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To all than, it inctly consert. 
3. it kit) \\ {i : i: i , , () N i. i. 11 it its E. N. 

a citize (; the it id State's, '('sitting 1 
York, in the '(lity of ' (irk all State of 
Poissy: iii. 1: vs. iv. it's new a list'- 

ful is rive lets in firlines. (if will it'll the 
foll wig is a specification. 
This in veition relates it ill', 'el) it'i its in 

wicket gates for water wheels of the tir 
bine type, and the pri: 'y (lit: ct it lie 
invention is to p!' vide iH))' \el 1) () (iig 
and operating collections for gal's of this 
character wherely such gati's lay e is 
seleci ind (lis: anti'? with the great ('st 
'acility and wine (lesi'ille (i' ne'essary any 
of the gates inay je tickly ai: (1 easily re 
oved at 'e lite \vec (r '('la'tel, the pres 

cit iuveiti () loviciilo neals wine'ely this 
in:ly e :("collislet without disi) attling 
or disti ribing any parts of the turbine sti' ('- 
tre other hail those jertaining to (1' for 1 
ing parts of the particular gate to be re 
}}ovel ' 'ella ('el, and helice, relic War or 
repair of the gates can ire inade with it mini 
inunn elay and at - in all & Xpense, although 
the gate an its a listig or operating ("on 
inections Ossess 'act is a v the strength of 
the usual solil integral, cast or forged 
gates. 

To these it is elds, the investion 
c'esists ii. ('' 'tii i}} 'ovenets, an coll 

Y is 

ilations : a 'rig' incints of parts, all as 
will be he'eil after ore fully described, the 
i? vi et 'i's 'eig (ii) to out particu 
larly it is 'vil: is ; the enti of the specifi 
catio. 

in the it'' it a ying "a wings:-Figure 
1 is a view partly in section of the periph 

1": { } {i} of a line water wheel 
teti witi vicket gates constructed in 
('' 'n'e with the 'e-et inventioi) : Fig. 

2 'est : it set'; it the ille 2-2 of 
ii. : Fig. 3 is a tet: il set {i}; view of 
one (if the sitt's a) its in ointing and oper 
'tig connections: Fig. 4 is a view sii: 1 
to Fig. 3 s () will: ; (; lified ; 'in oil e ii 
ventit}} : at Fig. 5 'c'esel is a transverse 
secti) () the gate show in Fig. 3 and on 
the ille . . , of that figure. 

Simil: ); its are designated by the sate 
refei'ence chai'acter's in the several views. 
The present improvements are applicable 

generally to Water. Wheels and more espe 
cially to those of the turbine type employing 
a set of wicket gates which are adjustable in 

list: it's it 'e s! 

it is regt at the flow of water to the 
'ev (till Whit! (! ite. tie resent 

\\ i t . . iii' the its as 
it'? t ( : ' ) \; (iii); it is ; t lie of 

t is type. 'sigati is ; , ; it of the 
!'' till ille Wee iller. 2 tie one (r 
('' ) \si : )() ( t ( Weil ()' is je t', 3 : it 4 
the 1)}'' and it we’ - it is is tie wicket 
gatt's, the 't' fing a ; ; ; ; ; ; 'w of these 
gates which stir () is it wi ('' ' 'inter. 
; :( ) ('sight ('s tie (; lei's v. it') : 'e lo 
't i ; ; ; ; ' ' ) w exterily of the 

\, if : tes. ::: si(\v ('': I'lly i is, 1. 
all 2: 5 i? list's ; ; ; } \ of well 

ki) () is I at life for i : \ it or 7 
\\ i? h extentis yet it': A : xii; it the re. 
! It i?, it g :( i ij ( : (; if its viction 
s! ( \\ 1 in Figs. it 3 it'llsive, the tile' 
all over elids of this it ri' are tapered to 
fo'' ) 'eye'sely lispose 'tical or tale'e 
seats San 9. A gate stel () is 'ovided for 
tl ('' (it (!!) of (a ('ll get (', this gate sten 
having a coli'ai ()' tapered portion 

which is cipleniental to ; it adapted 
to lie fore a Nially into the clinical, 
or tiere seat 9 in lie () ( t ) of the gate. 
a cl this li, Wei' rate stei) as a 1: axial ore 
through which the lower ent of a liai gate 
in O1 (it 12 passes, the lowei' ('i: this 

pin or olt 12 being threated a provided 
with a 'c: ) () valle it 3. the at leing 
preferably provided with a titler in 11 to 
prevelt looseinig thereof... .\ per gate 
) in 15 is also provided. it having a conical 
}r tiere lowe' end (; which is a litted to 
le fo!''et axially into the colleinentary 
collic: () i' tac'el sea. S if the iller end of 
the gate, and ii order t(; properly secre the 
it: ' ' g; t e ii: ) the tra : it 'c' yet rela 
tive turning 11 \tile it between these arts. 
; ::ii' ( ' 'eatie's 17 : 'e l'o it lett, these 
felt it's eig II (; lie! in key seats 18 
fli'i Iel in the 'inical or aere?t portion of 
t( ), ('1' it is a wiel; the latter is in 
sei' ('il it tie ('' 'est icing set in the 
:: '. Eli' ('at Kei's essage inct interlock with 
: ) " 'iately sit it lied key seats 19 
f : I'll let ill tie ('citica i or title rest seat S in 
tle gate. The iller in 15 extends through 
; :( I'e I'() vided ?o it is the per gate stip 

