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No. 809,147. 

- UNITED STATES PATENT OFFICE. 
CHARLES ELMER SMITH, OF YORK, PENNSYLVANIA, ASSIGNOR TO 

S. MORGAN SMITH COMPANY, OF YORK, PENNSYLVANIA, ACOR 
EPORATION OF PENNSYLVANIA. 

TURBINE 

Specification of Letters Patent. Patented Jan. 2, 1906. 
Application filed September 27, 1904, Serial No. 226,176, 

To all whon, it invay concern: 
Beitknown that I, CHARLEs ELMERSMITH, 

a citizen of the United States, residing at 
York, in the county of York and State of 
Pennsylvania, have invented new and useful 
Improvements in Turbines, of which the fol 
lowing is a specification. 

This invention relates to certain new and 
useful improvements in water-wheels of the 
class known as “turbines,' which receive 
water through a plurality of wicket-valves, 
commonly called “gates,' placed between 
the crown and base plates and uniformly 
spaced around a circle of proper diameter to 
admit of their inner ends clearing the runner 
(wheel proper) when opened to the proper 
angle and area for delivering the water to the 
runner; and the object thereof is to provide a 
new and novel form of adjustable connecting 
means between the gates and their operating 
means by which the several gates, constitut 
ing a set when connected up, will open simul 
taneously and move in unison throughout 
their entire range of movement. 
The invention further aims to provide a 

turbine of the class described with a certain 
new and novel form of adjustable connecting 
means for the gates which when employed 
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will make it possible to drill the gate-hinge 
and column bolt-holes in both the crown and 
base plates, the gate pin-holes in the lugs on 
the EF, of the gate-operating ring, or in 
both ends of the gate-operating levers, as the 
case maybe, so as to enable the gates, plates, 
levers, and ring to be interchangeable, 
The invention further aims to provide an 

adjustable gate-connecting means for use in 
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connection with turbines which shall be ex 
tremely simple in its construction and ar 
rangement, strong, durable, efficient in its 
use, and comparatively inexpensive to man 
ufacture. 
With the foregoing and other objects in 

view the invention consists of the novel com 
bination and arrangement of parts herein 
after more specifically described, illustrated 
in the accompanying drawings, and particu 
larly pointed out in the claims hereunto ap 
pended. 

In describing the invention in detail refer 
ence is had to the accompanying drawings, 

forming a part of this specification, and 
wherein like characters of reference denote 
corresponding parts throughout the several 
views, and in which 

Figure 1 is a sectional elevation of a por 
tion of a turbine, showing a connecting de 
vice for the purpose set forth constructed in 
accordance with this invention. Fig. 2 is a 
sectional plan of a portion of a turbine, show 
ing the arrangement of the connecting means 
for the gates as constructed in accordance 
with this invention. Fig. 3 is a detail of a 
gate-arm, broken away, showing the arrange 
ment of the connecting means in relation 
therewith. Fig. 4 is an elevation of the gate 
connecting means constructed in accordance 
with this invention and what is termed an 
“adjustable eccentric connecting member.' 
Fig. 5 is a sectional detail showing the ar 
rangement of the connecting means for the 
gates as applied between the gates and the 
operating-levers therefor. 

Referring to Figs. 1 and 2 of the drawings, 
1 denotes the crown-plate; 2, the base-plate; 
3, the operating-ringfor the gates;4, the gates; 
5, the gate-arms, provided with the lugs 6, 
having oval-shaped slots 6; 7, the pivot-pins 
for the gates; 8, the spider or arms of the op 
erating-ring for the gates, said spider or arms 
being supported upon the crown-plate 1; 9, 
the ordinary central shaft or arbor, and 10 
radially-extending lugs formed on the ring 3 
and provided with circular openings. The 
foregoing parts are of known construction in 
turbines, with the exception of the providing 
of the gate-arms 5 with the lugs 6, having oval 
shaped slots 6, and the providing of the ring 
3 with the radially-extending apertured lugs 
10, having circular openings. The lugs 6, 
which are a part of the gate - arms 5, are 
adapted when in position to be arranged un 
der the apertured lugs 10, 

Referring to Fig. 5 of the drawings, 1 de 
notes an arm and a hub; 2, a rack which is 
engaged by a pinion for operating gates; 3, 
a tap-bolt which passes through the inner 
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end of the gate-operating lever; 4", a swell or 
lug on the inner end of the gate-operatingle 
ver through which the tap-bolt 3 passes; 5, 
a swell or lug on the outer end of the gate 
operating lever through which the connect 
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ing member hereinafter referred to passes; 
6", a gate - operating lever; 7", a lug on the 
upper outside edge of the gate through 
which the connecting member hereinafter re 
ferred to passes, said lug 7 having a circular 
opening; 8, a gate; 9", a hinge or gate-bolt 
on which the gate oscillates; 10, column 
bolts for separating and holding in position 
the base and dome plates of the turbine; 12, 
the dome-plate, and 13 the inclined oval 
shaped slots formed in the dome-plate. The 
foregoing parts are of known construction in 
turbines. Only one gate-operating lever 6 
and gate 8 is shown; but it will be under 
stood that in a turbine as many gate-operat 
ing levers are employed as there are gates. 
The adjustable connection according to 

