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of the city and county of York, and State of

uncqually, and thus produce friction and con-

8pirit of my invention.

former patents above referred to.
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To all whonv it may COnCern: p
Be it known that I, NATHAN F. BURNHAM,
a citizen of the United States, and a resident

Penngylvania, have invented certain new and
useful Improvements in Turbine Water- W heel
Cases, of which the following is a specification.

My invention more especially relates to that
classof turbines manufactured by me for many
vears, and secured to me by several United
States. Letters Patent. This class of turbines
comprises, among other things, a case, a gate
inclosed thereln and a cover reqtmg on the
case. . The spmdle of the water-wheel itself]
as well.as the gate, has center bearings in the
case and cover. The pressure of the water
sometimes tends to cause the cover to spring

sequent wear of the gate and case. |

It is the object of one part of my invention
to obviate this objection, while securing other
advantages, which ends I attain by interpos-
ing arms between the cover and gate, as here-
inafter set forth.

The subject-matter claimed is hereinafter
specifically de&ugn&ted in the claims.

The accompanying drawings illustrate so
much of a water-wheel case embodying my im-
provements as 18 necessary to illustrate the in-
vention herein claimed in my preferred form
of embodiment; but formal modification may
be made therem without depﬂrtmﬂ' from the

Figure 1is a perspective view with the cover
tarned up, more clearly to show the organi-
zation of the mechanism. Fig. 2 represents a
vertical section on the line z x of Fig. 1, with
the cover shut down; and Fig. 3, a plan view
of the case, the gate, and the gear thereon.

Unless otherwise indicated, the parts are of
well-known construction, the case A, cover B,
and gate C, for mstance, being substantlally
similar to correSp{}ndmg parts shown in my
A ring, N,
bolted to the top of the gate overlaps and
rests on the upper part of the case. This ring

is provided with recesses n on its inner side,
for a purpose hereinafter described. A rack,
O, is secured on the upper side of the ﬂ'ate-
ring, to the curve of which it .corresponds.

a ring or bearing,

The teeth of this rack are beveled or rounded |

at the ends, as shown in Fig. 3, with their
longitudinal axesradiating from a pointslight-
ly eccentric to the bearing on which the ring
turns. These gears mesh with a worm- gear,
P, secured on a shaft, ), turning in bearings
on the case and mclosed by a shield, S, and
cap T. The cogs being arranged with their
axes substantially coincident with the worm-
thread, a smooth contact is secured, as well as
great dumhlhtv and resistance to strains.

Thegate arms N are secured at their outer ends

to the gate ring, their inner ends being con-
nected With a central boss or journal, M. The
cover-arms K are preferably connected with
the cover adjustably and near their outer ends
by means of set-screws H, passing through elon-
gated slots in the cover into lugs I on the
cover-arms. Similar screws, K, passing hori-
zontally through the cover, abut against the

ends of the arms, thus affording means for

horizontal adj] ustment.

The cover-arms unite in the center to form
in which the journal of the
gate - arms has its bearing. The screws K,
above mentioned, insure accurate eentermg,
to which the serews H accommodate them-
selves by moving laterally in their slots in
the cover. Lugs G on the lower outer ends

' of the cover-arms bear on the gate, and thus

prevent its rising or tilting and keep 1t down
to its work accuratély. As these lugs bear on
the gate in the recesses of the gate-ring,they
furthermore act as stops to limit the range of
nmovement of the gate and its ring. Wear of
the gate may be compensated bvinserting col-

lars 1, between the lugs F and the cover. The
cover-arms, being interposed betweenthe cover
and gate and connected with the former near
its outer edge, are not affected by its uneven
springing, and at the same time prevent the

throwing of the center bearing of the gate out
of

The horizontal adjustment of the cover-
arms, as before remarked, insures the accu-
rate centering of the gate in 1fs bearings, and
the collars interposed between the cover and

‘its arms compensate wear simply and effectu-

ally.
I am aware that gate-arms have heretofore
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place and the consequent rtibbing by the
gate of the vertical part of the case, as some-
times happens under the old system.
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been provided with fixed center bearings in-
side the cover and with adjustable out31de;
center bearings, and do not ther efm'e I)I‘Oad]v' ;
gclmm %djustable center bearings.. -
_ T am also aware that the movementof agate
. bas been limited by rods passing through |
.+ slots in a central ring; and that worm-gear has

. ~ been used to move 2 gate, and do: not there-

1o

~ fore elaim either of these features, bwadiy =
Whmt I claim herein: as of mymventmn 1§+~

The combination, substantially as here-

- Embefme set forth, of the turbine water-wheel
case, the gate: mclesed therein, the gate-arms,
N then: centlal spindleor: Jourm] the cover over
= the case, and the arms secured to the cover
-~ near 1ts outer margin, interposed between the
. cover and gate, and provided with a central
. ring to form a bearing for the n“lte arms, for

. . the purposes: sl)eelﬁed

20
BEREREY mbefore~set forth,

2. The combination, substantm]]y as hme-?i
o of a turbine water-wheel
. case, the, gﬂ,te IIIC]GSEd therein, the gate ring,

~ the recesses on its inner margin, the g%te arms,

their central journal, the cover over the. C’lse,:
25 the cover-arms interposed between the cover
. and gate; and the lugs on the cover-arms bear-
. ing on the gate in therecesses of the gate-ring:
to ]1m1t botlr its vertical: and lateral move- |

‘ment.

%o

3. The combination, substantially as hele-é

‘inbefore set for th, of thr* turbine water-wheel
- case, the gate inclosed therein, the gate-ring,
the gate arms, . their central _}0111"11"1] the cover.

T
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over the case, the arms secured to the covei
‘near 1ts outer margin and interposed between 3 3
‘the cover and gate, the rack on the top of the '
| gate-ring, and the worm on the case meshmg: IR
‘therewith. SERERE - o
4., The combmatlon, :':ubstantml]y zl,s hele-? SEEERE R
‘inbefore seb for th, of the turbine water-wheel:
i case, tne gate inclosed therein, the gate-arms, =
-thelr central journal, the cmfer over the case,” '
the arms. mtelbosed between the cover and

| case, the central ring on the cover-arms form-
ing the bearing for the gate arms’ journal, the
| set-Serews passing homzontaliy thmugh the :
cover and abutting against the ends of the
cover-arms, and the vertical set. serews pass-
| mg through slots in the cover into lugs on the
é GU i

ecover-arms to: insure ficcmate ('(}nt(i'lll]ﬂ‘ 'md
-aﬁgustment of the gate-ring. SR

5. The cembumtmn subsiautm]]y as: imre-”
of the cover, the cover-:
arms, the: ‘I(]_] ﬂstmmscrews passing horizon-
tally thlomﬂl the cover and abutting against :
the ends of the cover. -arms, slots in the cover
near its outer edge, lugs on the cover-arms,
and set-serews passing through said slots m EEEREEE RN
connect the cover and its arms f:.ml to. perrmbf
. - ()'Oé;f-:w;;z_

émbefore set forth

;of their relative adjustment. i
1 In testimony whereof I hm e hmeunta Sub
‘*’CI‘led my name.
SRR ;NATHAN I‘ BUR\'HA’\I
'Wltnesses o
. D.WID O PRINC‘ J,= o
AN GREEN.. .
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