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UNITED STATES PATENT OFFICE. 
EARL PORTER WETMORE, OF IEELENA, MONT AN A. 

ELECTRICAL WATER-wheel Gover NOR. 
SPECIFICATION forming part of Letters Patent No. 519,597, dated May 8, 1894. 

Application filed January 16, 1894, serial No. 497,083, (No model.) 
to all whom it may concern: 
Be it known that I, EARL PORTER WET 

MORE, a citizen of the United States, residing 
at Helena, in the county of Lewis and Clarke 
and State of Montana, have invented a new 
and useful Electrical Water-Wheel Governor, 
of which the following is a specification. 
This invention relates to electrical water 

wheel governors; and it has for its object to 
O 

2 
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provide improved governing devices of this 
character which shall automatically operate 
to control the speed of a water wheel accord 
ing to the lead upon the dynamo or dynamos 
in circuit with the goveraor, or more techui 
cally speaking, according to the variations in 
current strength or in the output of such dy 
natinos. 
The main object of the present invention, 

therefore is to regulate the effective supply 
of water to the water wheel or wheels through 
means of valves, gates or deflecting nozzles, 
which are directly controlled by the change 
in the output of electric energy from the dy 
nanos which are operated by the water wheel 
or wheels, in order to admit or cut of the sup 
ply of water in direct proportion to the in 
creasement or decreasement of the load unon 
the electric generators. 

It is well known, that where the fly ball or 
centrifugal governors, or differential speed 
governors, are used in connection with water 
wheels of the governor does not become ef 
fective until the speed of the water wheels is 
changed. This change of speed in the water 
wheels is directly caused by the change of 
load upon the dynamos, and this invention 
therefore prevents loss of time in effecting 
the regulation, inasmuch as the change of 
load upon the dynamos puts the governing 
devices herein described into practical opera 
tion. m 

With these and other objects in view which 
will readily appear as the nature of the in 
wention is better understood, the same con 

45 sists a the novel construction, combination 

so 
ance with this invention. 

and arrangement of parts hereinafter more 
fully described, illustrated and claimed. In the accompanying drawings:-Figure 
is a diagrammatic pian view of an electrical 
water wheel governor constructed is accord 

Fig. 2 is a detail 
elevation partly in section of electric clutches 

préferably used in connection with the appa 
ratus slown in Fig. 1. Fig. 3 is a detail sec 
tional view on the line ac-a of Fig. 2. Fig. 455 
is a detail view showing a preferred constric 
tion of contact device. 

Referring to the accompanying drawings, 
A represents a single or double turbine water 
wheel, or reacting wheel of the Felton or other 6o 
type. This water wheel, as stated, is of any 
preferred construction, and the valve or gate 
mechasis in thereof is controlled by raeans of 
the vertical valve rod or shafta, which is pro 
vided at an intertaediate point with reversely. 65 
disposed beveledgear wheels a', and carries at 
its upper end a hand wheel a, which is ordi. 
narily employed for controlling the flow of 
water through the wheel by hand, ibut, in the 
present invention such rod is controlled au- to 
tomatically by the devices to be hereinafter 
described. 
The shaft 3, of the water wheel A, carries 

outside of the water wheei casing, any num 
ber of belt pulleys b, depending up 
number of electrical generators or dynamos 
driven by such water wheel, but as illustrat 
edit: Fig. l. of the drawings, two of said belt, 
pulleys receive the dyna, it belts l', which are 

upon the 75 

belted to dynamos C and C. of any type or 8o 
construction, the dynamo C, being illustrated 
as a direct current distanc, while the dylla 
ino C, is of the alternating type, and it is to 
be understood that any nutsiber {f dynamos . 

85 of any type I say he einrioyed. This direct 
current dynamo C, is connected in serios, by 
the series circuit 1-2 with a suitably al 
ranged Soieneid ), while tie atternatiri dy 
nano C, has the compositid field winding 
thereof contected in ories with the solenoi 
D', by the series, circiit 3-4. 
The Solenoid ID, is i: strated as being ar. 

