Jan. 22 , 1924,

_ 1,481,397
A. TETETLENI
CHAIN TURBINE
Filed Sept. 30, 1921 4 Sheets-Sheet 1

16
13-

15




Jan. 22, 1924;

o 1,481,397
A. TETETLENI B
CHAIN TURBINE
Filed Sept. 30, 1921 4 Sheets~-Sheet 2

0




1,481,397

Jan. 22 , 1924, n
’ A. TETETLENI

CHAIN TURBINE
4 Sheets-Shest 3

Filed Sept. 30. 1921

’??9‘ .

3o
3ia 31b
| i =
11— ’ 142

2 N

/0. 8. 30 5 /4 743
fig. 8. 6
3la-

J J.J"""‘-'U-"."“"'--L.,‘ | W
J ----LJ,._-""'J ” ' '--.L...“...h.. @?/”m /—ef%*t(/
Wy «’é W% . é’,




Jan. 22 , 1924, L 1,481,397
A, TETETLENI

CHAIN TURBINE

Filed Sept. 30, 1921 4 Sheets-Sheet 4

=




Patented Jan. 22, 1924.

"UNITED -STATES

1,481,397

PATENT OFFICE.

ARMIN TETETLENI, OF BUDAPEST, HUNGARY.

CHAIN TURBINE.
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To all awhom it may copcern:

Be it known that I, Armix TreréTrex,
residing at dJozsef-ter 10, in the city of
Budapest V., Hungary; and a citizen of

5 Hungary, hiave invented certain new and
useful Tmprovements 'in Chain Turbines,
of which the following is a specification.

This invention is a structural arrange-
ment by which the velocity of flowing ﬂmds,

10 such as water, air, etc., may be explorced
w1th respect to power.

“The basic principle of the invention is
the provision of turbine blades. carried by
an endless chain or chains, which blades, in

15 conmection with co-operatix g oulde ‘mem-
bers, are supported in such manner that the
opaces between the blades on both parallel
chain sections  are smaller at the oiitflow
than at the inflow.

20 According to another execution of the in-
vention, the turbine is placed in the smallest
cross-section of a channel, snmlar to a
Venturi tube. S
~ Finally, the invention -extends‘ to the

26 means for connecting floats to the hydraulic
motor, whereby the latter may be be elevated
out of the water; to the means for regulat-
ing and turning’ off the turbine; and to the
serviceable development of the chain guide.

30 The accompanying illustrations “show
various possible executions of the’ 1nvent10n
Briefly described;

" Figure 1 is a honzon‘ml cross-section of
an action and re- action turbine;

3  Tigure 2 is a diagram of the velomty

ratios of the device of Fig. 1;

© Figure 3 is a vertical qectlon on the line
VI—VI of Fig. 1;

Figure 4 is a top plan view. of a chain
turbine placed in a guide-channel which 1s
narrowed toward the center ; ,

Figure 5 is a v1ew in 51de elevatlon of the
. dev1ce of Fig., 4;

TFigure 6 is a view in front elevation ot a
submeloed chain-turbine, ,;howmg, more
partmulally, means in operative relation
thereto for raising the turbine out of the
water;

I wure 7 is a view in front elevation of
50 a turbme showing, more particularly, a re-

volving - shutter, and shutter - reotllatlllo
means; '

Floures 8 and 9 are views, in side eleva-
tion and top plan, respectively, of a device
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moving on circular rails, furnished with
asymmetllcal Ventull tube system ;

Tloure 10 is a longitudinal, Veltlcal sec-
tional view of certain parts’ of the Lurblne
showing, more particularly, a chain- crulde
for a turbme having horizontal axis;

Figure 11 is a flaomentaxy sectlonal de-
tail view of the form of chain- o‘mde ‘for
turbines with Vertlcal axes.

Referring, now, in detail, to. the draw-
ings,

The chain turbine shown. in Figs. 1 to 3
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is a turbine with a double flow of wate1 the .

first stage being a reaction- and the secono
stage .an action- turbine. As . shown, -the
water flows toward the guide- olades 1()1 48
indicated by, the left hand ArTOW 2, passes

70

through-the guide-blades, and, after leanno .

