‘

5. Means for supplying fresh liquid to a
wave transmission line comprising : a pump,
means for supplying liquid to saxd pump, a
strong vessel completely filled with liquid,
said pump pumping liquid into said vessel,
& pipe in which power is transmitted by
variations of pressure and volume traveling
along the pipe and a long pipe of small di-
ameter connecting said strong vessel with
said transmission pipe. S

6. Means for supplying fresh liquid to &
wave transmission line coriprising: a pump,
means for supplying liquid to said pump, &
strong vessel completely filled with liquid,
said pump pumping liquid into said vessel, &
pipe in which power is transmitted by vari-
ations of pressure and volune traveling
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along the pipe and a long pipe of small diam- -

eter connecting said strong vessel with said
transmission pipe, a by-pass from said vessel
back to the suction side of said pump, said
by-pass being controlled by a valve.

7. Means for supplying fresh liquid to &
wave transmission line comprising: a pump,
means for supplyirg jiquid to said pump, a
strong vessel completely filled with liqud,
said pump pumping liquid into said vessel,
a pipe in which power 1s trarsmitted by va-
riations of pressure and volume traveling
along the pipe, and a long pipe of small
diameter connecting said strong vessel with
said transmission pipe, said pipe of small
diameter having placed therein wave ab-
sorbers.

In testimony whereof I have signed my
name to this specification.

GOGU CONSTANTINESCO.
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ALTERNATING LIQUID CURRENT MOTOR.
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(GRANTED UNDER THE PROVISIONS OF THE ACT OF MARCH 3, 1821, 41 S8TAT. L., 1813.)

To all whom it may con-ern:

Be it known that

consistin

Grorae CoNsTANTI- ried by t

of a short-circuiting device car-
ie rotor itself, while the reactance

NESco, n subject of th Sing of Great Brit-
ain and Ireland, residing at Carmen Sylva,
Beechwood Avenue, Oatlaunds Park, Wey-
bridge, in the county of Surrey, England,
have invented certain new and useful Im-

rovements in Alternating Liquid Current

otors (for which I have ﬁle:} an a&)’plica-
tion in Great Britain Oct. 3, 1916, Patent
No. 110,003), of which the following is a
specification.

The present invention relates to molors
operated by a'ternating liquid currents of
the kind described in the specificatior of
Letters Patent Reissue No. 14738, and has
for its object the construction of asynchron-
ous rotary motors actuated by such currents.
The term alternating li‘ll,“id current is de-
fined in specification of Patent No. 1334290.

It will be readily seen that if an eccen-
tric is situated on a shaft, and cylindersand
pistons are arranged around the eccentric
at angles of 120 degrees apart, and if these
pistons are acted on by alternating liquid
vibrations also differing in phase by 129
degrees, the effect of the liquid vibrations
acting on the pistons is to produce as it
were a series of imipulses exerted in order
about the axis of the shaft acting on the
eccentric in a direttion parallel with the
shaft and exerting a torque if the shaft is
made to rotate imtially at the synchronous
speed.

Such motors have been described in Tet-
ters Patent Serial No. 1211679 and letters
Patent Reissue No. 14738. It will be seen,
however, that such a motor will not start,
and will not exert a torque, unless running
at the synchronous speed.

The present invention consists in an
asynchronnus motor actuated by polyphase
alterrating liquid currents.

The invention further consists in a rotary
niotor comprising a stator, transmitter and
rotor, the rotor being provided with means
allowing it to slip relatively to the otating
impulses, such slip being effected against
a resistance. :

The invention further consists in a rotary
wmotor comprising a stator, transmitter,
rotor, reactance and collector, the ccllector

is also cerried by the rotor, and consists in
a suitable elastic supporting device.

The_invention also consists in a motor
comprising a stator having three cylinders
placed at 120 degrees apart, with pistons
working in such cylinders, and actuated by
three phases of an alternating three-phase
wave transmission system, the transmitter
compricing rings interposed between the
stator pistons and the pistons of the rotor,
such rotor pistons working in cylinders
against the action of springs and a resis-
tance, such as that of liquid pumped through
small apertures.

The invention further consists in adjust-
ably restricting the passages through which
liqilid in the rotor is pumped.

‘he invention further consists in the im-
roved constructions of asynchronous motor
Lereinafter described. :

It will be seen that very many different
forms of motor can be constructed and that
many different applicaticns and combina-
tions of the machine are ‘Fossible, as is the
case in asynchronous induction polyphsse
electric motors. The motor is analogous to
the electric motor of this type, and 1s anal-
ogous thereto in its many applications.

