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To oll whom. it may coneern. ‘

Be it known that I Jons L Froraorses,
a citizen of the Pnited States vesiding af
York, in the ceunty ol York and State of
Pennsvlvanta, have invenied new and nse-
ful hprevement: in Twdhimes, of which
following is w specification.

Thicinvenlion relates to improvements in
wicke! gates for waler wheels of the Go- |
bine {vpe. and the priveoy object of the
mvention is fo provide lproved moantings |
and operating conneetions Tor gates of this

the !

facility md when desirable or necessary any |

the gates may be quickly and easily r1é-
woved and rencwed or replaced, the pres-
enl invention providing means whereby this
may be accomplished without dismantling
or distarbing any parts of the turbine strue-
ture other than those pertaining to or form-
g purls of the particular gate to e re-
moved or replaced, and henee, rencwal or
repair of the gates ean be made with @ mini-
mum delay and at small expense, although
the gale and s adjusting or operating con-
nections possess pm({x v the strength of

the “usnal solid integral, cast or forged
vales.
To these and other ends, the invention

conxisls in cortain improvements, and con-
Dinations and ‘\.'t,zv.;;x-nu'ms of parts, all as
will be heveine ul( more fully described, the
novel featiires being mnntvu ont pmtlcn-
farly in the o ihe end of the specifi-
cation,

in the secompanying (h‘x\\mm —Higure
Tisw view >ni‘\' in section of the penplp
eral porfion of o twbine  water 1 wheel
cquipped with wicket

;Iili

« f
g

gates constructed in
accordance with Hw present imvention: Fe.

2 vepresents wosecdion on the line -2 of
Fig. 1 Mg detat] sectional view of
one of the wutes and s monnting and oper-

9
o !,\. i

aling connections: g, 4 s aoview similar
to Fig. 3 showing o maodificd Torn of the -
o

vention: and ‘*w 9 pepresents a fransverse
“v(twm of Hw wute shown in Fig. 3 and on
the )mu S0 of that figure,

Stmilar parts ave (l(-smnated by the same
veference characters in the severnl views.

The present improvements are applicahle
ally to water. wheels and more espe-
cially to thase of he turbine type employing
e adjustable in

Specification of Letters Patent.

HESTEIS

Patented Iuls‘l() 1012

Serial No. 852,971,

tnison to regnlate the flow of water to the
vevoluble wheel or vunner. In the present
m=tunce T have shown the nnpm\nnvnts as
avplicd to a conventional for of tiebine of
{yvpes | odesignating o portion
cevoluble wheel or runner, 2 the dome. or
cvown above the wheel ar runner, 3 and 4
the upper and fower suyp, ot s the wicket
aates, there being an aunular row of these
gates which suerowd the wheel or imner

for

and S destenates the fenders which are lu-
eated inoan annulae row exieriorly nl the
rew of gutes, as stown clearly in Fie,

Fach gate 6 mmpnava a bndy nl well

fnown or appropriag
which exiends
throngh

e-forin Baving a bore 7
verlially o axinlly there-
and i that foru? of ihe mvention
shown in Figs, Lto 3 inclisives the apper
and Jower ends of this hore T are G tpmml {0
form reversely th\posz conteal or {apered
seats Sand 9. A gate stemn 107s provided For
the botiom of cach gnte. this gale stem
having  a conieal  or  tapered  portion
T whieh is complemental o and adapted
te be foreed axially  into (he
or tapered seat 9 in the hottom of the eate,
and this lower gate stem has an axial bore
throngh which the Tower end of a ain gate
pin or bolt I‘) pusses, the Tower end of this
pin or bolt 12 being threaded and provided
with a (-'nmahlv nut Lo the Jatter heing
preferably provided with a cotter pin 14 to
prevent Toosening thereo.. \p upper gate
pin 130y also ]no\i(ivu. it having a conies 11
fapered Tower end 16 which 13 adapted

foreed axially into the mmplum(ni uy
conieal or {'muv(l seat 8 0 the upper end of
the gate, and in order to pmpml\ secure the
upper gaie pin to the gage and Srevent rela-
tive QllHl.i.j_‘ movement between these parts,
aopaiyoof feathers 17 ave provided, these
feathers being momied i key sents 18
formed i the conical or Lapered portion of
the upper pin 15 and when the fatter is in-
serted into the corresponding seal in the
gates the feathers engnge and interlock with
approprintely  positioned  kev  seats 19
ferined in the canieal or tapered seat § in
the zate. The upper pm 13 extends through
a hiore provided for it in the upper gate stp-
pert or casting 3 .m(l it is provided at its
nnper end w ith a flange 20 to receive an op-
erating crank 21, the hub of the latter being
remove xhl\ seked or seuued to the flange 90
vy suitable means, such, for example, as the

he
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bolts 22, and the main pin or bolt 12 ex-
tends upwardly through the gate, through a
bore’ formed in the upper pin 15, and
through the hubof the crank 21, the upper
end of the pin or bolt 12 being threaded and
provided with a nut 23 which bears upon the
top of the crank hub. :

