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Be it known that I, ARTHUR GIESLER re-
siding at Dayton, in the county of Montgom-
ery a,nd State of Ohio, have invented certain

new and useful Improvements in Water-

Wheel Governors, of whmh the following is
a Specification.

The object of my 1nvent10n is to provide a
sensitive governor for water wheels and more
especlelly wheels adapted to drive an electric
dynamo.
tive but thev are heble to get out of order by
the bllli‘ﬂllflﬂ‘ out of fuses, the effect of light-
ening and some other causes. It is therefore

desirable to combine an electric with a cen-
trifugal governor 8o thaf in the case of acel-
dent to the former the centrifugal governor

will act to control the speed ef the water

wheel.

My invention reletes, first, to the eenstrnc-.'
‘tion of an electric frovernor which will oper-

ate 1ndependent1y, end second, the combina-

tion of an electric and a centrif nﬂ'el oOVErnor,

so that either one or both may aet eaeh w1th-
out interfering with the other. |

The feetures of my 1nvent10nw1'll'be more

fully set forth in the description of the ac-
companying drawmgs making a pent of this

specification, in which—
Figure 1 is a side elevation of my improve-
lnent Fig. 2 is a plan view of Fig. 1. Fig.

3 1S a sectmnel elevation of the worm - eheft
and nut. Fig.4is a

tional elevation of a dash-pot and conneetlons
with an electric-needle arm. Fig. 6 is a sec-
tion on the line z z, Fig. 2.
tional elevation partly in seetlon on the line
v, Iig. 6. Flﬂ" 8 is an elevation of the pawl-
segment and Fw 9 is an elevetmn of the
rocking segment.

1 represents a driving pulley for the cen-
trifugal governor; 2, drlvmﬂ' shafts; 3 4, gear
wheels tra,nsmlttmﬂ' motion to shaft 5; 6,
bevel gear on shaft 5 transmitting motlon to
bevel gear 7; 8, governor shaft; 9 weights of
centrifugal ﬂ‘overnor 10, conneetmﬂ' rod op-

erating the roeker en'ment 11; 11 12, pawls

operated by rocker seﬂ‘ment 11, also engaging

so with the gear 13, keyed upon sheft 14,

15 represents tra,nsmlttmg gear keyed upon tlone a, b.

Electric governors are very sensi-

sectional elevation of.
1oose epicy cloldel oear-wheels. Fig. 5 is a sec-

Fig. 7 is a see-

‘turned in the proper direction.

the opp051te end of shaft 14 16, driving gear

for transmitting motion to the gate of an or- :-

dinary water wheel so as to open and close

the same as it is revolved in the proper di-

rection.
Referring to Flﬂ' 2. of the dramnﬂ"e it mll

‘be noted that the two opposing pa,wls 12, are

operated upon the gear wheel 13, by the r eeker

‘arm 10, so that one_pewl 18 meved forward
while the other is moved backward, and vice

versa, according to the direction in w‘ueh the
transmitting wheel 1s turned. |

When the balls 9, are raised, the sheft
depressed. T'he shaft 8,18 hmged to the reek-

60

ing lever 17, which is in turn connected by

means of the link 18, to the rocking segment

19. This segment is rocked or moved 8o that
the slot 20 in the periphery of said segment is
brought under one*f the pawls 12, allowing

said pawl to drop into engagement with the

teeth of the rack gear13. The shaft14 which
oscillates the segment arm 11, will move the

rack gear 1] 3__end eonsequently move the gate

oear ina given direction. When the balls 9
are lowered a reverse motion of the gate gear
is effected. It will be seen that the eonneet-—

ing rod 10 is journaled upon a crank pin or

shaft 5 which constantly oscillates the pawl
segment with every revolution of said shaft

J, but the pawls do not engage with the teeth -

of rack gear 13 until the segment 19 is moved

80 as to ]or1n'ﬁr the recess 20 opposite the said

pawls when 1t will engage with the teeth of
the rack gear 13. |
The above described perts represent a cen-

75

30

trifugal water wheel governor of the ordinary

construction, the operation of the centrifu-

| gal governor being such as to revolve shaft
14 in one direction or the other,transmitting

the proper motion to the gate shaft. In or-

Qo

der to combine this or any ether ordinary cen- .
trifugal governor of a water wheel with an

-electrlc governor so that either or both of the

governors may be operated automatically as
occasion requires, [ have prowded the follow—

‘ing devices.