Referring to the accompanying diagram-
matic crawings:

Figure 1 is u section of the motor con-
structcd according to the invention;

Figure 2 is an axial section of a modified
form of threc-phase asynchronous motor:

Figure 3 is £ section on the line 3—3, Fig-
ure 2; 4

Figure 4 is an end elevation of the motor
shown In Figure 2; A

Figure 5 is a section on the lina 53,
Figure 2.

igure 6 is a section of the outar part of
the stator on the line 6—6, Figurs 2;

Figure 7 is an axial section of a sunple
form of asynchronous motor suitable for
low powers;

Figure 8 is an axial sectior: of a mocdified
form.

In the form of the invent:on shown in
Figure 1, the stator comprises three cylin-
ders, a, b, ¢, which are connected to the
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three phases of a three-ph'se wave trans-
mission line. The transmitter is formed by
an otdirar “ell bearing, whose outer ring
d, is acte.. .m by the stator pistons thrcugh
ball segments p slidable in the pistons and
on the ring d, and the inner ring e trans-
mits pressure to the rotor pistons through
ball segments ¢ slidable in the pistons and
on the ring e. The rotor r comprises three
cylinders f, g, &, in wkich the pistons f*, ¢,
A' work against sprin%s. The space with-
in the pistons is filled witk liquid or
viscous material. The .2actance of the
rotor is provided by the three springs on
which the pistons work. The three cylin-
ders f, g, )?, are connected by narrow pas-
sages I, m, n, with a central common chaim-

T 0.

With a motor as sbove described, if the
cylinders @, b, ¢, ke connected to the three
alternating liquid columns of a three-phase
wave transmission system, the centire of the
transmitter rings d, ¢, will be displaced, the
displacement being constant in magnitude,
and rotating around the centre of the stator.

It will be seen that the cylinders of the
rotor are only free to rotate round the centre
of figure of the cylinders f, g, 4, while the
pistons f!, ¢*, A*, follow the movements of
the ring e of the transmitter. The relative
movement of the pistons /2, g*, A%, to the cyl-
inders f, g, &, will therefore pump the liquid
contained in the rotor cylinders through the
small passages I, m,n. . )

It can be shown by mathematical analysis
that the frictional resistance to the flow of
liquid through the narrow channels I, m, n,
and the pressure of the springs, and the
liquid pressures in the rotor cylinders, will
give a resultant torque on the rotor cylin-
ders which is constant in direction and mag-
nitude, The rotor therefore will gtart ro-
tating with an angular velocity smaller than
the angular velocity of the rotating displace-
ment of the transmitter. The rotor further
will be capable of developing a torque. The
result is that the rotor rotates in the same
direction as the rotatiny displacement, due
to the stator pistons, which displacement
may be regard‘e)d as a rotating mechanical
field, due to the stator. The rotor, however,
always has a slip relatively to the rotati
field, which is due to the pumping of liqui
by the pistons of the rotor through the re-
stricted passages , m, n, into and out of the
common chamber o. By diminishing the
section of the passages I, 7. n, the slip may
be reduced indefinitely, unuil the speed of
the rotor approaches very nearly to the syn-
chronous speed of the rotating field. The
torque obtained from the motor is nearly
the same as the torque obtained froia the
equivalent motor having a rotor with an
ordinary eccentric, the eccentricity of which
would be determined by the strength of the

springs used in the rotor. The drop in effi-
ciency, as compared with fixed eccentric
motors, will be determined by the slip. For
eﬁicxenci, therefore, it follows that the slip
should be kept as sma!l as possible by de-
cressing the passages I, m and n.

On the other hand, if the passages !,
and n are very small, the starting torque ':2
the motor is also small, and to obtain a
powerful starting torque, the passages I, m
and n must be incressed. This can be effect-
ed by closing the Eassages I, m, n, more or
less, according to the speed of the motor, by
a suitable plug worked from the outside,

According to enother form of the inven-
tion, the flow from each of the three cylin-
ders of the rotor may be collected by means
of a svitable collector outside the rotor.