A space or chamber such as the chamber-

24 is formed-or provided below the bottom
gate support or plate 4, the nut 13 on the
lower end of the main pin or bolt 12 being
accessible from this space or chamber 24.
Access to the space or chamber 24 from the
exterior is afforded by a suitable number
of hand-holes 25, there being preferably one
of these holes between each pair of fenders
5, and each of these holes may be covered
normally by a removable plate 26. - The
crank 21 for each gate is operatively con-
nected to suitable adjusting means. - For ex-
ample, in the present instance each of these
cranks s connected hy a link 27 to a vota-
table adjusting ring 28, the latter serving
to simultancously adjust all the wicket gates
in unison. . :

In using wisket gates provided with
mountings and- operating connections such
as just described, each gate can be mounted
or assembled in the following way: The
gate is placed in position between the upper

. and lower supports 3 and 4, the lower pate

~pin 10 is then inserted through the hand-

hole 25 (the cover plate 26 being removed),
and this pin can be passed by hand from the
chamber or space 24, through the bearing
provided for'it in the bottom gate support 1
andd into the lower end of the gate. The

“upper gate pin 15 is passed through the

40

45
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=
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upper support or casting 3 until its lower
tapered or comieal end enters, the conical or
tapered seat 8 in the upper end of the gate,
the- feathers engaging in the keyways [9.
The nain pin or tie bolt 12 is then passed
downwardly “through the upper pin 13,
through the gate, and through the lower pin
I, and the nut 13 is apphed to the lower
end thereof, the crank 21 15 then applied
and holied to thie upper end of the pin 15,
and finally the upper nut 23 is applied to
the upper end of the main pin or tie holt
12 and iy tightened, the erank being appro-
priately connecled {o the adjusting ring 98,
Tightening of the nut at the upper end of
the main pin or tie bolt draws the tapered
portions of the upper and lower ping firmly

imto engagement with. the correspondingly.

{apered seats in the ends of the gate and
thereby forms o rigid and firm connection
Letween the gaterand the erank. To remove
any one of the gates; it is only necessary-to
repeat these operations in-reverse order, it
being obvious that any gate ean be inserted
or removed quickly and without the neces-
sity of removing or disturbing any other
parts of the turbine structure, :

In Fig. 4; T have shown a modified form
of mounting wherein the upper end of the
gate has a tapered or conical seat 29 and the
lower end of the gate has a threaded portion
30. An upper pin 81 is used in this instance
which is similar to the pin 15 in the pre-
viously described construction, it having a
conical or tapered lower end 32 which en-

.70

gages in the conical or tapered seat 29 in

the upper portion of the gate and feathers
33 serve to key these parts together. . The

“crank 21 is removably bolted or secured to

the upper end of the pin 31 as in the previ-
ous instance. A main pin or tie bolt 34 ex-

“tends downwardly through the hub of the

cranl, the upper pin 31, and the gate; and
it has a threaded shoulder -35 which co-

7%

80

operates with the threaded portion’ 30 at -

the hottom of the gate, this pin or tie bolt
34 having a cylindrical extension 86 which
projects below the gate and. codperates as
a_journal pin with a suitable bearing pro-

85

vided for it in the bottom gate support. -

This main pin or tie bolt may have a boss
37 at an intermediate point to engage within
the conical portion 32 of the upper pin and
the upper end of the pin or bolt, 84 ‘is
threaded to receive a nut 88 which bears

upon the top of the crank. the pin or bolt

31 having a square or angnlar portion 89
which projects above the nut 38 and is adapt-
ed to receive -a wreneh or other implement.
Tn mounting a gate constructed as shown in
Fig. 4, the gate is first’ placed in position,
the main pin or bolt 34 is then inserted, its
lower—end being threaded into the bottom
of the gate, the upper pin 31 is then placed
over-the upper end of the pin or bolt 34 and
its tapered or conical portion introduced
into the corvespondingly formed seat in the
upper end of the gate, the crank is then
placed in position, and finafly, the nut 38
is applied to the upper end of the pin or bolt

%

95

100

195' :

34 and tightened, the pin or bolt 34 being .

held from turning, if necessary, by placing
a wrench upon the squared extension at the

top thereof.” Tightening of the nut 38 will

force the conical or tapered portion of the
upper pin 31 into the correspondingly
formed seat in the upper portion of the gate

and, in this nnnmé{', the entire structure will: -

he Jocked together as a unit. The gate'may
Lie removed by similar operations performed
in reverse order.