A represents a gate shaft which opens and
closes the gates of a. water wheel as it is
Thig shaft

1is driven by shaft B and bevel gear connec-

05
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The centrlfuwal governor gear .
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wheel 16, is keyed upon sleve C which is jour-
naled upon shaft B.
D representsabevel gear affixed tosleeve C.
E represents a bevel gear affixed to sleeve
e which is loosely journaled upon shaft B.
F, G, represent loose wheels journaling
upon the hubs of a collarshafte’. Thisecollar
shaft is keyed to shaft B.

The gears D, K, I, , form an epicvelic.

train, so that when the sleeve C is revolved
it will transmit motion to the shaft B through
oears I, G, revolving on gear E as a center,
and when gear K is revolved it will drive the

gears B, (z, which will revolve around gear D

as their center, and transmit motion to shaft
B. Sleeve Cis driven by a centrifugal gov-
ernor to transmit motion to shaft B, and
sleeve ¢ 1s operated by the electric governor
to transmit motion to the said shaft B.

In the operation of the two governors, in-
dependently; when power is applied from the
electrical governor side of the apparatus to
transmit motion to shaft B, through gears E,
F, and G, the gears I' and G, simply travel
around gear wheel D as a center, and do not
turn the same as it is held against such turn-
ing movement by the frictional resistance of
the operating parts. On the other hand, if
power is applied from the mechanical gov-
ernor side of the apparatus, from pulley 1,
through gears 15, 16, sleeve C, gear D, and
gears F, & to the shaft I3, said gears F, G,
would not transmit motion togear E, on sleeve
e, but would simply travel around said latter
named gear which is held against backward
rotation owing to the frictional resistance of
the gears meshing therewith.

The electric governor apparatus is prefer-
able as follows:

H, H’, represent loose pulleys journaling on
shaft 7. They are driven by belts in oppo-
site directions. Pulley H is preferably larger
or else geared to run faster than pulley H’,
and controls the opening of the gates. Pulley
H’, runs in a direction for c¢losing the gates.
These pulleys are-adapted to be clutched to
the shaft i by means of friction clutchesI, I’,

which are controlled and oyerated by the in-
crease and decrease of the electric current

to cluteh either of the pulleys H, H’, to the
shaft in the following manner.

J represents a solenoid coil connected in
circuit by the wires 7, g.

J’ represents asegmental core pivoted upon
the shaft 4. |

L represents a cross head.

[ I’ represent terminals on said cross head.

M, M’, represent terminals mounted
the arms of the yoke N.

O, O’ represent two pairs of magnets, one
pair being connected in ¢ircuit by wire m, ter-
minals{, M, lever K and wire ¢, and the return
circuit by the wire m’, to the wire £. The
other pair of magnets is connected in circuit
by the wiren,terminals/’, M’,lever Kand the

npon

|

:

being opened or closed too far.

9 , 540,004

nets by wire n’ and wire f and they operate
in the following manner: Say the current is
electrically increased and the solenoid 1s
wound so that the increase of current will
draw the core J’ inward, moving it on its axis
1, lever K will be brought into contact with
the terminals M’ and bring the pair of mag-
nets Oincircuit. Armature P pivoted midway
between the cores of the magnets, will be at-

tracted to the core or magnet O. Armature.

P is provided with a yoke o in the rear of its
center p which engages with the spool of the

/0

/5

clutehes I, I’, and thus-brings the clutched -

disk I” into frictional contaet with the pulliey
H’ which revolves the shaft 7 and transmits
motion by gear i/ to the gear Q on sleeve e,

and drivesitin the proper direction for trans-

mitting motion to shaft A for c¢losing the wa-
ter wheel gate. T'he movement of the coreJ’
in the opposite direction wiil bring the ter-
minals [, M, in contactand bring the magnets
O’ in eircuit, attracting the armature P to said
cores and bringing the disk I into frietional

this will drive the shaft /4 in the opposite di-
rection say foropening the gates of the water
wheel. |

