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No. 791,414.

UNITED STATES

Patented May 30, 1905,

PATENT OFFICE

FREDERI(JK W. GORDON OF HARTFORD CONNECTI(JUT ASbIGNOR .

OF ONE-HALF TO ALEXANDDR GORDON

NEW J ERSEY

OF ASBURY PARK,

TURBINE.

SPEGIFICATION iormmg- part of Letters Pa,tent No. 791 414 dated. Ma,y 30 1905
~ Application filed June 19, 1903 Serial No. 162, 268,

To all whom it may concern:

Beit known that [, FREDERICK W. (GORDON,
9, cltlzen of the United States, residing at ch*t-

ford, in the county of Hartford and State of
(Jonnectlcut have invented certain new and

~useful Improvements in Tarbines, of which the

10

20

following is a specification.
My invention relates to improvements in
turbines, and has for its object the provision

of a machine of that class which will be simple

in construction and reliable in operation.
A further object of the invention is the pro-

vision in a turbine of blades of parabolic |

form, whereby a great 1mprovement In the re-
sult is effected. |

- A further object of the invention is the pro-

vision of a connected set of carriers having

blades of parabolic form, said set rotating in
one direction, and another connected set of
carriers, the blades of which are also of para-

~ bolic form, said other set rotating in a direc-

25

- shown in elevation.

35

40

tion opposite to that of the first-named set..

A further object of the invention is the pro-
vision of connected sets of blade-carriers al-

ternately arranged with relation to each other,

-one set moving in one direction and the other
- set In an opposite direction.
-, Furtherobjects of the invention will be here-

inafter set forth.

In the accompanying drawings, Fw‘ure 1is-

a>longitudinal vertical section of a turbme

| embodvmﬁ' my. 1mpr0vements parts being
Fig.21saside elev&mon _
of one of the blade- carriers, taken on line ¢ @

of Fig. 1 looking in the direction of the ar-

row, the casing. bemcP omitted and the bearing

and shafting bemo* represented in section.
Kig.8isa dmwammatlc view representing the

blade-carriers and the guiding-ribs, the ribs
Fw‘ 4: 1S a lon-

and blades being in section.
gitudinal Vertlca,l section of three of the blade-
carriers of my improved turbine, showing the

- manner in which they are asqembled Fm 5

45

1s a longitudinal vertical section of two of the
blade-carriers detached, showing them keyed
to the shaft which 1s fitted in the tubular shaft

of Fig. 4; and Fig. 6 1s a diagram showing

the mode of operation of the 1mpr0ved tur—-
bine. - o . .

"Referrmg to the drawings, the numeral 5
desiwnates a casing in which my impr oved
machme 18 mounted saild ca%mo rising from
a base 6.

In the cohstructlon Illustmted n FIO‘ 1 the

invention is shown adapted for use asa rotary
pump or as a blower to which fluid is supplied

50

55

through a port 7, leading to a su1table source

of su ppr

In a bearing 8 of the casing is Journaled a

tubular shaft 9, to which a pulleV or equiva-
lent element 10 may be secured. Either in-
tegral with or secured to the shaft 9 is a car-
rier 12, having a chamber 12, in which are
blades 13 of par‘abollc form, each blade being

brought to a sharp entrance end 13" and ter-

mina,ting at 1ts other extremity in a line sub-
stantially parallel to the axis of the carrier.

6o

Any requisite number of these blades may be
employed; but I have found about twenty to be

‘useful in accomplishing the result required.

Designated by 14 is a drum which projects

from the carrier 12, and this drum may either
be 1ntegral with or. detachably secured by
bolts or otherwise, as at 14', Fig. 4, to said
carrier. Adjacent to the carrier 12 is a sec-
ond carrier 15, having a chamber 15 provided
with a series of parabohc blades 16, prefer-

75

ably about forty in number, and ha,vmﬁ' de-

livery ends substantially parallel to the axis
of the carrier, but spaced at a less distance
apart than are the blades 13 of carrier 12.