[ elaiin as my invention :—

L In a turbine, the combination of ‘a ecas-

110

115

120

ing having opposed gate supports, 4 gate

g ! ga
operative belween thew, gate pins remov-

ably engaging the opposite ends of the gate™

and pivatally engaging the vespective sup-

“ports,- and means for removably coupling
3 =

one of said pins to the gate to turn the lat-

ter, and gate-adjusling means connected  to

said conpled pin.- .
9. In a turbine, the combination of a cas-
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ing having opposed gate supports, a gate
operative between them, a pair of individu-
ally removable pivot pins projecting from
opposite ends of the gate and cobperative
with the respective gate supports, one of
said pins having means for detachably cou-
pling it to the gate, and an adjusting mem-
ber connected to said coupled pin and oper-
ative to turn the gate on said pins as an
axis. '

3. In a turbine, the combination of a cas-

ing having gate supports, a gate turnable
between said supports, a pair of pivot pins
codperative with the respective supports,
one of said pins being removably coupled to
the gate to turn the latter, and a gate ad-
justing member connected to said coupled
pin. -

4. In a turbine, the combination of a cas-
ing having gate supports, a gate operative
between them, a-pair of individually remov-
able pivet pins cobperative yith the gate
and the respective supports, means for de-
tachably coupling: one of said pins to. the
gate to turn the latter, and an adjusting
member connected to the coupled pin and
operative to turn the gate on the pivot pins
as an axis. _

5. In a turbine, the combination of a cas-
ing having a pair of gate supports, a gate
operative between such supports, a pivot pin
codperative with one of said supports and
removably coupled to the gate, a second pin
ccOperative with the gate and with the other
support, and means for locking said pins to-
gether.

6. In a turbine, the combination of a cas-

ing having opposed gate wupports, a gate
operative between the latter, a pivot pin
adapted to he removably coupled to one end
of the gate, a second pin for the opposite
end of the gate, said pins’ codperating with
the respective supports,” a gate adjusting
member connected to the conpled pin first
mentioned, and means for locking the pin
first mentioned in coupled relation to the

gate.

4

~ 7. In a turbine, the combination of a cas-
ing having opposed supports, a gate ar-
ranged between themn, a pivot pin having
means for removably coupling it to one end
of the gate, and a tie bolt passing through
said pin and through the gate and bearing
a second pin for the opposite end of the
Jate, said pins cobperating with the respec-
tive supports. ’ :

8

8. In a turbine, the combination of a cas-
ing having a pair of gate supports, a gate
arranged between such supports, a pivot
pin coGperative with one of said supports
and having means for removably coupling
it to one end of said gate, a removable tie
bolt extending through said’pin and gate
and bearing a sccond pin.codperative with
the other support, and means connecting
said pin first mentioned and the tie bolt for
locking such pin in coupled relation to the
gate. ’ : :

9. In turbines, the combination of a gate
having a tapered seat at one end, a pivot pin
having a tapered portion to removably enr-
gage said seat, a removable member extend-
ing through said pin and ggte and bearing
a pivot pin for the opposite end of the gate,
and means connecting said member and the
pin first mentioned for forcing the tapered
portion of the latter into engagement with
said tapered seat in the gate.

10. In turbines, the combination of a gate

having a tapered seat in one end thereof, a-

pin having a correspondingly tapered por-
tion to removably engage said seat, a feather
between said tapered portion and seat to
key such parts together, a gate adjusting
member connected to said pim, and means
for locking said pin to the gate.

11. In turbines, the combination of a gate
having tapered seats formed in its opposite
ends, pins having reversely tapered portions
removably engaging the respective seals, a
member for securing snd retaining said pins
in engagement with the gate, and a gate ad-

justing member connected to one of said

ins. -
P 12. In a turbine, the combination of a cas-
ing having opposed gate supports, said cas-
ing having an accessible chamber behind
one of said supports, a gate arranged-be-
tween the supports, and a pair of pivot pins
removably engaging the opposite ends of
the gate and coGperative with the respective
supports, the pins being removable by with-
drawal in opposite directions through the
respective supports. : :
In testimony whereof I have hercunto set
my hand in presence of two subscribing wit-
nesses., v
JOTIN 1. FELTHOUSKEN.
Witnesses:
' Crarence C. Fruy,
Marcarerra WiLey.
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