In order that the circuits may be quickly
and automaticaily broken so as to cut out
either of the magnets O, O’, as the case may
be, 1 have provided the following devices:
The terminals, M, M’, are mounted upon the
arms of yoke N and insulated from metallic
connection with the yoke N by means of the
hubs N/, N% The axis of the yoke is screw
shreaded and receives a worm or screw shaft
R. BSaidshaftis provided with a friction pul-
ley R’ in engagement with the disk R? of
shaft . Nowasthedisk R*isdrivenineither
direction 1t will by {rictional engagement
with the pulley R’ drive the shaft R which
will move the axis of yoke N longitudinally
on sald shaft and break the contact of the
terminals [ with M’, or [ with M, as the case
may be. Ilence the switch or cut-out mech-
anism 18 operated by the same shaft which
transmits motion to the gate moving shaft, so
that a small amount of gate movement takes
place before the current of the battery is
broken and the operation of the electric gov-
ernor 1s stopped. As this governor 18 very
sensitive and the rapid making or breaking
of the contaet would cause vibrations of the
lever K, I atttach thereto a dash pot so as to

prevent undue vibratory motion.

1/ representsa dash pot rod carrying the dash
o’. ¢ represents the tank filled with liquid in
which the dash o” moves backward and for-
ward. 'T'his steadies the movement of lever
K and prevents undue vibrations thereof.
is desirable also to prevent the gates from
Hence I pro-
vide a safety stop mechanism operated by the
electrically controlled train of gears to stop
excessive motion in either direction. The

wire g, and the return current of said mag- | rear end of the armature P is projected be-

i

3D

engagement with the disk of pulley H, and go
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~ tween the 511113?‘ ', of yoke T. Threads al,fé]' tion with the gate-shaft A, and drive-shaft B,
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chased in the arms 7“ of the yoke T and they

‘engage with:threads of the worm shaft ¢

U represents a gear wheel on the end of
said shaft which receives motion from the
gear wheel U/ on thésleeveeof shaft B. Now

when said sleéeve is driven in either direction
the shaft ¢ iscontrolled in a corresponding di-

rection, and it moves one of the arms 7 into
contact with the end of armature P, breaking
its connection ‘with the cores of maﬂnets O

or O, as the case may be, and thus, releases

the clulch connection of disks I, I’, Wlth thelr

pulleys H, H’, and stops the tmnsmlssmn of

motion to shaft k. Theoperation of the arms
r by the adjustment of the speed of shaft { is

such as to bring one or the other of thesearms |

into contact with the armature lever P just

‘asthe extreme movement of the gate has taken

place. Under ordinary cirecumstances the
electric cut-out operated by the shaft R will

cut out the electric magnet circuits and stop
Thig switch mechanism is ad-

the motion.
justed so as to break the circuits very quickly,

asbut a slight movement in opening or closing

the gates is ordinarily reqmred to regulate
the speed | |

It will be observed that both the electric

~and the centrifugal governors can be practi-

ca]]y operated at “thesametime. The one be-
ing more sensitive and starting the operation
first would be followed up by the other with-

~out detriment to the operation of regulating

~ the speed. Ordinarily however, the eleetrlc
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governor being the more senmtwe would di-
rect and control the speed of the water wheel.

It will be understood of course that the
shaft A will control the gates of more than one
water wheel when several water wheels are
oeared to said Shaft |

I elaim— |
1. In combmatmn with a shaft adapted to
operate the gates of a water wheel, a centrifu-
gal governor and train, and an electrlc gover-
nor and train, each ﬂ“eared to turn the gate
shaft, and a,dapted to work mdenendentlv or
in unison to control the gate, and means con-
nected to the electriec train for limiting the

movement of the gate shaft sub‘:tantmlly as

deseribed.

2. Incombination with a transmitting shaft,
of an electric governor and its train, a cen-
trifugal governor and itstrain,and an epicye-

lic gear mounted upon said Shaft and geared

to eaoh of sald trains independently, substan-
tially as described.

3. In a water wheel ﬂ'ovemor the combina- |

tion with the gate- qhaft A, and drlve shaft B,
of a centrifu ﬂ'al governor and train located to
one side of sald duve shaft au electrical gov-
ernor and frain loecated to the other Slde of
the drive-shaft, and an epicyclic gear carried
by said drive-shaft and operated by the train
of the centrifugal governor,-or the train of
the electrical governor, elther simultaneously
or independently, substantially as described.