the same, strikes the: movable blades h,
which are shaped like the blades of reaction
turbines. The blades move as shown in Fig.
3, in a channel which is marrowed towar -
the middle 12; the ratio of its largest and
smallest cross-section being the same as that
of the largest and smallest of the spaces be-
tween the blades. Passing out. from between
this row of movable blades the water (with-
out the interposition of other‘gmde blades)
strikes the second row. of movable blades.
This second row of movable blades also
moves in a channel of which the cross section
increases in the above indicated ratio toward
the edge lying in the direction of the down-
current. As this increase just balances the
decrease of the space between.the blades, the
functioning of this row of blades is equiva-
lent to the row of an action turbine or liruit
turbine. * The velocity ratios of these. tur-
bines are shown in Fig. 2. "The ivater flow-
ing in the direction of the- arrow z enters Lhe
oulde blades with the velocity ¢, and passes
out, with the velocity ¢, TIf from'this ve-
locity. ¢, the translation velocity u at’ the
movable blade row be vectorially deducted
from the movable blade row, the relative ve-
locity 2o, of the water enteuno ‘the movable
blades will be obtained.  Here the velocity
of the water will be increased to the relative
velocity w;, the ratio of the latter to w, being
(in consequence of the above-mentioned nar-
rowing of the cross-section of the. channel)
the same as that of the square of 'the space
between the blades at the entrance noml to
the square of this space at the point »f ex:t.
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If, to this velocity w.,, the velocity » be
added by vector addition, the absolute ve-
locity ¢, of the water passing out will be ob-
tained. As there is no second arrangement
of guide-blades, the absolute velocity ¢, of
the water entering the second row of mov-
able blades agrees perfectly with the ¢, of
the rate and direction. From this, it is pos-
sible to obtain, by vectorial subtraction of
the translation velocity w of the movable
blades, the relative velocity w, of the water
entering the second row of blades. Between
these blades, which function in the manner
of action-turbine blades and limit-turbine
blades, only the water direction is changed,
but not the relative velocity. Therefore, it
the relative velocity 1, is plotted with un-
changed, but in the direction of the exit
tangent of the curve of the blade, we got

the relative velocity w, of the water leaving’

the turbine, and from this, by vector addi-
tion of the translation velocity u, the abso-
lute velocity ¢, of the water leaving the tur-
bine. This latter velocity agrees with the
absolute entrance velocity ¢, with relation
to rate and direction.

From this, it may be seen that, in this
chain-turbine, the blades of the second row
do not rotate at an angle of 180°; but at a
much smaller angle, which, under certain
circumstances, may even be below 90°. This
makes it necessary for the blades to rotate
at a much greater angle than 180°,—the
angle may even be 270° when passing fromn
the down-stream row to the up-stream row.
This lack of symmetry in the blade’s angle
of rotation may, according to the invention,
be accomplished as follows: Instead of
using one set of chains for guiding the
blades, two sets are used, the length and
number of links (also the total lengths of
the chains) being exactly the same. These
chains, as shown in Fig. 3, are arranged at
different levels. The inner edges 11’ of the
blades are fastened by hinges to the chain 13,
which passes around wheels 14, 15. The
ears 16 of the blades, near the other or free
edge, are loosely or pivotally connected hy
means of the rods 17 to the outer chain,
which passes around the chain-wheels 19, 20.
These wheels have a larger diameter than the

wheels 14 and 15. It is understood that, be-.

tween the chain-wheels 14 and 19, or 15 and
20, suitable gearing is inserted to ensure the
same circumferential velocity for both sets
of chains. Thus, the relative position of
both of the centers of rotation of every blade
remains unchanged as long as the chains arve
moving in a straight line; therefore, their
movement through this section is transla-
tory. Now, the inner set of chains and
wheels is so placed that one of the smaller
chain wheels is inside the chain wheel 20;
the result of which is (as the length of the
chain is the same) that the smaller of the
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chain-wheels projects beyond the larger ad-
jacent chain-wheel. The result of this again
ig that, when the chains rotate, as indicated
by the arrow 2, the circumference centers of

wheel 20 are slower than of wheel 15, as 7

they traverse a longer distance at the same
rate of speed. TFrom this, it follows that,
while traversing the distance from the left
side of the figure to the right side of the
same, the blades revolve around an angle
that is smaller than 180°. From the fact
that the circumference velocities agree, it
follows that the blades (while traversing
the distance from the right side to the left
side of the figure with the aid of the chain-
wheels 19 and 14) revolve around an angle
which, combined with the one formerly men-
tioned, is 360°. With regard to the size of
these angles, the limits at command may be
of considerable extent, if a suitable selection
is made of the distance between the centers
of rotation of the blades, also of the angle
embracing the straight line which is de-
scribed by the blades with the blade brace.
At this point, a casing is attached to pro-
tect the blades which are worked against the
current.