at ol' ('asting 3 aid it is provided at its 
tipper end with a lange 20 to receive an op 
erating Ci'alk 21 the hul) of the latter being 
removably ticked or secured to the ?lange 20. 
iy Suitable means, such, for example, as the 
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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 hub of 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 is connected by a link 27 to a rota 
table adjusting ring 28, the latter serving 
to simultaneously adjust all the wicket gates 
in unison. 

In using wicket 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 gate 
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 -l 
and into the lower end of the gate. The upper gate pin 15 is passed through the 
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upper support or casting 3 until its lower 
tapered or conical end enters, the conical or 
tapered seat. 8 in the tipper end of the gate, 
the feathers engaging in the key ways 9. 
The main pin or tie bolt 12 is then passed 
downwardly through the tipper pil 15, 
through the gate, and through the lower pin 
11, and the nit 3 is applied to the lower 
end thereof, the crank 21 is the applied 
and boiled to the upper end of the pil 15, 
and finally the per nit 23 is applied to 
the upper ent of the lain pin or tie bolt 
12 and is tightened. the 'i'ak being appro 
priately collected to the adjusting ring 28. 
Tightering of the tit at the upper end of 
the main pin or tie bolt draws the tapered 
portions of the tipper and lower pins firmly 
into engagement with the correspondingly. 
taperet seats in the clicts of the gate and 
thereby forms a rigid and firin connection 
between the gate' and the crank. To remove 
any one of the gates, it is only necessary to 
repeat these operations in reverse order, it 
being obvious that any gate can be inserted 
or removed tickly and without the neces 
sity of removing or disturbing any other 
parts of the turbine structure. 

33 serve to key these 

In Fig. 4, I 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 31 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 

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 
crank, the upper pin 31, and the gate, and 
it has a threaded shoulder 35 which co 

s 

80 

operates with the threaded portion 30 at 
the bottom of the gate, this pin or tie bolt 
34 having a cylindrical extension 36 which 
projects below the gate and coöperates 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 38 which bears 
upon the top of the crank, the pin or bolt 
3-4 having a square or angular portion 39 
which projects above the nut 38 and is adapt 
(ed to receive a wrench or other implement. 
In 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 correspondingly formed seat in the 
upper end of the gate, the crank is then 
placed in position, and finally, the nut 38 
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is applied to the upper end of the pin or bolt 
34 and tightened, the pin or bolt 34 being . 
held from turning, if necessary, by placing 
a wrench tip on 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 ipper portion of the gate 

0. 

115 
and, in this manner, the entire structure will. 
be locked together as a unit. The gate may 
lie removed by similar operations performed 
in reverse order. 

I clai in as my invention:- 
1. In a turbine, the combination of a cas 120 ing having opposed gate supports, a gate 

operative between them, gate pins, remov 
ably engaging the opposite ends of the gate 
and pivotally engaging the respective sup 
ports, and means for removably coupling 
one of said pins to the gate to turn the lat. 
ter, and gate-adjusting means connected to 
saic coupled pin. 

2. 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 coöperative 
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 
aXS. 

3. In a turbine, the combination of a cas 
ing having gate supports, a gate turnable 
between said supports, a pair of pivot pins 
coöperative 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 pivot pins coöperative With 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 
coöperative with one of said supports and 
removably coupled to the gate, a second pin 
ccöperative 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 supports, a gate 
operative between the latter, a pivot pin 
E. to be removably coupled to one end 
of the gate, a second pin for the opposite 
end of the gate, said pins coöperating with the respective supports, a gate adjusting 
member connected to the coupled pin first 
mentioned, and means for locking the pin 
first mentioned in coupled relation to the 
gate. 

7. In a turbine, the combination of a cas 
ing having opposed stipports, a gate ar 
ranged between them, 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 
gate, said pins coöperating with the respec 
tive Supports. 

8. In a turbine, the combination of a cas ing having a pair of gate supports, a gate 
all'anged between such supports, a pivot 
pin coöperative 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 second pin.coöperative 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 polition to removably en 
gage said seat, a removable member extend 
ing through said pin and gte 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 pin, 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 seats, a 
member for securing and retaining said pins 
in engagement with the gate, and a gate ad 
justing member connected to one of said 
pins. 

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 
lemovably engaging the opposite ends of 
the gate and coöperative with the respective 
supports, the pins being renovable by with 
drawal in opposite directions through the 
respective supports. .. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit 
nesses. 

JOIN II. FELTIOUSEN. 
Witnesses: 

CARENCE C. IFREY, 
MARGARETTA WILEY. 
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