8o

This carrier 15 is keyed or otherwise secured -

at 15” to a shaft 17, mounted in the tubular

shaft 9, said shaft being equipped with a pul- -

ley 18 or other element to which power may

| be applied, and said carrier is also provided
with a projecting hub 15’ for a purpose here-

inatter stated. Keyed to drum 14 at 19 is a |

third annular carrier 20, having a chamber 20’

adjacent to its perlpherv, in which ar e located

parabolic blades 20°, preferably about eighty

Wle

1n number and spaeed at a less distance apart

than are the blades 16 of carrier 15, the de- . '

 livery ends of said blades being substantwlly

parallel to the axis of the carrier. Secured
to shaft 17 by a key 21°is a fourth carrier 21,

having a chamber 21’, in which is disposed a
series (pretembly about one hundred &nd

93
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twenty) of downwardly - curved parabolic
blades 22, the delivery ends of which are sub-
-stantially . parallel to the axis of:the carrier.

Thiscarrier hasahub21® which when the parts

;3 areassembled abuts against the hub 15%of car-

rier 15, thereby spacing said carriers 15 and 21
apart.a sufficient distance to receive between
.them thecarrier 20, as illustrated in Fig. 1.
JJesignated by 23 is a fifth earrier, which is
keyed to the drum 14 at 23’ and is provided
with a chamber 23* adjacent to its periphery.
In said chamber are located upwardly-curved

blades 24 of parabolic form, preferably about

one hundred and sixty in number, although
the invention is not limited in.this respect:

The delivery ends of these blades are also sub- .

stantially . parallel to the axis of. the carrier.
From the above description it will .be seen

that.the connected carriers 12, 20, and 23 ro-.

tate 1n the direction of the arrows 30 and that
the set.of :.carriers 15 and 21 rotates in the.di-
rection of. the arrows 31:and that.the. para-
bolie. blades of the carriers 12, 20, and 23 are
curved upwardly, while the, parabolic blades
of the carriers 15 and 21 are curved down-
wardly, the result. being that two sets of op-
positely-rotating blade-carriers are provided,

the:purpose of .which will be set forth in the
description of the operation. of the machine.

hereinafter given. .

Designated. by 33 is a conical shell having a.
series. of ,preferably curved fluid directing or

guiding: ribs. 34 and a nozzle or outlet.35.
When. my invention is employed for use as

a .pump. or:-blower, power.will.be applied to
pulley.or other instrumentality.10 to .rotate

the.tubular shaft 9 and carriers 12, 20, and 23,

driven: by said shaft in, the direction of the
arrow-30 1n Fig. 1, and: to pulley.or other ele-..
ment:18 to rotate it and the.carriers 15 and.21
in the opposite.direction, or that of the.arrow.
31 iﬂ Sa,ld ﬁg.u_re.. - When the '- machi_ne_ 1S
started, the: casing 5 is supplied with liquid
through.port7, and, as will be.observed,owing:

to.the. parabolic.shape of the blades 18 of.car-
rier 12, they will readily engage fI

ward and. force it in an axial direction toward

the. outlet. 35, while the.parabolic blades.16.of -
carrier-15, which.rotates in an opposite direc-
‘tlon. to that. of carrier 12, will. take the fluid
delivered by theblades of said carrier12,carry.
1t downward. and: upward and. force. it axially.
forward at.substantially double the velocity
at which. it is .propelled by the. blades 18.
Then.the. blades 20° of carrier,20, rotating in

the same direction as carrier.12, will receive

the fluid from blades.13, will carry it upward

and, downward and: forcibly deliver it axially
of.the casing at further.augmented. velocity.

Then the.blades 22 of carrier 21, rotatin o in
unison. with carrier 15 (see Fig. 5) and in an

opposite direction to that of carriers 12 .and
20, will engage the.fluid, carry.it downward

and upward and. forcibly expel it at. greater | direction to the third carrier, the lines L, M,

uid within.
sald casing, carry it upward and then.down-.

791,414

velocity than it had when leaving carrier 20,
and; finally, the parabolic blades 24 of carrier
28, rotating conjointly with carriers. 12 and
20, as shown in Fig. 4, will scize the liquid,
carry it upward and then downward and in-
pel it axially forward at greater velocity than
1t 1ssued from:the blades 22, and from said
carrier-23 the liquid is foreced: between the
gulde-blades 34 and to. the .conical shell 33,
from which it escapes by the nozzle-opening

{ 35 In this way the velocity of the fluid is
constantly augmented as it travels to its dis-

charge-opening, and while 1 have shown five
alternately-arranged carriers, three of whicl

rotate. in one direction and two in the oppo-
site direction, it is to be distinctly understood

that the invention is not limited in this re-
spect, for any desired number.of said carriers
may -be.employed; noris it limited to the par:

| ticular.shape or.specific number of blades. in-
the. carriers shown, .for.medifications may be -
made without.departure from the invention.