In tue form of the invention shown in
Figure 2, the stator 1 is provided with three
pistons for each phase. These pistons are
operated in order around the circumference,
producing the rotating field acting on the
transmitter 2. The three phases of the
transmission line are ccnnected to the three
inlets 3, 4, 5, each of which communicates
with three of the pistons of the stator by the
passages 6, 7, 8, Figure 6, The transmitter
consists of a bearing 9 supported on spheri-
cal surfaces 10, 11, on the stator and rotor
respectively. The rotor 12 is also provided
with nine pistons, arranged in groups of
three, and is supported longitudinally by a
thrust bearing 13 between it and the back
plate 14 of the stator. The rotor 12 is suit-
ably keyed to the shaft 15, and its cylinders
16 communicate with a hollow in the shaft
by the passages 17. A hollow adjustable
valve spindle 18 is provided, which enters
the hollow shaft, ancf is adapted to more or
less close the communication between the
cylinders of the rotof. The rotor pistons
are pressed against. the transmitter by
sgrm%s 19. The valve spindle 18 is adjust-
able from the qutside of the motor by the
hand wheel 20, and is formed with a taper
end, so that as the spindle is screwed in or
out, it adjusts the apertures of the passages
connecting the rotor cylinders, and thus ad-
justs the friction opposed to the movement
of the rotor pistons. A conmnection is pro-
vided at the outer end of the spindle 1£ to
a constant pressure device pumping liquid
into the rotor cylinders at a constant pres-
sure, so that the mean pressure is kept high
enough to ensure that the cylinders are al-
ways full of liquid. The liquid required for
this purpose may be taken from the line by
which the stator is fed by long pipes of very
small bore, sufficiently fong to avoid waste
of energy. In larger sized machines, it is
convenient to fit a pump té the motor, for
mazintaining a constant pressure in the rotor,
by means of oil, which also effects the lubri-
cation.
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When starting a motor according to this
modification, in order to obtain s large
starting torque, the handle 20 must be turned
so as to open as far as necessary the passages
17 connecting the rotor cylinders. When the
motor has attained a normal speed, the
kandle will be turned so as to partially close
these passages until the slip is reduced to
the minimum practicable.

It will Le seen that the ball bearings illus-
trated may be replaced by other anti-friction
bearing surfaces, and other devices may be
used to avoid friction. Further, it is de-
sirable that good ventilation should be pro-
vided in order to dissipate the heat gener-
sted in the rotor when working with con-
siderable slip. The lubricating oil may be
circulated by a pump to effect cooling of the
rotor if desired.

In the form of the invention shown in Fig-
ure 7, the cylinders and pistons in the rotor
are dispensed with. In this form of the
invention, the three phases are connected to
the stator 22, actuating three pistons which
corxmunicate motion to the oscillating body
23, which is in frictional contact with the
rotor 24 over the {pherical surface between
them, and is acted on by a spring 25, which
tends to keep it normal to the axis of the mo-
tor. The rotor 24 is suilably keyed to the
shaft 26. In this case the reactance is pro-
vided by the spring 25. In this case a Een-
eral ball bearing 27 is also provided, to keep
co-axisl the parts 23 and 28.

The working of the motor shown in Fig-
ure 7 is as follows:—The rotating field pro-
duced by the pulsations of the three phase
alternating’ current in the stator 22 causes
the deflection of the plane of the front face
of the part 28, which is thus inclined to its
normal position at right angles to the axis
of the motor, the line of maximum inclina.
tion in this piane rotating uniformly about
the axis. This inclination is effected against
the action of the spring 25, which thus pro-
duces the necessary reactance on the mem-
bers 23, 28. The friction between the mem-
bers 23 and 24 operates in a similar manner
to the liquid friction in the modifications
above described, with the result that a torque
is produced, acting on the member 24, caus-
ing the sheft 26 to rotate. The friction be-
tween the parts 23 and 24 should be sufficient
to orever.: vnduly large slip.

In the ex:mples given above, onl{ three
phase motorz have ﬁ:}en described. It will
be seen. however, that similar constructions
can be sdopted for any number of phases..

Further, the stator may be worked by an
si-phase line, and the rotor mey be an m-
pkased rotor. The friction device shown in
Figure 7 corresponds to an infinite number
of phases in the rotor and 8 limited number
of phuses in the stator. In order to get s
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continuous torque. however, three phases at ¢8

least are necessary. If two phases only were
employed, the mctor would revolve if ini-
tially turned in ome direction or the other.
The torjue, however, would not be constant,
but of a pulsaticg nature. With three or
more phases, however, the torque is constant
and in one direction. In order to reverse a
motor constructed according to this inven-
tion, it is only nevessary to interchange the
phasee in the stator by a suitable reversing
switch.