According to the execution of the inven-
tion shown in Figs. 4 and 5, these turbines
are placed in the narrowest cross-section of
a channel shaped like a Venturi tube (or a
similar tube-like arrangement). In theillus-
tration, the chain-turbine itself is indicated
by 80. The water is conducted to the chain
turbine by the collector-tube 31, and leaves
the same by means of the diffuser tube 32.
The closed case indicated by 33 is the engine
installed for the purpose of converting the
energy generated by the turbine (dynamo,
compressor, etc.) This arrangement makes
it possible to make exploitable, by means of
the turbine, a portion of the cross-section of
the flow which is much greater than its own
cross-section of passage.

The turbine of the mvention may be used
for all flowing water, for small brooks, as
well as streams and rivers, for ocean currents
and other flowing water. When used in
small streams, the turbine may, in certain
cases, be permanently installed, but so that
it may be raised, after the manner of a sluice,
by damming the stream. In this case, a
raising device operated either by man power
or by hydraulic or electrical means may be
employed for the work of lifting it out of
the water. The possibility of lifting out the
turbine facilitates the cleaning of the same
considerably, and also facilitates the execu-
tion of repairs that may be necessary from
time to time. It furthermore clears the
stream for the purpose of floating logs. 1In
larger streams or rivers with a current suffi-
ciently strong, the device is installed on
anchored floats. The conducting of the

-generated energy to the place of consump-
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tion can be accomplished by electric or pneu-
matic means, in which case the cables o1 pipe
conduits, as the case may. be, which conduct,
the power from the generator (or compres:

. sor)” which is attaehed to the turbine, are

laid along the anchor ropes; or the anchor
ropes may themselves be’ used for this pur-
pose, by employing electric cables or flexible
tubing. In places Whexe the direction of

the current changes hequently the lowe;‘

ends of the anchm ropes should be fastened
at one articulated point to the river bed.
Fig. 6 shows an installation mounted on
floats. This installation may be lifted out
of the water for cleaning, or for the execu-
tion of repairs. For “this pulpose, the
turbine case 61, that. is, the guide- channel
is provided w1th two sets o;f ﬁoats 63, 64.

The lower ones, 63, are nmcle large enOUOll‘

so that, when ﬁlled with air, the Whole con-
str uct1on is kept at the surface of the Water
with the turbine- chamber 1tqelf above’ the
water line; while the smaller upper ﬁoats
64 mamtam the 1nstallat1on in a certain
position below the surface. AccmdanIy,
if both sets of ﬂoats are ﬁlled with water,
the whole installation sinks to the bottom
of the river. If the water is removed from
the upper set of ﬂoats, the mstallatlon rises
to the working position, and, if the \vater 1s
evacuated from the lower set of ﬂoa,ts, also,
then the guide- channel and motor-chamber
rise completely out of the water, and only

a portion of the lower float remains beneath

the surface. These operatlons can be exe-
cuted in various ways. However, it will be
advisable, according to the 1nvent10n, to
make use of the following arrangement for
the purpose. The ﬁoats of the upper set
are connected by tuhes 65 with .the lower
set. A three-way stop-cock, or the like, is
attached to the tiibe at point 66. The third
branch 67 of this stop cock connects with the
water outside. The cocks can be ad]usted
by means of the handle or wheel 69 which
may be reached from the platform 68. - The
lower ﬂoats 68 are connected with . the outlet
cock 71 by means of tubes 70. The outlet
cock can also be adjusted from the platform
68 by means of a handle or wheel.. The
upper floats 64 are connected with one An-
other by the pipe 73. The extension piece
46 of the latter is furnished at this point
with the cock 4. Tube 75 connects tube 73
with an air pump 76 duven by ithe turbine.
When the .arrangement is in readiness - for
opera,mon all the .ocks are closed Now,
if it is deslred to raise the arrancrement f01

cleaning purposes, or for the execungn of.

repairs, then the pump | 76 is. opetated .so .as
to force air.into the ypper floats.” \When the

pressure is suffigient .(the amount necessary.

being easily . calculated) then the cocks 66
must slowly be bronght, into a position.which

5 will connect the upper ﬁoats with.the lower

8

ﬂoats and the cock 71 is opengd. In this
way, the compressed air 'will pass from 'the
upper ﬂoats to the lower floats, forcing the
water in the lagter through tube 70 %nd out
through cock’ 1, Whereupon the turbine
proper rises above the water-] -line and the
necessary work of cleaning or repzurmo
can be undertaken.