4. In a water-wheel governor, the combma-

I

geared to said gate-shaft, of the pulley-shaf t

-h located alon ﬁ*s1de the drlve shaft and geared

thereto opposnelylevolvm pulleys mounted
on said pulley-shaft, friction clutches I, I’,

‘mounted on said latter mamed shaft, interme—

diate the pulleys, an armature lever adapted
to operate saild clutches, and electro-magnets
and their circuits for controlling the arma-
ture-lever, substantially as deseribed.

5. In a water-wheel governor, the combina-
tion with the gate-shaft A, and drive-shaft B,
geared thereto, of a pulley-shaft 2 located

'alonﬂmde the drive-shaft and carrying pul-

leys H H’, clutches I, 1’, adapted to engage
sald pullevs an armature lever P arranged to
operate said clutches, magnets O, O’, and
their circuits adapted to actunate said arma-
ture-lever, a threaded shaft 7, located inter-

" _.

E

e

mediate the drive and pulley Sha,fts, and

ceared to the former and arms r, ', moving
upon said threaded shaft, and adapted to con-
trol the movement of the armature-lever, as
and for the purpose described. S

6. In an electric governor for watel-wheel

the combination mth the gate-shaft A, and-

drive-shaft I3, geared thereto of the pulley
shaft # located alongside, and geared to the
drive-shaft, pulleys carrled by said pulley-
shaft, clutches located intermediate the pul-

magnets O, O/, and adapted to actuate the
clutches, a disk R? mounted on the end of
the pulley-shaft, a serew-shaft R, mounted at

‘right angles to said pulley Shaft and carry-

ing a friction pulley R” which engages the
disk R?, a

circuit w1th the magnets O, O/, and an auto-
matic cut-out carried by the serew shaft, and

adapted to control the electric mremt ‘sub-

stantially as described.

7. In an electric water- wheel governor, the.

combination with the gate-shaft A and drwe-
shaft B, of the ser ew-sha,ft R carrying a frie-
tion pullev R’,gearingintermediate theserew-

shaft and ﬂ*ate shaft whereby motion is com-
-mumcated from one to the other, a yoke N

carried by said screw- shaft terminals M, M’
on said yoke, a solenoid a,nd core and thelr

provided with a cross-head 1., terminals I, I/

‘mounted on sald cross-head and adapted to

engage with the terminals on the yoke, and a,
dash-pot connected to the c core arm, as and
for the purpose described.

8. In combination with an electrie- t:1"0v'er']zlc:or'
and ifs train of gears operated by electuc eir-

cuits, and an armature comipon to both cir-
cuits, a stop mechanism operated by the trans-
mlbtmcr mechanism and adapted to engage
with the armature lever at intervals for the

solenoid and its core conneoted in

Q0O

95

leys, and armature lever operated by electro- i

I0C

[Of

IIO

II§

| circuits a lever K ecarried by said core and

120

125

purpose described, a solenoid and core oper-

| ating to make electmc circuits, and a dash-
pot connected to the core-arm, substantially

as deseribed,

9. In combination mth the gate-shaft of a
Water whee] an electrlc—ﬂ‘overnor controlled
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by a solenoid and its core, two pairs of mag- | break its connection with the cores of the
nets and electric circuits connected with said | magnets in either direction, substantially as

5
IO

s

core through terminals controlled by said so-
lenoid and core, a shaft R geared to ‘the gate-

shaft, and an automatic cut-out Operatpd by
said shaft R, substantially as and for the pur-

pose described.

- 10. In a water wheel governor, thecombina-
tion with the shaft A, earrying oppositely re-

volving pulleys H, H’, and friction clutches:
I, I’, of the electro-magnets O, O/, and their

é

descrlbed

11, In combmatlon with the gate-shaftof a
water-wheel, of a centrifugal governor and its
train, and an electric governor and its train,

| each of said trains being geared to the gate

shaft and adapted to operate the same inde-

{ pendently or in unison, substantially as de-

scribed.
In testimony whereof I have hereunto set

cireults automatically controlled by a main | my hand.
cirecult, an armature lever P engaging with ' ARTHUR GIESLER.
the frictional clutch and adapted to convey | Witnesses: |

motion to the shaft h, and a mechanical de-
~ vice operating upon said armature lever to |

CHARLES W. DALE,
- WILLIAM H DALE;

20
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