In a modified ferm of motor shown in Fig-
ure 8 instead of using & spring as a react-
ance in order to Iimit the inclination of the
oscillating member, the reactance may be
provided by friction between the transmitter
31 and the rotor 32. The limitation of the
stroke of the sta:or pistons 33 is provided
for by the flange 54 which bears against the
rotor at one point. The necessary friction
arises from the pressure of the pistcns in
the ‘axial direction transmitted through the
transmitter to the rotor 32. A thrust bear-
ing may, if desired, be interposed between
the pistons 33 and the flange 34 as in the
modifications described above.

It wiil be seen that with motors as above

described the maximum torque possible is
the torque which is obtained at synchronous
speed, that is, when the slip is zero, and it
is not possible to obtain the higher torque on
starting. The speed of motors according to
thiz invention aiso cannot exceed synchnon-
ous speed equal tc that of the generator pro-
gucing the wave motion in the transmission
ine.

It should be understood that the maximum
torque on starting asynchronous motors ac-
cording to the invention is a function of the
resistance and capacity of the rotor circuit.
If the resistance is diminished below a cer-
tain limit, the starting torque diminished in-
stead of increasing. Similarly, in a mono-
phase motor constructed similarly to that
abova described but with two pistons instead
of three, there is a certain critical relation
between resistamce and reactance at which
with a very stigkt impulse the rotor will im-
mediately be cansed to rotate. This prop-
erty can be made use «f in adjusting the re-
sistance in such a machine by means of a
suitable plug, as above described, so as to
obtain that value of resistance at which the
motor will start easily with a very small im-
pulse. - .

I claim:

1. An asynchronous rotary alternating
liquid pressure motor coniprising in combi-
natior ; a stator; a transmitter; means for
rmparting impuises to said transmitter suc-
cessively, prodecing a rotating mechanical
field; a rotor; and non-rigia connectin
means allowing slip between said rotor an
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Suid rotating mechanical field and means op- ton., while said reactance comprises -
po‘sm 1 resistunce to said slip ag set forth_. ri[ii mechanicsl connection pe!?mittin; gloi;. 10
2. asynchronous rotary slternating n testimony whereof I have signed my
l:qt\;:i ;:nx?tstsure motéor;hoon;pnsxpg a stator, name to this specification.

4 smitter, a rotor having pistons, a re- ¢ CONY’ 5C
actance and a collector, sai c}())llectn:x! com- Witnggesoz i CONSTANTINESCO.
prising a chamber inside s2id rotor and pas- Jas, E. Auvsor,
sages leading from said chamber to said pis- W. F. M, Avaus,

Certificate of Correction.

It is hereby certified that Letters Petent No. 1,432,872, granted July 25, 1922,
upon the application of John Lewis Milton, of Cleveland, Qhio, for an improve-
ment in “Magneto-Ignition Systems for Internal-Combustion Engines,” were
erroneously issued to “ The Teagle Company, of Cleveland, Ohio, a Corporation
of bhio,” whereas said Letters Patent should have been. issued to Motor
Ignition & Devices Company, a Corporation of West Virginia, said corporaiien
being sssignee, by mesne assignmente, of the entire interest in said invention, as
shown by the records of assignments in this office; and that the said Letters Patent
should be read with this correction therein that the same may conform to the
record of the case in the Patent Office.

Signed and sealed this 26th day of December, A. D., 1922.

{smarn.] ‘ KARL FENNING,
Acting Oommissioner of Patents.
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APPLICATION FILED AuG. 25, 1921,
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UNITED STATES

1,432,673
PATENT OFFICE.

GEORGE CONBTANTINESCO, OF WEYBRIDGE, ENGLAND, ASSIGNOR TO WALTER HADDON,

OF LONDON, ENGLAND.

BYNCERONOUS ALTERNATING LIQUID CURRENT MOTOR.

Application flled Aungust 25, 1821, Serial No. 485,332,

(GRANTED UNDRR THE PROVISIONS OF YHE ACT OF MARCH 3, 1921, 41 STAT, 1, 1313))

To all whom it may « 1cerr-:

Be it known that 1 3Jroree CoNsRANTI-
NESCO, & subject of the l&.ng of Great Britain
and Ireland, residing at Weybridge, Surrey,
England, have invented certain new and use-
ful Improvements in Synchronons Alternat-
ing Liquid Current Motors (for which I
have filed an application in Great Britain
Oct. 3, 1916, Patent No, 110,005), of which
the following is a specification.