this invention between the gates of the tur 
bine and their operating means and which 
will enable the gates to open simultaneously 
and move in unison throughout their entire 
range of movement consists of an adjustable 
eccentric connecting member formed with a 
concentric portion 11, an intermediate por 
tion 12, eccentrically connected at its upper 
end to the lower end of the concentric por 
tion 11, a laterally-extending flange 12 on 
one end of the eccentric portion 12, and a nip 
portion 13, extending from said eccentric por 
tion 12 and which is adapted to be engaged 
by an instrument when adjusting Said con 
necting member. The concentric portion 11 
of the adjustable connecting member is 
screw-threaded, as at 14, and upon said 
screw-threaded end 14 is mounted a clamp 
ing-nut 15 for Securing said member in posi 
tion. 
The manner in which the gates are con 

nected to the operating - ring therefor, 
through the medium of the adjustable eccen 
tric connecting member, is as follows: The 
ates are closed down until the opposing 
aces thereof abut in the known manner. 
The concentric portion 11 of the adjustable 
connecting member is inserted in the aper 
tured lug 10. Said member is then turned 
until the eccentric portion 12 registers with 
the opening 6'. The adjustable member is 
then shoved home—that is to say, moved 
vertically until the screw-threaded portion 
14 projects above the lug 10 and the flange 
12' abuts against the lug 6. The nut 15 is 
then mounted upon said portion 14 and 
screwed home, which Securely retains the 
adjustable eccentric connecting member in 
position. Of course it will be understood 
that there is an adjustable eccentric con 
necting member for each gate. The concen 
tric portion 11 is adapted, as before stated, 
to extend through the apertured lug 10, and 
when said member has been adjusted in a 
manner as hereinbefore referred to the shoul 
der 16, formed by the top of the eccentric 
portion 12, abuts against the lower face of 

the lug 10, so that when the nut 15 is screwed 
home it is evident that the adjustable con 
necting member is clamped or secured to the 
lug 10. 
The manner in which the gates are con 

nected to the operating - levers therefor, 
through the medium of the adjustable con 
necting member, is as follows: The connect 
ing member is inserted down through the lug 
5 on the outer end of the lever 6 through 
the slot in the dome-plate and the lug. 7 on 
the gate 8", and said member is turned until 
the shoulder 16 rests on the top of the lug 7. 
The nut 15 is then screwed home and which 
securely clamps the adjustable eccentric con 
necting member in position, the flange 12' 
resting upon the top of the lug 5 on the outer 
end of the lever 6. When the connecting 
member is clamped in position, it cannot 
move in the lug 7, but can move in the open 
ing in the lug 5 in the outer end of the lever 
6. The object of such an arrangement is 
that in the event of a gate breaking the flange 
12" cannot come down through the lug 5 or 
the slot in the dome-plate, nor can the nut 
go up through the lug 7. Hence a broken 
gate cannot pass into the runner-buckets and 
damage them. 

In connection with the employment of the 
connecting member with the gate-operating 
ring it will be stated that the flange 12 
comes up under the lug 6 and the nut 15 on 
the threaded end of the eccentric member is 
Screwed home on top of the lug 10, and by 
Such an arrangement it is evident that a 
broken gate is prevented from passing into 
the runner-buckets to damage them. 

It will be evident that the eccentrically 
constructed connecting members used in a 
manner as hereinbefore described will enable 
the connecting up of the gates with the oper 
ating mechanism therefor if the openings for 
the pivot-pins and connecting members are 
formed in their respective parts in a slightly 
irregular manner. Furthermore, the em 
ployment of the connecting members will 
permit of the various openings for the col 
umn-bolts, pivot-pins, and connecting mem 
bers being bored through the medium of tem 
plets and jigs, consequently making such ele 
ments of the turbine interchangeable, so that 
if a part becomes damaged or broken it can 
be readily replaced. 

It is thought the many advantages of an 
adjustable connecting device between the 
gates of the turbine and their operating 
mechanism, as constructed in accordance 
With the foregoing description, taken in con 
nection with the accompanying drawings, 
can be thoroughly understood, and it will 
furthermore be evident that changes, varia 
tions, and modifications can be resorted to 
Without departing from the spirit of the in 
vention or sacrificing any of its advantages, 
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and I therefore do not wish to restrict myself 
to the details of construction as hereinbefore 
specifically described, and set forthin the an 
nexed drawings, but reserve the right to 
make such slight changes, variations, and 
modifications E. properly come within the 
scope of the protection prayed. 
Having thus fully described the invention, 

what I claim as new, and desire to secure by 
Letters Patent, is 

1. In a turbine, the combination with the 
gate-operating mechanism and a set of gates, 
of an adjustable connecting member between 
each of the gates and said mechanism, said 
member provided with concentric and eccent 
tric portions, said concentric portion attached 
to said mechanism and said eccentric portion 
connected with a gate. . . 

2. In a turbine, the combination with the 
gate-operating mechanism and a set of gates, 
of removable shouldered adjustable connect 
ing members abutting against and attached 
to said mechanism and connected with the 
gates. 

3. In a turbine, the combination with an 
apertured operating mechanism for the gates, 
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and a set of gates each provided with a lug 
having an oval-shaped opening, of an adjust 
able connecting member between each of the 
gates and said mechanism, each of said mem 
bers provided with a concentric and eccen 
tric portion, said concentric portion adapted 
to extend in an aperture formed in said 
mechanism and said eccentric portion adapt 
led to extend in the oval-shaped opening of 
the gate. 

4. In a turbine, the combination with the 
gate-operating mechanism and a set of gates, 
of an adjustable connecting member between 
each of the gates and said mechanism, said 
member provided with a concentric and an 
eccentric portion, one of said portions at 
tached to said mechanism and the other of 
said portions connected with the gate. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 
nesses. 

CHARLES ELMER SMITH. 
Witnesses: 

CHAs. A. OWEN, 
A. J. GLOSSHEIMER. 
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