Referring to the diagram EFig. 6, the line A
represents-the angle (approximately twenty
degrees) -at. which:.the. blades. 18 of. the first
carrier. 12 engage the.-fluid, the. .line A’ the
speed and axial direction: of the currents flow-

| ing.from said blades, and the.line. B the speed
of:said . flow circumferentially, the resultant.

being designated-by. C. Lines A’ and B are
equal, and each designates the velocity of the
first and all succeeding blades of .the said car-
rier. By.receiving the.-fluid in the first set of

| blades at an approximate angle of twenty de-
grees 1t will fill the.space between every pair

of.blades when. the:carrier.is rotating at high.

speed.. Now. by rotating in close proximity.
to the. first carrier 12 a second -carrier 15 in .

an. oppostte direction, said second: carrieralso
having parabolic blades 16 of less height than

the: first set, the angle. designated -by line I,
and of about thirty-six degrees, at which the
fluid 1s entered by.the blades of the second..

carrier-will be. such:as will receive the:fluid

from the blades of the first carrier without

shock. or blow, and the. blades of .said second
carrier will ‘pick up the. fluid .at.its already-
attained velocity.on the angle designated by
sald line K and will gradually force it axially

until. it is .delivered : by said.second .set of
! blades- about on.the line T of the diagram,

the line G representing the:speed and. the di-

rection of movement:of said .second carrier.
In like.manner the: parabolic:blades 20% of ‘the -

third carrier 20, which.are of less height than
the: blades 16 and rotate reversely to carrier

15, will enter the fluid on line H at an angle
of about fifty-two-degrees without shock and -
force .1t upward and axially along lines 1 and .

J, the.speed and direction of movement of
the.third carrier being designated: by the line
K.. Coming now to the fourth carrier: 21,

| also having parabolic blades 22 less in height

than: blades 20° and rotating in an- opposite

70
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and N show the resultant eﬂ’ect of the flow of |

eras @

liquid from the blades of said carrier.  So.t00,

it will be seen that the current flowing from

one carrier 18 picked up without shock or blow

blades.

axial direction at Increased speed until the

final enhanced speed i1s obtained as said fluid

- leaves the blades of the last carrier and is
- forced by them between the guide-blades 34

~ variousblade or vane carriers are fitted closely

and into the conical nozzle 385.

sultant effect 1s different from that accom-
plished by my improved turbine.

blowers or as turbine water-wheels, parabolic
blades have not been employed and the blades

have elther been so inclined or so curved that-
~ they cannot accomplish the result attained by |
the improved: construction above set forth. |
Furthermore, the blades of these old con~

structions have neither differed in height nor
in number, and consequently have been un-
able to accomplish the result hereinset forth.

As will be observed from Figs. 1 and 3, the

together and yet with sufficient clearance to

~ enable them readily to pass each other, and

L

- with drum 14, are first placed in pos1t10n'
within the casing 5, and:the shaft 17 is then.

- Carrier 15 1s

by surrounding the carriers 15, 20, 21, and
23 with the drum 14 leakage of fluid between | other set of carriers in 4, dlrectlon opp081te to
‘that of the first set. ~.
- 4. Ina turbine, a carrier COITIp[‘lSlIlU' a Wheel'
‘having a chamber adjacent to its periphery,
‘and a series of blades of parabolic form cross-
‘ing said chamber, and the delivery ends of-
“which are substantially parallel to the axis of
‘the carrier, combined with a second carrier

the adjoining surfaces of sa,ld carmers 1s prac-
tically eliminated. |

- In assembling the parts of my lmproved'

turbine the tubular shaft 9 and its carrier 12,

inserted in said tubular shatt.

- then slipped upon said shaft 17 and is keyed

 place.

or otherwise secured thereto. Carrier 20 is

then inserted within drum 14 and is locked
thereto by key 19 or otherwise. -

then ‘slipped upon. shaft 17 and secured in

23, and, finally, the conical shell 33 is a,ttached

~ to the open end of the casing.