ranged directly above and in line with the 
Solenoid i), and it wiil of course be under 
stood that the specific character of the wind 
ing of Said soletioids tiepends upon the fact 
whether each is connected sitione or more 
dynamos and of the character of such dyna 
mos. Should one or more of the dynamos op 
erated by the Water wheel be of the polyphase too 
type, then tha magnet D, would be included 
in series with the field circuit of the poly 
phase current dynamo, that is, the entire ex 
citing current would pass through the magnet 
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ID, and regulation would be effected since 
the exciting current of a polyphase generator 
varies in a certain ratio to the load upon the 
dynamos. In case one or more of the dyna 
mos operated by the water, wheels is of an 
are or constant current type, then the mag 
nets D or D', would be made up of one or more 
sections of fine wire of proper resistance to 
enable the same to be connected directly 
across the terminals of the arc or constant 
current dynamo. These changes in the wind. 
ings will of course be varied to accommodate 
the apparatus to the different dynamos, but 
only to secure the same result in connection 
with such dynamos as those illustrated in the 
drawings, and the aligned solenoids or mag 
nets D, and D', accommodate therein the sec 
tional core plunger E. The sectional core 
plunger E, is made up of connecting mag 
netic metallic sections e, and non-magnetic 
metallic sections e', which form together a 

. single continuous core plunger, but it will of 

25 

course be understood that the magnetic me 
tallic portions e, of the core, are adapted to 
move within the solenoids, so that motion will 
be given to the core plunger in either direc 
tion, as such solenoids become energized or de 
energized. The core plunger E, has connect 
ed with the lower end thereof the adjusting 

35 

40 

45 

So 

55 

65 

spring F, adjustably connected at f, to a suit 
able point of attachment, so that the core 
plunger will always be returned to its normal 
inactive position after either or both of the 
solenoids have become iniactive, and said core 
plunger is further provided at its lower ex 
tremity with an off-standing stop arm f', 
which is adapted to come in contact with an 
off-standing stop projection f, which provides 
a limit to the downward movement of the 
plunger. As the said core plunger E, is moved 
in either direction according to the variation 
in the strength of either or both of the solen 
oids, as the load upon the dynamos connected 
therewith increases or decreases, such core 
plunger is adapted to act as a circuit closer 
for the valve or gate operating devices to be 
described, and is provided at a suitable point 
above the upper solenoid D, with a contact 
pin or roller G, which is electrically connected 
by the wire 5, with one pole of a convenient 
source of electrical energy 9, which may be a 
suitable series of batteries or a dynamo. The 
contact point or roller G, carried by the so 
lenoid-controlled core plunger E, is adapted 
to play between the approximately parallel 
contact plates g', and g, respectively. The 
contact plates g’ and g, are mounted in sub 
stantially parallel planes and at an angle on 
the sliding contact frame H. The sliding 
contact frame H, is mounted to slide between . 
the parallel guides or ways h, and has at 
tached to one end the adjusting rope h', which 
winds and unwinds on the grooved rope drum 
h'secured on the valve rode, while to the other 
end of the sliding frame II, is attached one 
end of the weight rope h', which passes over 
a suitably arranged guide pulley h", and has 
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attached to the free end a weight h, which 
serves to slide the contact framein one direc 
tion. The movement of the core plunger E, 
is adapted to bring the contact pin or roller 
G, in contact with either of the platesg' org, 
and complete a circuit through the external 
source of electricallenergyg, and to provide for 
this, the contact plate g’,iselectrically connect 
ed by the wire 6, to one terminal 7, of a suit 
ably arranged solenoid I, directly in a line with 
which, and opposite to, is arranged a duplicate 

ed by the wire 9, to the other contact plate g', 
while the adjacent terminals of these two so 
lenoids I and I", are joined by the bridge wire 
10, which has connected thereto the circuit re. 
turn wire 11, leading to the other pole of the 
external source of electrical energy g, and 
thereby providing for a completion of the ex 
ternal circuit through either of the magnets 
I and I", according as the contact pin or roller 
G, is moved in contact with either of the con 
tact plates g', or g, mounted on the sliding 
frame II. The aligned solenoids I and I", are 
adapted to control, in either direction, the 
movement of a horizontally moving core J, 
the ends of which slide in the opposite solen 
wids, and within the open outer ends of the 
solenoids I, and I', are arranged the core ad 
justing springs i and i, which have one end 
thereof bearing on the extremities of the core 
J, and are of a tension which holds the said 
core to a normal inactive position. The hori 
zontally moving core J, carries at a point be 
tween the inner adjacent ends of the solen 

