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To all whom it may concern:

Beé it known that I, Ben J. CAMPBRLL, a citi-
zen of the United btateg residing at Damnlle
Pittsylvania county, Vlrwmm h.:we invented

new and useful Impr ovenments in Fluid-Vis-
~cosity Turbines, of whmh the following 13 a

specification.

My mventwn relates to a fluid-viscosity
has for its object the economic

developmem of this class ot engines, and aims
to produce a turbine that is at once compact,

simple, and cheap of construction, reversible
~when so desired, of moderate speeds of revo-

lution, and maximum thermal efficiency with

practically no loss of effective power by fluid-
friction.

In the accompanying dr*awm,.@,s Iﬂﬂ- ure 1 19
a part longitudinal section of a tur bmu show-
x> novel features of mymwntmn Kig.

ing the
2 1s an end view of same, showing a part sec-

tion and certain portions removed to more

tully set forth its novel features.

Let 1 representa shaft, to which are suitably
secured rotatable membelg 2 3, with means

tor longitudinal adjustment, as by rings 23,

with set-screws 27, washers 24 25, and: bear-

ing collars or chsLs 21 29.

7 8 are end casings carrying bearings and
ng-boxes 9 10 and inlet and e mhcmst por ts

rlf'i

stul
11 12.

26 represents metallic gaskets of suitable
thickness to give desired adjustment to fixed
members 4 5 6, also used to make fluid-tight

13 1s an annular chamber in communica-

tlon with inlet-port 11; 14 17, concentric

chambers between stationar y and ar ound cir-
cumference of rotatable members. |

18 18 are ports in stationary member 4,
connecting chamber 17 and annular chamber

19, which connects with exhaust-port 12.

16 16 are ports in rotatable member 8, al-
lowmn actuating fluid to pass heoly to (Jach
side ot same.

30 shows a section along line ¢ «, 36 being
vanes cut by said line trom statlonary mem-
ber 5, 38 being vanes cut by same on rotatable
member 3, 33 Y showing bottom of concen-

moved bhowmﬂ similar

each side of

the Whole securely bound t(methu* by

thrt

tric recess meshing with vanes of opposed
11101111)61 --

28 1s portion of rotatable II]LI’IleI 3 with
parts in front removed, 35 showing the bot-
tom of continuous grooves, the d 1v1c11110--W‘LllS
of which form Lhe vanes 34 29 1s a view of

fixed member

but opposmelv" dire u,tmned

As shown at 33 39, Fig. 1, the concentric
recesses for vanes of opposed member donot
ehtmd to bott()m of ﬂl*()oves,'whic,h allows a

50

55
with parts in front re-
grooves zmd vanes

60

the gro0vVes, Whmh is across the str eAIMS ot:,

Auid and vanes of opposed member, thus set-
ting up a viscosity stress which of itself tends

to produce relative motion of the members
and effectively prevents the enormous loss of

energy by
contacting surfaces when moving at the great

velocity le]auve to each other common to the

‘turbine. |
In operation the actuating ﬂmd enters at

fluid-friction between the almost

Iniet- port 11 to annular clmmber 13, thence
through grooves and vanes between members

9 and () into concentric chamber 14, thence

toward center through grooves and vanes be-
_ . 15,
thence part passing through ports 16 168, flow-

tween members 2 and § into chamber

img outward through grooves and vanes on
member 3 into chamber 17,
thence through ports 18 18 into annular
chamber 19, Lhence out exhaust 12 to sultable
condenser or atmosphere.