Blades the working surfaces of whlch are

drawn on parabolic curves cause an impor-
“tant improvement in the result, for the en--

trance ends 13’ of said blades cleave the liquid,
and the -delivery ends, being substantially
parailel to the axis of the carrier, drive said
liquid forward in an axial direction, whereby |

_ ~ Im all prior
constructions of which I am aware the re-

In said
prior constructions, whether employed as

Carrier 211 18

While the blades are shown atta,ched to car-

‘riers of wheel shape, any suitable modifica-
So, too,

splashmcr is ‘either entlrely avmded or 1s re-
| duced to a minimum. )
- the lines O, P, and @ illustrate the resultant |
effect of the fluid when delivered by the para-

‘bolic blades 24 of the fifth carrier 23, should | tions may be made in this respect.

it be employed.  From what has been stated |

any means may be employed for driving the .

-Any suitable means may be employed for

imparting power to the shafts of the machine,

and the invention may be employed asa pump,

“a blower, or for other uses, if desired.

carriers, the invention not being limited to the‘ |
. ‘shafts shown. = - -

by the parabolic blades of the next carrier at |
-1ts own velocity, and so on, constantly increas-
Ing 1n velocity by the parabolic blades of the |
" succeeding carriers until it is delivered into
~the comcal shell 33 by the last set ot pa,ra,bollc :

TS

Hawng thus descrlbed my mventlon what

I claim 1s—

By arranging the blades 1n the manner de- f
seribed and by rotating the carriers in oppo-
site directions the fl aid at continually-accel- |
erated velocity is picked up at gradually-in-
creasing angles and is forced forward in an

1. A turbine comprmno' a casing; means for

“supplying fluid thereto; sets of connected car-
riers, each carrier having a series of parabolic:
blades, the delivery ends of which lie in
-planes substantially parallel to the axis of the
carrier; and mechanisms for driving one set
| of carriers in one direction-and the other set
~of carriers in an opposite direction. --

2. A turbine comprising a casing; a carrier

the delivery ends of which lie in planes sub-

‘stantially parallel to its axis; and means for

rotating said second carrier in a dlrectlon op-
posite to that of the first carrier. =~ . -

3o

“having blades of parabolic form, the delivery
“ends of which lie in planes substantla,llv par-
-allel to the axis of. the carrier, means for ro-:
tating said carrier in one leeCtIOH a second
i'carrler also having blades of parabohc form

90

95

3. In a turbine, the combination, with con-? |

‘nected carriers each having blades of para-
- bolic form, and the delivery ends of which are
‘substantially parallel to the axis of the car-
| rier, of:connected carriers each also having
blades of parabolic form, and the delivery

‘ends of which are substantially parallel to the
-axis of the carrier; means for independently
‘rotating one set of carriers in one direction:
‘and . means for 1ndependentlv rotating the

‘having a chamber adjacent to its periphery,
‘and a series of blades of parabolic form cross- -
‘Ing sald chamber, and the delivery ends of
‘which are substantially parallel to the axis of"
‘said carrier; a driven shaft to which one car-
Carrier 23 is then keyed to drum 14 at |

rier is connected; and an oppositely-driven

shaft to which the other carrier is connected.

5. A turbine comprlsmo' a casing; a shaft

“mounted in said casing; a set of carriers se-
‘cured to sald shaft, ¢ach carrier having para-
‘bolic blades, the delwerv ends of - which are
substantially parallel to its axis; means for.

rotating said shaft and carriers in one direc-.

tion;. a “second connected set of carriers, each.
£30

having parabohc blades the dehvery ends of

100
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which are substantially parallel to its axis; a
shaft to which said second set of carriers is se-
cured; and means for rotating said shaft and
second set of carriers in a direction opposite
to that of the first-named shaft, the carriers

.of the two sets alternating with each other,
substantially as set forth.

6. The combination, with acasing, of a pair
of shafts, one mounted within the other, jour-
naled in said casing; a series of independent
carriers rigid with one of the shafts, and each
having blades, the blades of one carrier dif-
fering in spacing from those of another car-
rier; and a series of carriers rigid with the
other shaft, alternating with the first series,
and. having blades, the spacing of one set of
which is different from that of another set.

7. The combination, with a casing, of a ro-

tary series of connected carriers having blades

of parabolic form pointing in one direction,
and a second oppositely-rotary series of con-
nected carriers having blades also of parabolic
form peointing in the opposite direction, the
blades of the respective carriers differing in
spacing, and means for supplying fluid to said
casing.

8. The combination, with two sets of car-
riers having blades or vanesspaced at different
distances apart, of means for rotating one set.
of carriers 1n one direction and the other set
of carriers 1n the opposite direction.