petsi, which embrace a belt k, driven from 
one of the pulleys b, of the water wheel shaft, 
and passing over a loose pulley l, mounted 
loosely on a suitably supported and arranged 
regulating shaft I, which carries at one end 
a pinion l, meshing with the lower one of the 
wheels a, and adapted to turn such wheel in 
a direction to close or cut off the supply of 
water controlled by the rod a. The shaft L, 
carries at a point alongside of the intermedi 
late loose pulley le, a fast pulley l, onto which 
the belt is adapted to be moved by the mag 
net shifting devices when the core J, is shift. 
ed in one direction. At the opposite side of 
the pulley k, and loosely mounted on the shaft 
L, is the sleeve M, carrying at one end along 
side of the loose pulley a belt wheel m, and 
at its opposite extremity a beycled gear wheel 
n", which meshes with the upper one of the 
beveled gear wheels (', and is adapted to turn 
the valve or gate regulating rod (, in a direc 
tion to open the valve or gate of the water 
wheel. 
The operation of the apparatus set up as 

just described is as follows:-Assuming di 
rect current and alternating dynamos C and 
C', are in operation from the water wheel A, 
a sudden increase of current load on the di 
rect current dynamo. C will energize the so 
lenoid D, sufficiently, so as to move the core 
plungor E, upward, against the tension of the 

solenoid I, one terminal 8, of which is connect 
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oids I and I, the parallel shifting lugs or tap-, . 
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spring F, and cause the contact pin or roller. 
G to contact with the upper metallic contact 
plate g, on the sliding frame. The circuit is 
then completed through the wire 5, from the 
external source of generation g, the contact 
plate g', wire 9, solenoid I, and the return 
Wirell, which circuit energizes the solenoid 
l, and moves the shifting core J, in a direc 
tion which shifts the belt K, from the loose 
pulley, k-, onto the sleeve pulley m, which 
iuluaediately operates the gear in', and the 
upper one of the rod gears a', so as to im 
mediately increase the supply of water. As 
Soon as the valve rod or shaft a, commences 
to turn, the adjusting rope h' winds on the 
drum h, and draws the frame IH, in one direc 
tion until such frame has moved sufficiently 
far to relieve the contact G, from the upper 
contact plate g’. The current is thus auto 
matically broken so as to de-energize the mag 
net I, and then the spring i", immediately 
moves the core J, into a normal position and 
shifts the belt K, back onto the loose pulley. 
The two contact strips or plates g’ and g, and 
the drum h, are so adjusted that the valves 
or gates are opened a proper amount to ad 
mit the required water for the operation of 
the wheels when the contact G touches neither 
of such plates, and therefore the distance or 
space between such contact plates determines 
the sensitiveness of the governor or regulator. 
It will be obvious that similar increases on 
the load of the alternator C, would have a 
similar effect on the solenoid or magnet D', 
to secure the same regulation just described; 
while, conversely, a decrease in the load of 
either dynamo would have the opposite effect, 
that is, to decrease the supply of water to the 
water wheel, in such case the sliding frame 
H, being moved properly in one direction by 
the weighted rope h'. 
While I have illustrated and described a 

belt shifting device which controls the sepa 
rate gears engaging the gears on the valve 
rod or shaft, I preferably substitute these de 
vices by the clutch devices or clutch wheels 
shown in Figs. 2 and 3 of the drawings. In 
Fig. 2, the shaft L, carries the gear l, at one 
end, and the shaft sleeve M, carries the gear 
am', at one end in the same arrangenient as 
described in connection with the belt shifting 
devices, but in the preferred arrangement, 
the shaft I, accommodates thereon a drive 
sleeve N, to which is keyed a belt wheel n, 
driven by the belt K, and to the opposite ex 
tremities of this sleeve are secured, the me 
tallic cup disks O, inside of which are adapted 
to turn the magnet wheels P. One of the 
magnet wheels P, is fastened to the shaft Li, 
and the other of such wheels is fastened to 
one end of the sleeve M, in a similar manner 
to the mounting of the pulleys l and m. 
Both of said magnet wheels P, are sectional 
and each is provided with a circumferential 
series of projecting pole pieces Q, adapted 
to align with similar inwardly projecting pole 
projections q, formed on the iner periphery 
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of the cup disks. At one side of each mag 
net wheel and inside of the circle of the 
pole pieces such magnet wheels are provided 
with the coil recesses g' in which are placed 
the magnet coils R, secured in position by the 
cap plates r, having inner recessed edges r", 
forning a portion of the coil recesses. The 
terminals of the magnet coils R, lead respect 
ively to collecting and discharging rings S, S, 
arranged at oneside of the said magnet wheels. 
The same. wire connections are employed in 
connection with the clutch wheels just de 
scribed as in connection with the Solenoids 
and I", the wire 6 from the plate g, leading to 
the collecting ring of one magnet wheel, the 
wire 9, from the plate g", leading to the col 
lecting ring of the other magnet wheel, the 
bridge wire 10, connecting the discharging 
rings of both magnet wheels, and the return 
wire il connected to the bridge wire 10. 
When the circuit is closed by the moving 

