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KARL ALQUIST, OF SCHENECTADY, NEW YOHRE.

MARINE TURBINE.

Lo all whom it may concern:’ .
Be it known that I, KarL ArqQuist, a sub-

Ject of the King of Sweden, residing at
Schenectady, ‘c-:junt{v of Schenectady, State -
n

of New York, have invented certain new and

useful Improvements in Marine Turbines,

of which the following is a specification.

The present invention relates-to elastic

fluid turbines, as steam turbines, for ma-
rine propulsion, and particularly to such
turbines when used in connection with two
or more propeller shafts. -
In the operation of several turbines a ma-

terial saving in both weight and cost may

be effected by running the machinesin series.
This 1s due primarily to the fact that the

total number of bucket rings required in

order to give a certain efficiency is mate-

- rially reduced, as each turbine unit deals
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with a lesser pressure range than otherwise.
The ordinary arrangement of turbine units
connected in series.cannot well be used for
operating propeller shafts, however, due to
the fact that it is essential that the shafts

‘be capable of indelqendent operation both

forward and reversing. _

The object of the present invention is to
provide an arrangement wherein the tur-
bine units associated with the respective

shafts are connected in series, thereby sav-

ing in weight and which at the same time
preserves the independence in operation of
each propeller shaft. | -

In. carrying out my invention I provide
tor each shaft a turbine unit which consists
of a group of forward and a group of re-
versing elements. These units are connect-
ed 1n series and have their admission valve
so arranged that each propeller shaft may
be run forward, stopped, or reversed with-
out 1terrupting the flow through the tur-
bine. To this end I provide suitable con-
duits for conveying the motive fluid to the

respective groups of each unit and valve
mechanism in such conduits which may be
operated to direct the motive fluid to either
-or both groups of any shaft unit.

The accompanying drawing is a diagram-
matic view illustrating the invention as ap-
plied to two propulsion shafts. |

Referring to the drawing, 2 and 3 are

‘the .turbine shafts, the one shaft 2 being
driven by a high pressure turbine unit deal-

g with, for example. about 509% of the
total steam energy; <. e., from. boiler pres-
sure down to atmospheric pressure in the

- the other shaft

unit.
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case of ordinary operating conditions, and

sure -turbine unit
steam energyv;

L F

utilizing the remaining
?. ¢., trom atmospheric pres-

sure down to condenser pressure. It will

be understood these values are given only
provided with forward elements or sec-
tions 4 and & respectively and reversing ele-
ments or sections 6 and 7 respectively. In
the present instance these elements gare
shown as being of the “Curtis” or “im-
pulse ” type. Any preferred turbine type
may be used however. |

Motive fluid is led to the high pressure
unit by condu’t 8 which has a branch 9 con-
nected with the forward elements and a
branch 10 connected with the reversing ele-
ments. Arranged in the conduit is a suit-
able valve 11 which may be adjusted to di-
rect the motive fluid to either branch 9 or
10, or to both, as will be obvious. The ex-
haust of the high pressure unit is connected

by conduits 12 and 18 to the conduit 14

which has a branch 15 leading to the for-
ward section 5 and a branch 16 leading to
the reversing section 7 of the low pressure

branches 15 and 16 is controlled by a valve
17 similar to valve 11. The respective sec-
tions of the low pressure unit exhaust into
the common chamber 18 which is in cem-
munication with the condenser 19. '
The valves 11 and 17 are shown in the
drawing in such positions that the flow of
motive fluid is divided between the forward
and Teversing elements and it may be as-
sumed that for this particular
turbine units are at rest. The operation of

“the turbines is.controlled by these valves,

which may be hand operated or indirectly

The flow of motive fluid through

3 being driven by a low pres-
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by way of example. The turbine units are
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position the .
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controlled, as for example by hydraulic pis-

tons or other suitable system of servo-mo-

tors, as 1s well known.