9. The combination, with sets of carriers,
each carrier being independent and being pro-
vided with blades of parabolic form of dif-
ferent spacing from other carriers of the set,
and the members of each set being connected,
of means for rotating one set of carriers in
one direction and the other set of carriers in
the opposite direction.

10. The combination, with a casing, of a tu-
bular shaft journaled therein; a carrier rigid

with said tubular shaft, and having parabolic

blades, the delivery ends of which are sub-
stantially parallel to its axis; ashaft mounted
within the tubular shaft; a pair of carriers
carried by said shaft; and each carrier having
parabolic blades, the delivery ends of which
are substantially parallel to its axis; and car-
riers controlled by the tubular shaft, and al-
ternating with those carried by the shaft
mounted within said tubular shaft, said car-
riers also having blades of parabolic form,
and the delivery ends of which are substan-
tially parallel to their axes. |

11. The combination, with a casing, of a tu-
bular shaft journaled in a bearing of said cas-
ing and having a carrier; aseries of parabolic
blades rigid with said carrier, and the delivery

ends of which are substantially parallel to its

ax1s; ashaft mounted within the tubular shaft:
a carrier rigid with said shaft, and having a
series of parabolic blades with their delivery
ends substantially parallel to its axis, said
carrier being located adjacent to the carrier

791,414

of the tubular shaft; acarrier having a series

of parabolic blades: aconnection between said
~carrier and the carrier of the tubular shaft:
-another carrier also having a series of para-
‘bolic blades rigid with the shaft mounted
~within the tubular shaft; a final carrier hav-

ing a series of parabolic blades, and located
adjacent to the last-named carrier; means for
connecting said final carrier with the earrier
of the tubular shaft; and means for rotating
the shafts in opposite directions.

12. In a turbine, the combination, with sets
of carriers each having blades of parabolic
form, the delivery ends of which are substan-
tially parallel to the axis of the carrier, of
means tor rotating one set of carriers in one
direction; and means for rotating the other set
of carriers in an opposite direction, wherehy

Mluid acted on by the blades will be forced in

an axial direction from the casing.
13. Inaturbine,the combination, with acar-

‘rier having blades of parabolic form the de-

livery ends of which are substantially parallel
to the axis of said carrier, of a sccond carrier
having like blades; means for rotating said

“carriers 1 opposite directions; a casing hav-
‘1ing a port for the admission of fluid; and a

conlical shell projecting from said casing, and

“having guide-blades on its inner side.

14. Inaturbine,the combination, with acar-
rier having blades the delivery ends of which
are substantially parallel to the axis of said
carrier; of asecond carrier having like blades:
means for rotating said carriers in opposite
directions; a casing having a port for the ad-
mission of liquid; and a conical shell having a
series of curved guide-blades, said shell pro-
jecting from the casing.

15. Thecombination, with acasing, of acar-
rier having blades of parabolic form the de-
livery ends of which are nearly parallel to its
ax1s; a second carrier arranged in close prox-
imity to the first carrier, and also having
blades of parabolic form, the delivery ends of
which are nearly parallel to its axis said
blades being so disposed that they will enter
the fluid delivered from the first set of blades
without shock or blow at an angle different
from that at which it was entered by said first
set of blades; and means for rotating the car-
riers 1n opposite directions.

16. The combination, with a carrier havine
blades of parabolic form, the delivery ends of
which arenearly parallel toits axis, said hlades
entering fluid at a certain angle, of a second
carrier having blades of parabolic form, the
delivery ends of which are nearly parallel to
1ts ax1s, and which enter fluid at an angle dif-
ferent from that of the blades of the other
carrier; and means for rotating the carriers
In opposite directions.

17. The combination, with a rotary carrier
having parabolic blades, of a second oppo-
sitely - rotatable carrier having parabolic
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blades dlﬂ‘erently SP aced apart and of dlﬁer-" ond CELI'I'IBI‘ in a dlrectmn Op];)OSlte to that of
ent height from those of the first carrier. the primary carrier. . 10
18. The combination, with a primary car- | - Intestimony whereof I aﬁx mv mgn&ture In
rier having parabohc blades, of means for ro- presence of two witnesses. =
5 tating said carrier; a second carrier having | .. FREDERICK W. GORDON
pambohc blades dlﬂermcr in spacing, in num- Wltnesses |
~ ber and in height from the blades of the pri- | FRANCES E. BLODGETT, .

. mary carrier; and means for rotatmn' said sec—-' ~ Cuas. F. SOHMELZ

-\'u-.
™
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