contact G, in the manner already described 
with either one of the contact plates on the 
sliding frame, either one or the other of the 
magnet wheels is energized so that the poles 
thereof are alternately north and south, and 
necessarily hold the pole projections q, mag 
netically attracted thereby, so that as the 
sleeve N, rotates, and turns the cup disks, the 
energized magnet wheel will be caused to re 
volve and turn the beveled gear wheel con 
nected there with, in a similar manner to the belt shifting operation already described 
In connection with the belt shifting or 

clutch wheel devices just described, I may em 
ploy an ordinary centrifugal or fly-ball gov 
ernor T, the shaft t, of which is geared with 
and driven from the water wheel shaft B, and 
the sliding collart', which is moved up and 

contact arm U, corresponding to the contact 
G and connected by the dotted wire 5, with 
one pole of the generatorg. The moving con 
tact U, is arranged to play between the sepa 
rate contacts it, corresponding to the plates 
g, and g, and are connected by the wires 6, 
and 9, with the salue connections as the wires 
6 and 9. The moving of the contact U, in 
contact with either one of the contacts use 
cures the same operation from the belt shift 
ing devices or clutch wheels as previously de 
scribed. 
Changes in the form, proportion and the 

minor details of construction may be resorted 
to without departing from the principle or 
sacrificing any of the advantages of this in 
vention, and at this point attention is direct 
ed to the fact that in the foregoing descrip 
tion I have shown and described the frame 
H, upon which the contact strips g’ and g, 
are located and which is suitably controlled 
by the drum h, rope and counterweight, for 
simplicity in explaining the operation of the 
apparatus, but ordinarily and preferably the 
contact strips g', and g, would be arranged 
in the same relation to each other upon a 
drum or cylindrical frame X, mounted di 
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down by the balls, is provided with a moving , 
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drawings, thereby avoiding the use of the con 
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necting devices. . 
. By reference to Fig. 4, it will be seen that 
the contact piates which are lettered G' and 
G, to correspond with those on the sliding 
frame H, are arranged spirally, on the cylin 
drical frame X, and are disposed parallel with 
each other so as to correspond in every par 
ticular to the relative arrangement of the 
platésg' and g, on the said sliding frame so 
that the same operation will be effected as 
the contact pin or roller G, is moved against 
either of the plates by the core, plunger, or 
armature E. The saime. circuit connections 
are observed in this preferable form of con 
tact device it being shown that the wire 5, is 
connected to the contact G, the wire 6, to the 

25 
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circuit with an external source of electrical en 
ergy, an automatically moving contact frame 
carrying spaced contact plates in circuit with 

So 

contact plate G, and the wire 9, to the plate 
G', and it is thought that the operation of 
this construction will be readily apparent 
without further description. 
Having thus described the invention, what 

is claimed, and desired to be secured by Let 
ters Patent, is 

1. In an electrical water wheel governor, 
the combination with the water wheel, the 
water wheel'valve rod or shaft, and the dy 
namo driven by the water wheel; of electri 
cally controlled gear devices connected with 
the valve rod or shaft, an automatically mov 
ing contact frame controlled by the move 
ments of the valve rod or shaft and carrying 
spaced contact plates in circuit with said gear 
devices, a solenoid included in the dynamo 
circuit, a core, plunger, or armature controlled 
by the solenoid and having a contact arranged 
to move between said contact plates, and an 
external source of electrical energy included 
in a circuit with said contact and said elec 
trically controlled gear devices, substantially 
as set forth. - 

2. The combination with a priine mover, its 
valve or regulating mechanism and the dyna 
mos driven by the prime mover; of electri 
cally controlled gear devices connected with 
the valve or regulating mechanism and in 

said gear devices, solenoids circuited with the 
dynamos, a core, plunger or armature con 

- trolled by said solenoids and provided with a 

65 

contact point or roller playing between the 
contact plates and also connected with said 
external source of electrical energy, substan 
tially as set forth. 

3. In an electrical water wheel guvernor, the 
combination with the water wheel valve rod 
or shaft; of electric motor device geared to 
said shaft to turn the same in either direc 
tion and included in a circuit with an exter 
nal source of electrical energy, an automati 
cally turning frame or cylinder carrying 
spaced contact plates arranged at an angle 
and separately connected by wires with said 

519,597 BEST AVAILABLE COP’. 
rectly upon the shaft a, of the valve or gate 
mechanism as clearly shown in Fig. 4, of the 

motor devices, and an automatically con 
trolled contact point or roller playing between 
said contact plates and electrically connected 
with a convenient external source of electrical 
energy, substantially as set forth. 