It will be readily understood from the

drawing that if the valve 11 is moved to-

ward the left, the flow of motive fluid which
has been assumed to be divided in such pro-

portion between the respective elements 5
and 7 as to just balance them against each

gradually directed in greater proportion to
the forward elements 4. The result will be
a greater forece acting on the forward ele-
ments than that on the reversing elements
and the turbine will begin to turn in a for-
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‘other and maintain the shaft at rest will be |
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right the turbine may be gradually reversed -

AL
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ward direction. The  meximum forward
torqub wili be %iz ained when valve 11 reacnes
the left valve seat thus entirely stopping the

flow of m{}‘éwe fluid through reversing sec-

tion 5. By moving valve 11 taward the

as will’ be cbvieus. 'Lhe Tow pressure tur-
bine unit is contrelled by the valve 17 1n
& siniiar 3‘;,1{1?:}.,1131. |

By the ! bove ary 'ma'emeﬂt it will D

ne utﬁ’biﬂ

E“"‘r

&efit *’JZI é.a
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g the. Aow of motive fluid therethrough
snd ¢ hat any graduation of vower, either
mav be {}bmu’lea 1t wall

forward or revers
}

::!'I‘r
2,180 ﬁ"*f: svident that the respective units can
he econtrolled entirsly fndevendently of each
O“%L.:hﬁ‘j;; | o |
The total powser of *‘he compfabcﬁ IHLE
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nd condrolisd by
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placed in conduit & in advance of the
volve 11,
The controlling valves 11 and 17 have
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 been shown in u.,h ir simplest form.
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It will

be undersiood, f*-:}wmm? that other forms

and ares ?rdﬁlel]ﬂ f valves may be used so
che fow o mmlm fhaid through the

turbine units is not interrupted.
1t will be bﬂous that with an ordinary

ment that flow of motive fluid
units wiil be g“ﬂa;ﬁ?st when
the valve 11 is in its middle position. Of*‘r{i-
narily, E:w:e er, this wil bo No Serrous ob-
jection as the valve will occupy this postiion
only oceasionally and then usually Jor a
“‘Jt.,j ‘short period of time. An Ordmny
aive arrangement will, therefore, usually
he sufficient. If found lpsimbie
some mesns. may be employed for 118{313111{}'

valve arrang
o the fur mm

the flow ¢ gmmmutﬂiy constant. in the
present 1ns tance L have shown the valve as
being. 80m eﬂrh% thickened so as to tend to
block off the fiow when 1n the mlddle DOS1-
fion and ‘*ﬁe‘g;‘s it uniform.
W’ﬂ@ﬁ i:h urbine units are running full
ced forward with the valves 11 and 17 up

gainst the .._,.ﬁ' valve seats,
bm:'e around the wheel or Wneels 6 would be
approximately atmospheric and In some
cases the rotation losses of this wheel, which
IS TUDNIRG idle under these conditions, may
ne conﬂdered too high. I have, therefore,
shown an arr: Lngement illustrating the gen-
eral principle whereby the pressure around
the eléments 6 may be decreased. ‘o this

end I pmvzde a pipe 21 leading from the

casing surrounding the reversing section
5 to the chamber 18 which mmmumcates
with - the condenser. Lommumcatlon be-
tween this pipe and the casing surrounding
the re‘*rel smg elenient is controlled by the
va,lve On the same stem with this valve
18 a Second valve 23 adapted to move between

he two valve seats 24 and 25. These valves

De evi-
units may be run Ior:
wmaﬁ eversed of s:,im:)peé without inferrupt-

however, .

the steam pres-

ing elements,
bine units in series, and valve means for

1,155,028

will be so arranged that vaive 22 opens just
Drior Lo the seatmg of valve 23 against valve
seat 24 and closes as soon as Va,hfe 23 moves
from this seat. The movement of the valves
is regulated by a suitable dash pot 26, which

may tqke the form of a hydraulic pisteﬁ for
examble. By this arrangement w nen valve,
11 is against its leit- hand seat the flow of

metive ﬁmd thﬂuﬁ'}l conduit 12 wiil force
vaive 23 to the 1@1:{ closing off the chamber
surrounding the rewrsm section 6 and

Opening the valve 292, thereby connecting tne -

mhmbm to the condenser. Any leakaf‘fe ot

motive Huid past valves 11 or 22 will nass to
The dash pot

the eoucenser by the pipe 21.
prevepis hammering on the part of the
o.  As will be clear the shifting of the
- .*a::. % from one seat to the other, or to an

iediate position will be m.mll}r auto-

1LTiN
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on the part of the attendant. I may also

ake ’GF{WlSl(}T} for by-passing all, or pait,

the steam past mh@ wheels in either tur-
‘biﬁem This may be ﬁquauie if one of the
surbines has fo be 5tﬁpmd for a compara-
tively long period while the other is worKking
(for instance in the case of one oi the pro-
pellers being damage a}ﬂ 50 as to prevent un-
1OCESSAry Wear om the turbine buckefs. Lo
this end I mayv provide, for example, suit-
able b*}r pass mndmts as shown at 27, hav-
ing tarotthing valves 28 therein. These
mhes will or dmarﬂy be elmed and will

only be opened when 1t 1s desired £o partially

or wholly cut a turbine section out of service.