The present invention relates to alternat-
ing liquid current motors and especially to
motors for use in wave transmission sys-

tems, and has for its object _he production
of a synchronous rotary ricter runriag at 8
speed differing from that of the generator
and actuated by a polyphase alternatin
liquid current. >I‘he term alternating liqui
current is defined in the specification of
Patent No. 1,334,290,

In Letters Patent Reissue No. 14,738 it is
shown how energy can be transiaitted from
one point to another by means of a series
of periodic varictions of pressure and
volume, travelling along one or more liquid
columns. For example, if a motor is formed
by three cylinders and pistons placed at 120°
apart, the pistons differing in phase of mo-
tion also by 120°, such a motor will be kept
rotating by the pulsations of a three-phase
hiquid wave transmission line fed by a
similar generator. This is the simplest
form of synchronous motor.

A motor of the type described would be

- very difacult to start, and would be in-
capable of starting against an inertia fixed
on the shaft, as the effects of inertia in-
crease considerably with the speed, and
would prevent starting where the synchro-
nous speed is high.

The object of the present invention is to
obtain a synchronous alternating liquid cur-
rent motor running at a very much lower
speed than the speed of the generator.

The invention consists in a valveless al-
ternating liquid current motor comprising
three groups of pistons in cylinders, each
group being connected by sultable connec-
tions to one of three liquid columns, the
group being atranged around the motor in
such a manner that the movements of the
different groups differ by 120° in phase,

while the rotor is so shaped that the pistons
reciprocating in contact with it move with
a simple harmonic motion as the rotor re-
volves. .

The invention also consists in o valveless
polyphase alternating liquid current motor
so constructed (hat the speed of the rotor
is different from the speed of the generator.

It will be readily seen that such a ma-
chine may either act as a motor or gen-
erator according as the power is applied to
rctate the shaft or to the movement of the
liquid columnns acting on the shaft.

be invention further consists in con-

structing the apparatus in such a manner
that the speed of the rotor is a sub-multiple
of the speed of the generator.

The invention also consists in the im-
proved motors hereinafter described.

It has been proposed in a gas engine to re-
duce the speed of rotation of the driven shaft
relative to the piston speed by causing the
pistons to act tirough hinks on inclired sur-
faces on the inner surface of a ring mov-
ing with the driven shaft. It has also been
proposed in fluid pressure engines with dis-
tributing valves to cause the pistons to act
on cam surfaces designed to move the shaft
through a part only of a revolution during
one complete reciprocation of a piston.

It wilF ba seen that if the rotor is shaped
in such a munrer that for one revolution of
the rotor there are M reciprocations of each
of the pistons, and if the rotor iy fed from
a three or more phase transimission line in
which the frequency is N, the frequency of

. N
the revolations of the motor will he M %
. . .1
that the gearing ratio resulting is M

A reversing valve may be introduced be-
tween the generator and the motcr, and con-
densers huving inertias may be ermployed 1
the line as described in the specificaiion of
Letters Patent Reissue No. 14,738.

Referring to the accompanying draw-
ings :— ]

Figure 1 is an axial section and )

Figure 2 is a section on the line 2—2, Fig-
ure 1, of a motor constructed according to
the invention.
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Figure 3 is a diagram showing the
method of connecting the synchronous mo-
tor, adapted to run at a reduced speed to a
three-phase ne.

Figure 4 is an axial section of a mstor
adapted to run at a reduced speed in which
the pistons are arranged to act parallel to
the axis of the motor.

Figure 5 is a section on the line 5—5 of
Figure 4, while

%‘»'gure 6 is a developed section on the cir-
cum fercnce of the rotor.

Figure 7 shows a constru~tion adapted for
small power motors,

In the form of the invention shown ir
Figures 1 and 2, the rotor comprises five
similar discs @ carried on a shaft b, each
of these discs being shaped as shown in Fig-
ure 2, so that for one revolution of the rotor
the point of contact of the disc with one
of the balls ¢ in the cylinders d is displaced
radially five tines, so that the disc in rotat-
ing imparts to the ball ¢ a true harmonic
displacement having a frequency five times
as great as the number of revolutions of the
shaft . The balls ¢ in this machine act as
pistons and fit in cups sliding in the cylin-
ders d, springs being provided to balance
their inertia. In this construction the ball
15 free to rotate so that there is rolling con-
tact between the balls ¢ and discs a.