. 4. In an apparatus of the class described, 
the combination with the electrically con 
trolled gearing devices, a similarly controlled 
moving contact included in the circuit of said 
devices, and an external source of electrical 
energy; of a prime mover valve shaft or rod 
geared to said gear devices, a drum or cylinder 
mounted on said shaft or rod and turning 
there with, and parallel contact plates secured 
spirally on said drum and adapted to have 
said moving contact play there-between, sub 
stantially as set forth. 

5. In an electrical water wheel governor, the 
combination with the water wheel, its valve 
mechanism and the dynamo driven by the 
water wheel; of electrically controlled gear 
devices connected with the valveinechanism, 
spaced contact plates suitably arranged and 
controlled by the movement of the valve 
mechanism shaft, a solenoid included in the 
dynal no circuit, a core, plunger, or armature, 

go 

controlled by said solenoid and having a con 
tact moving between said contact plates, and 
an external source of electrical energy in 
cluded in a circuit with said contact and the 
valve controlling devices, substantially asset 
forth. . . 

6. In an electrical water wheel governor, the 
combination with the water wheel, its valve 
or gate mechanism, electric motor devices 
geared with said valve or gate mechanism, 
automatic circuit devices having a moving 
contact, and controlled by the dynamos 
driven by the wheels; of suitably arranged 
solenoids circuited separately with a dynamo 
and energized and de-energized according to 
the fluctuations in current strength generated 
thereby, and a sectional core plunger, having 
magnetic metallic portions moving in each of 
the Solenoids and connected to and control 
ling the moving contact of the circuit closing 
device, substantially as set forth. 

7. In an electrical water wheel governor, the 
combination with the water wheel, its valve 
-or gate mechanism and the dynamos driven 
thereby; of electric motor devices geared with 
said walve or gate mechanism and included 
in the circuit of the external source of elec 
trical energy, a drum or cylindrical frame 
mounted on the shaft of the valve mechanism, 
parallel contact plates mounted on said drum 
or frame and separately connected to reverse 
operating portions of said electric motor de 
vices, electrically aligned solenoids circuited 
separately with the dynamos driven by the 
Water wheel, and a core plunger moving in 
said aligned solenoids and having a contact 
playing between said contact plates and elec 
trically connected with the external source of 
electrical energy, substantially as set forth. 

8. In an electrical water wheel governor, the 
combination with the water wheel valve rod 
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water wheel valve rod or shaft having 
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or shaft having reversely disposed gear 
wheels, separate shafts having gear-wheels 
meshing respectively with different ones of 
the gears on the valve rod or shaft, electro 
magnetic clutches or clutch wheels mounted 
on said separate shafts, and electrically con 
trolled circuit closing devices included in 
separate circuits with said clutches or wheels, 
to energize the same separately, substantially as set forth. 

9. In an electric water wheel governor, the 
re versely disposed gear wheels, a suitably ar 

ranged shaft carrying at one end a gear wheel 
meshing with one of the wheels on the rod or 
shaft, a shaft sleeve mounted on one end of 
said suitably arranged shaft and carrying on 
one end a gear wheel meshing with the other 
one of the wheels on the valve rod or shaft, 

5 

ends of said drive sleeve and surrounding 25 
the magnet wheels, electrically controlled cir 
cuit closing devices, and separate circuit con 
nections from the circuit closing devices to 
each of the magnet wheels to energize the 
same separately, substantially as set forth.. 

10. In an apparatus of the class described, 
the combination with the separate shafts; of 
a metallic cup disk mounted on one of said 
shafts, a magnet wheel mounted on the other 
one of the shafts inside of the cup disk and 
having a circumferential series of projecting 

39 
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pole pieces and an energizing magaet coil 
clamped inside of the same and inside of the 
circle of the pole-pieces, and suitable circuit 
connections with the magnet coil, substan- 40 tially as set forth. 
In testimony that I claim the foregoing as 

my own I have hereto affixed my signature in magnet wheels mounted on said suitably ar- the presence of two witnesses. 
ranged shaft and on one erid of the shaft 
sleeve, a 'drive sleeve mounted on said suit: 
ably arranged shaft and driven from the wa 
terwheel, metallic cup disks secured on the 

EAR, PORTER WETMORE, 
. Witnesses: 

H. S.HEPNER, 
C. H. ALEXANDER. 