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of Opemh{m of my invention, together
with the apparatus which I now consider

to represent the best embodiment E:hereoi 1

but I desire to have it understood that the
apparatus shown 1s only illustrative, and

. that the invention can bﬂ carried {}Hu by

other means.

What I elaim as new fmd desire to secure

by Letters Patent of the United States, 1s,—

1. The combination of a high pressure

turbine having 2 group of f@}:‘ﬁr&rd and a
group of reversing elements, a low pressure

tmbme mnﬂected in series therewith, a con- -

duit for conveying motive fluid to the high

pressure turbine having a branch leading to

each group, and a single valve arranged 1n
said condwt for dire ctmg the fiow to either
or both of said branches without at any time
interrupting the flow, so that there is at all

tlmes a supply ot ]ow pressure motive fiwid

-ailable for the low pressure turbine.

‘? The combination of a plurality of
shafts, a turbine umt for each shait having
a group of forward and a group of revers-
conduits connecting the tm—-

controlling the flow of motive fluid to each
unit armnged to dnect the flow to either or

and will require no care or atiention ¢
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~ of reversing elements, a branched

10
- of the low pressure units, and valve means |

1,155,020

both groups of each umit without at any
time interrupting the flow. B
8. The combination of a high pressure.
turbine unit and a low pressure turbine unit,

each having a group of forward and a-group

for conveying motive fluid to the respective

- groups of the high pressure unit, a branched
-conduit for conveying motive fluid from the

high pressure unit to the respective ‘groups

assoclated with each branched conduit for

directing the flow to either group or diyid-

~1ng the flow between the two groups without

15
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at any time interrupting the flow.
4. The combination;of a high pressure

‘turbine unit and a low pressure turbine unit, .

each of which has a forward and a revers-
1ng section, a conduit for conveying motive

‘fluid to the high pressure unit having a

- branch leading to each section thereof, a
- conduit for conveying motive fluid froin the

25

~ tween the two sections of the respective

30

39

- 9. The combination with a high pressure
~turbine having forward and reversing sec-
at- an.intermediate pres-

high pressure unit to the low pressure unit
having a branch leading to each section of

the low pressure unit, and valve means asso-

ciated with each conduit for directing the

flow to either section or dividing the flow be-

units without at any.time interrupting the

tions exhausting _
sure, and valve means for directing the flow

to either of said sections, of a low pressure
turbine which receives the exhaust there-

from, a condenser connected to the low

6. The combination of a plurality of tur-

conduit

tion, valve means for each unit for directing
~the flow to either section thereof, a con-

- -
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bine units connected in series, each unit.
comprising a forward and a reversing sec- -
45

dell_ser, a-lld .&Utomatic me&ns COntI',-Olle-d by

section thereof.

7. The combination of a high pressite

the flow of the motive fluid for connecting -
the reversing section of a unit of higher . -
pressure to the condenser when the flow of
motive fluid is being directed to the forward =

5O

turbine and a low pressure turbine connect- -

-ed 1n series, said high. pressure turbine hav-

ing a forward and a reversing section, valve -~
means for directing the flow.of motive fluid- .
to erther of said sections, a common exhaust -

pipe into which both said sections exhaust, :

a condenser, and automatic valve means for

disconnecting the one section from its ex- -

60

haust and connecting ‘it to the condenser

when the motive fluid 1s directed to the other

_section.

8. The combination of ‘a- high pressure
turbine and a low pressure turbine connect-
ed 1n series, said high pressure turbine hav-

64

ing a forward and a reversing section, valve

means for directing the flow of motive fluid -
to either of said sections, a common exhaust
pipe into which both said sections exhaust,
a condenser, and automatic valve means con-
trolled by the flow of the motive fluid for -

70

disconnecting the reversing section from the

common exhaust pipe and connecting it to
the condenser when the motive fluid is di-
rected to the forward section.. SRR
In witness whereof, I have hereunto set
~my hand this 15th day of April, 1914. -

- Ppressure turbine, and means for connecting R ' o
‘one of said high pressure turbine sections to

the condenser when the motive fluid is being
directed to the other. +

'KARL ALQUIST.

~ Witnesses: _
Brnsamin B. Huora,
Herex Orrorp.
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