Any leakage which occurs past the balls
is replaced by suitable appliances in the
wave transmission line. As the leakage ac-
cumulates there is provided a leather cup
or other suitable stuffing box e to prevent
the escape of the oil from the machine. The
interior of the machine ic connected through
a return pipe f to a collecting tank situated
near the generator, so that a slow circula-
tion of the leaking fluid is maintained.
From the collecting tank a suitably ar-
ranged pump may be employed to pump the
;)il back into the three-phase transmission
ine,

In the inotor illustrated the cylinders 1, 1,
1, 1, 1, communicate with a co]chting chan.
nel I, the cylinders marked 2 and 3 resvec-
tively communicate with channels IT, T1I.
These three channels form closed rings com-
municating with the three pipes of the
three-phase line leading from the genera-
tor. The connections are diagrammatically
shown in Figure 3. In this figure there is
diagrammatically shown at ¢ a reversing
cock adapted to interchange the connections
between two of the phases for the purpose
of reversing the direction o ! rotation o?)the
motor.

Three condensers are shown connected to
the line at A, in order to take up the rise of
pressure which would occur on reversing or
when stopping the motor by closing the lines
at k. Capacities such as the long steel ves-
sel described in Patent No. 1,334,283 may be

1,483,678

substituted for these condensers. The three
phases of the transmission line may be con-
nected as at ! to three small bore pipes,
whose other ends are connected to a common
point m. As there is no varistion of the
pressure at the point m, oil may be pumped
n at this point at the mean working pres-
sure, in order to compensate for leakage,
so that check valves are dispensed with. A
pressure gauge may be fitted at n to indi-
cate the mean pressure in the pipes.

The use of the small bore pipes ¢ has the
advantage that it balances the mean pres-
sure in the three-phase line as is necessary
after each reversal. The pipes 1 should be
sufficiently long and of sufficiently small di-
ameter to avold any sppreciable loss of
power through heating,

The arrangement of pipes of small bore ag
above described affords a very simple
method of feeding lines in order to keep the
three-phase transmission line at a constant
meAn pressure, all that is necessary being to
pump the fluid in by means of an ordin
constant pressure pump, regulating the flow
from the pump according to the reading of
the gauge n. The generator o is shown dia-
grammatically connected to the lines on the
right hard side of Figure 3.

In the form of the invention shown in
Figures 4, 5 and 6 the speed of the motor is
one-sixth of the transmission line frequency.
In this modification the piston balls ¢ act
parallel to the shaft b instead of perpendic-
ular to it as in the case of Figures 1, 2 and
3, and the discs a are shaped at the sides of
their circumference as illustrated in the de-
veloped view, Figure 6. The cylinders 1,
1, 1, ete., 2, 2, 2, etc., 3, 3, 3, etc., are con-

nected to the conduits I, II, III in three

groups as before. Moderate size motors can
conveniently be constructed in this manner.

In the form of the invention shown in
Figure 7 the cylinders 1, 1, 2, 2, etc., cre
only placed on one side of the disc a which
is shaped as before on this side only. The
pressure of the pistons in this case 1s taken
up by a thrust bearing .

I claim :— :

1. A valveless alternating liquid current
motor comprising three groups of cylinders,
Fistons working in said cylinders, three
iquid columns, each of said liquid columns
being connected to a group of said cylinders,
sald groups of cylinders being arranged
arouad the motor in such a manner that the
movements of the three different groups of
pistons differ from each other in phase b
120 degrees and a rotor so shaped that the
pistons in contact with it move with a sim-
ple harmonic motion as set forth.

2. A valveless alternating liquid current
motor, comprising three groups of cylinders,

istons working in said cylinders, three
Fiquid columns, each of said liquid columns
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being connected to a group of said cylinders
sald groups ot cylinders being arrangecf
around the motor in such 2 manner that the
moveracnts of the three different groups of
pistons differ from each other in phase by
120 degrees, and a rotor so shaped that the
pistons in contact with it move with a sim-
ple harmonic motion, said rotor vperating
In conjunction with each of said groups of

pistons more than once during a complete 10
revolution as set forth.

In testimony whereof I have signed my
name to this specification.

GEORGE CONSTANTINESCO.
Witnesses:

W. F. M. Apams,

Joxes (3. Arrsop.
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