To make tha engine reversible, it is s but

necessary to reverse points of admission and

75

8o

exhaust for each of the elements of the tur-

‘bine with suitable rever $1NnQ'- mlves

The construction shown glves an axial

the fluid on sides of rotatable member 2,

ust equal to the difference of pressure of
Qo
which for certain purposes is desirable, asin =

a vertical engine carrying a dynamo, &c or

to balance thl ust of propell
siredl 1s easily constructed
thrust, as when made up with all elements as

er, but Whu‘e_ de-
‘balanced as to

95

member 3, the pressure on each side of which
1s equal. _
1 do not desire to limit mvseli to the exact
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form shown and described, as compounding

can be carried to any extent desired, &c., but
to make such chenoes as may hnlv’ come

within the spirit and scope of the invention.
‘What I claim as my invention, and desire to

secure by Liétters Patent of the Umted States, .

is as follows:

1. In a fluid-viscosity turbine in combina-
tion, a shaft, rigidly secured thereon, with
means for lenmtudmal acdljustment, a plumhty
of disks, edepted to rotate, having lateral
working surfaces made up of a multlphelty f
orooves crossing radius at an acute angle, a
plurehty of concentric recesses on said sur-
taces, cutting the dividing -walls of said
orooves, the alternate recesses and crests of
seld orooves forming vanes on sald disks, a
pluraht} of relatively fixed or stationar y mem-
bers, adapted to inclose said disks, having on

opposed surtaces a multiplicity of OTO0VeS
crossing radius at an acute angle, a plurehty
of concentric recesses on said surfaces cutting
the dividing-walls of said grooves, the alter-
nate crests and recesses on sald grooves form-
ing vanes on said members, the crests of vanes
of members meshing with or fitting into re-
cesses on opposed members 1espectwe1y,, the
orooves and vanes, on opposed members being
0pp0$1tely dlrectloned and inlet and exhaust
port with suitable means for conducting the
actuating fluid to and from the grooves and
vanes of one element to those of the next ele-
ment, of the series, and to exhaust.

2. In a fluid-viscosity turbine in combina-
tion, a shaft, rigidly secured thereon rotatable
members hevmﬂ acting surfaces made up of a
multiplicity of grooves, a plurality of concen-
tric recesses, cutting the Walls of said grooves,
the alternate recesses and crests on said
orooves forming the vanes on said members,
a plurality of relatwely ixed or stationary
members adapted to inclose said members,
having on opposed surfaces a multiplicity ot

51m11cu grooves, oppositely directioned, with
similar coneentmc recesses, the vanes ot the
members meshing with or ﬁttmg into concen-

1 pur POSEes SDBGI
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tric recesses on opposed members, concentric
recesses on said members hevmo* less-depth
than the grooves on said acting ‘surfaces tor

ed.
3. In a fluid-viscosity turbine in combina-

tion, ashaft, rigidly secured theretoand adapt--

ed to rotate rotatable members 2, 3, annular
Exed or stationary members 4, 5, 6, end cas-
ings 7, 8, having bearings and Stufﬁno—boxes
9, 10 inlet and exhaust perts 11, 12, annuler
ehembel 13 1n communicatlon with mlet -port,
concentric chambers 14, 17, made between sta-
tionary members at circumference of rotata-

ble members, annular chamber 19, i1n commu-
nication with exhaust-port, a plurality of ports

18, connecting o-chambers 17 and 19, aplurality
of ports 16, in rotatable members 3 means tor
lono'ltudmal adjustment of rotatable members
On shatt as rings 23 with set-screws 27, and
washers 24, 93 shoulder-bearings 21, 22,

means for edjustmo‘ fixed members and mak-.

ing fluid-tight joints as by gaskets 26, the ro-
tatable disks and opposedc annular fixed mem-
bers having adjacent surfaces made up of a
mult1pl1elty of grooves crossing radius at an
acute angle, vanes formed by concentric re-
cesses or grooves cutting the division-walls of
eccentric grooves, of a Tess depth than sald ec-
centric grooves, said vanes meshing with or
Atting into concentric grooves on opposed

members the direction ot vanes and eccentric
orooves on fixed members being such that fluid

under pressure flowing along “them to points
of lower pressure ﬂows n (:111 ection of motlion
of rotating member with oppositely -direc-
tioned groovesand vanes on rotatable mem-
bers, substentmlly as shown as described.

In testimony whereof I havesigned my name
ication, in the presence of two sub-

1903. :
BEN J. CAMPBELL.

Witnesses:
Hexry M. WATKINS,
RouTrtLEDGE (CARTER.
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