Now, when the arrangement is once more
to be submer(red to its normf\l working posi-
tion, the cocks 66 must again be so adjusted
as to connect the lower floats with the at-
mosphere. In this case, the air passes out
through the cocks 66 and tubes 67, and water
passes- in thlouoh cock 71, hlhn(r the lower
floats. But none can pass lnto the upper
ones, because of the position of the cocks
66. Thus the arrangement assumes its nor-
mal Workmtr p091t10n without any fur the1
adjustment. If, on the other hand, it is
desired to sink the arrangement to the bot-
tom of the riyer, then the cocks 66 mpust be
so ,ad]usted as to connect the upper floats
with tubes 67, and, in this way, with the
water outside. The cock 74 is then opened,
and the upper floats will fill with water
through tubes 67, and the air in the floats
will escape through a buoy. When lifting
the arrangement out of water, the opposite
process takes place. . Air is forced into. the
floats through the buoy and tube 47, and the
water thus “YForced out of the floats escapes
through tubes 67.

The centrifugal regulators (which are fur-
nished with a smtable gervo-motor) are gen-
erally used. If, used as a wind motor, the
wind velocity can be used.in place of the
motor. velocity for reoul%tlno" purposes. The
following alrangement is an example of
this (Tld 7). The turbine, or the opemn(Jr
130 of the Venturi-tube of the turbine, is
fitted with a revolving shutter 131 arranged
to roll upon a cylmder The latter is in-
side a box 132, and is ﬁtted with a spring
which is. ‘uranoed so that it is constantly en-
deavouring to Toll up the revolving shutter,

“Both edges of the end of the revolvi ing shut-

ter are fitted with screw nuts 133, which are
connected by a cleat 134. These nuts run on
a screw 135 with steep threads. The chain
‘wheels 136 which are connected by chain 137
.are fastened with wedges to the screw spin-
dle.of the screws, in order to ensure the same
twist for both screws. A wind wheel 138 is
.attached at the end of one or both screw
spindles, in this case a Robinson wheel.

The . ‘urangement works as follows: VVhen

the wind is normal, the wind-wheels are
;still, and the 1evolv1n<r shutter is in the low—
jest, posﬂmn If the velomty of the wind in-
.creases, then the wind- wheels overcome the
resistance .of the springs of the revolving
shutter, and, by means of the screws Whlch
engage the nuts 133, raise the revolving
shutter until the conetmtly extending spring
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. gradually narrowed.

reason of the wind motor.

2

of the shutter balances the pressure of the-

wind against the wind-wheels. Thus, as the
wind increases, the revolving shutter rises
higher and higher, and the inlet opening is
In case of a strong
wind, such as would be dangerous for the
turbine, the opening closes completely. Of
course, it is possible to insert some well-
known retarding gear between the wind
wheel 138 and the screw 135, which would
permit the use of smaller wind-wheels.

Where the current direction of the. me-
dium is variable (for instance, in the case

cof atmospheric air-carrents), devices are
uged which turn the turbine automatically”

in the direction of the current. The wind
vane and the little auxiliary wind-wheel are
devices of this kind, and are familiar by
But an invention
shown in Figs. 8 and 9 can also be used for
this purpose. It is well known that the in-
flow section of a . Venturi tube through
which the fluid always passes in the same
manner, is often shaped like a cone with a

‘large opening, and is, therefore, shorter than

the outilow section of the same. The reason
of thisis that the converging of the inflow-
ing portion of the medinm can be accom-

plished throungh a shorter tube section,

whereas, with the outflowing portion of the
medium, &
be exceeded, as, otherwise, the jet of fluid
will be separated from the sides of the tube.

According. to the invention, this asym-
' e 9

metric executicn may also at the same tune
be used for adjusting the device to the. di-
rection of the wind. In Figs. 8 and 9.30 is
the turbine casing, to which the shorter
tube piece 31* and the longer tube piece 31P
are attached. The latter rest on the circular
rails, by means of the wheels 141, 142. 1In
addition to the two outer chain wheels 5, 5,
there is a third chain wheel in the lower part
of the turbine. This chain whee! is fastene«l
by means of wedges to the main axis 146,
A downward extension ‘of the latter, into
the turbine box, could be made to drive the
generator, and would, at the same time, be
the axis of votation for the device running
on the circular rails. Now, if the direction

of the flowing liquid is changed, the device

will always adjust itself so that the shorter
of the funnel-shaped tubes 812 will be turned
to windward, because the funnel 31% takes
the place of the vane. In place of the cir-
cular rails, a simple axis of any other ar-
rangement running in a circle-may be em-
ployed.

Fig. 11 shows a chain-guide arrangement
which makes possible the supporting of the
chain not only against the forces acting with
the direction of the current, but, also, those
acting vertically with relation to it. This
arrangement can, therefore, also be used for
turbines with a vertical axis. The suppert-

certain opening angle may not
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ing of the chain is accomplished as fol-
lows: The journals of chain 2 are provided
with forks 170. Arocund the journal 171 of
the forks, rollers, shaped conically at both
ends are revolubly attached. ,

Ot course, the invention itself would oe
in nowise changed should the guide rollers
not be attached to every link in the chain,
but, instead, for instance, only to every sec-
ond or third link.

Various modifications, especially in de-
tail, may be made in my invention, within
the scope of the appended claims, without
departing from the spirit of the invention,
or necessarily sacrificing any of its ad-
vantages. _ ’

Having thus fully described my inven-
tion, what I claim as new and desire to
secure by Letters Patent is:

1. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades " pivotally connected to said chain
and forming two parallel rows, and means
secured to. said turbine-blades toward
their free ends for supporting them so that
the space between the blades on both chain-
sections is smaller at the outflow than at
the inflow.

2. In a chain-turbine, an endless chain 5

supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades pivotally connected to said chain
and forming two parallel rows, a steer-
ing-chain, and connections between said
steering-chain- and said turbine-blades.

3. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades pivotally connected to said chain and
torming two parallel rows, a steering-chain
of the same length as the turbine-blade
carrying chain, end wheels around which
said steering-chain passes, connéctions be-
tween said steering-chain and said turbine-
blades, and end-wheels around which said
turbine-blade carrying chain passes and of

“t

-¥

hil]

a0

100

larger diameter than said first-mentioned -

end wheels. ,
4. In a chain-turbine, an endless chain

supported for movement in two reversely-'

moving parallel sections, spaced turbine-
blades carried by said chain and forming

two parallel rows, and casing plates dis-

posed over the upper and lower edges of
said blades, the upper and lower surfaces of
the casing plates limiting the blades con-
verging toward the interior of the chain-
turbine, in such manner that the ratio of
their broadest and smallest interspace is the
same as the largest blade interspace to the
smallest, in order that the first row of blades
shall function as a reaction turbine and the
other row as an action turbine.

5. A chain-turbine according to claim 1,
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said chain-turbine being arranged in the
smallest cross section of a channel which is
narrowed in the middle and then broadens
out like a Venturi tube.

6. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades carried by said chain and forming
two parallel rows, casing plates disposed
over the upper and lower edges of said
blades, and floats connected with said cas-
ing plates for submerging and elevating
said turbine.

7. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades carried by said chain and forming
two parallel rows, casing plates disposed
over the upper and lower edges of said
blades, upper floats connected with the top
casing-plate, lower floats connected with the
bottom casing plate, and an air-pump driven
by the chain-turbine for compressing air to
force the water out of the lower floats.

8. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades carried by said chain and forming
two parallel rows, said chain-turbine being
arranged in the smallest cross section of a
channel which is narrowed at the middle
and then broadens out after the manner

a

of a Venturi tube, and revolving shutters

disposed as regulating devices in front of
the inlet of said channel.

9. In a chain-turbine, an endless chain
supported for movement in two reversely-
moving parallel sections, spaced turbine-
blades carried by said chain and forming
two parallel rows, said chain-turbine being
arranged in the smallest cross section of a
channel which is narrowed at the middle
and then broadens out after the manner of a
Venturi tube, revolving shutters disposed as
regulating devices in front of the inlet of
sald channel, and automatically-actuated,
wind-controlled mechanism for operating
said shutters.

10. In a chain-turbine, a casing having
an inlet and an outlet, an endless chain
within said casing, oppositely-disposed end-
wheels over which said chain passes, said
chain being thereby supported for movement

3b
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In two reversely-moving parallel sections, -

said casing being provided with oppositely-
disposed longitudinally-extending wedge-
shaped recesses, supporting-rollers carried
by said chain and having wedge shaped pe-
ripheries and moving through said recesses,
and spaced turbine-blades carried by said
chain and forming two parallel rows.
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In testimony whereof I hereunto affix my -

signature. 3
ARMIN TETETLENT.




