2 SheetsmShéet 1.

(No Model.)
M. A. REPLOGLE.
ELECTRICAL GOVERNOR.
Patented May 24, 1898,

No. 604,544,

T

e e "

[ e :
: ! 5

On & ‘ y
X I EE X N 2
1% B 74 ' i |
it = RIS = |
/M e W !
A7 L i) ol ! 4

= . 3
._ \ \

4
F)
]
M \\\ L1 lI‘ -
h‘ih\ AT P S R, g4
) '1.{:.-1- f' -
. ) & 3t , *
771 b N’ ji (0
¥ 7 4 '

VSt 7N
S . |

" 1 PN SN
.“':i\, .r"f‘r ol 1..,":‘. t[ :'

{ W - N YL %
rad NN it e
W/ N3 e
Y R o e
A “% T
' B
A v
2N )
S .
< ;ﬁ:__:u‘q.ﬁ__i__:&#__:;ﬁ_f
T T e it el

- O 1 * . _
W TIVESSES i Fig.2 ' INVVENTOR
Oeardse A, BbrborX Frar® O (lfibe o

ATTORINVEY.

WASHINGTON, . C,

THE NORRIS PETERS €U, PHOTOLLITHO,




(No Model.) ' o Sheets—Sheet 2

M, A, REPLOGLE.
ELECTRICAL GOVERNOR.

No. 604 bd4. ~ Patented Ma,y 24 1898.
Ner .
L@
A\ N,
(‘%Xl e .
[_'ﬁ 'gﬂ_.. 7 g \ z
— ,"7/2 |
' 7 oo\
2 ; T‘i?r}
' ?j’.ﬁ?'}:?m
N o 4 I v | |
 ( | |
TE& f% ' E 719.6

| Z
ﬁg;’
Z
1@=0
. Z | k
A= H
| & |z B8,
..... oo i ] 7
_ i </
J ;L \
R |
J[? il D L \
i O
L4
X =
/W C*‘ =t
B e 7
= Z1|s ||IF] e
== _ 2 f =i Co—F=
TT W I = CE
= 20 X
e = gt B . °
e - TRy Ve
! T f L3
N KA
b i
4 U T
— i
| 7
:..l-'
I —

e e ek a e b
Lol P Chanihill BY 7 Cepe e

ATTORNEY

THE NORRIS PETERS CO, PHOTO-LITHO., WASHINGTON. D. C.




1Q

15

20

30

35

40

vation of the same.

device.

MARK A. REPLOGLE, OF AKRON, OHIO.

ELECTRICAL GOVERNOR.

SPECIFICATION farming' part of Lefters Patent No, 604,544, dated May 24, 1898.
I Application fled February 19,1897, Serial No, 624,271, (No model.) I

Lo all whom it ?’?@&fm@?‘}b:

Be it known that I, MARK A REPLOGLE, a
citizen of the United States, residing at Akron,
1n the county of Summit and State of Ohio,
have invented certain new and useful Im-
provements in Electrical Governors; and I
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same, ref-
erence being had to the accompanying draw-
ings, and to the letters and figures of reference
marked thereon, which form a part of this
specification. |

This invention relates to that class of gov-
ernors in which electromagnets and electrical
cireuits are used to set into and out of oper-
ation mechanisms for increasing and decreas-
ing the supply of power or motive force in
the machinery to be governed.

The objectsof thisinvention are to provide
a cut-out for the purpose of preventing the
governor from acting to excess or overdo-
ing and to provide a relay for automatically
changing the positions of the electrical con-
tact-points for the purpose of preventing the
phenomenon known as “racing ”’in governors;
and 1s particularly designed as an improved
form of the device for which United States
Letters Patent were granted to me June 7,
1892, No. 476,311, and also August 4, 1896,
No. 565,032. |

To this end the invention is comprised in
the arrangement, construction, and combina-
tion of the several elements herein described,
and illustrated in the accompanying draw-
ings, in which— |

Figure lisa top view of oneof myimproved
electrical governors complete. Fig. 2isaside
elevation of the same. Fig. 3 is an end ele-
Fig. 4 is a diagrammatic
view of the sliding bracket, quadrant, cam,
and gear which are used to shift the position
of the electrical contact-points used in my
Fig. 5. is a detail view of the brake
and brake-wheel used to steady the motor-
controlling shaft. Fig. 6 is a detail view of
the electrical cut-out which is used to stop
the action of the governor, a cross-section on
line @ ¢ of Fig. 3. Tig. 7is a typical view or

diagram showing an electric battery, the mag-

| nets, contact-points, contact-lever, cut-outs,

and my method of wiring the machine.

- dSimilar letters and figures of reference re-
fer to similar parts throughout the several
views.

In the drawings, A designates the frame or
base-plate on which my machine is built. BB
are Journal-stands bolted thereto, to which
the main or motor-controlling shaft S is jour-
naled. L

C designates a pillar or pedestal on which
1s mounted the common speed-governor B and
from which extends the arm D, supporting
a small dash-pot G and vertical sliding rods
h I, on which is mounted a sliding bracket
H, carrying the contact-points < and 5. The
dash-pot G is integrally cast with the arm D
and 1s fitted with a plunger ¢, which is piv-
otally attached to the oscillating rod or lever
K, which is adapted to be raised or lowered
by the action of the centrifugal governor-
balls of the governor E. The quadrant K is
keyed to the shaft I, which it is designed to
turn, 1t being toothed and geared to the pin-
lon /& on the end of the shaft S, and the cam
J i8 so disposed on the end of the shaft L
that the projection 7 rests on the sliding sur-
face of the cam, so that turning one way will
lift the bracket H, with its contact-points, up-

‘ward, and turning in the opposite direction

will let the sliding bracket slide downward
by its own weight. | |

M and N designate horizontal electromag-
nets fixed to the supports m and » in such po-
sition that the armature-levers ¢ and ¢ will,
the one and then the other, be swung into con-
tact with their respective magnets as the arm
v 18 vibrated by the pitman P, which is at-
tached by means of a crank to the shaft of
the belt-wheel W. The arm v carries two
pawls p and p', which it vibrates in an arc
over the double ratchet-wheel R, the vibrated
arm v being centered or journaled on the
shatt S, while the ratchet-wheel R is securely
keyed to the said shaft. The shaft S is pre-
vented from sliding lengthwise in its jour-
nals by means of the collars T T. To the
shaft S is also keyed a brake-wheel R/, with
which the brake-jaws X X, which are pivoted
to the base A at ¢, engage. The brakeis ad-

| Justable by means of the hand-screw O and
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is designed to steady or hold the shaft S in
the positions to which it is set by the pawls
p p’ and ratchet-wheel R aforesaid, the force
of the said pawlis beingsufficient to overcome
the resistance of the brake.

When the gate of the motoris fully closed,
the shatt s should berevolved until the quad-
rant-sector K 1s turned to one end of its
course, as that shown by full lines in Fig. 4,
and when 1% 1s fully open the said quadrant
by means of the revolution of the shaft S
should be turned to the opposite end of its
course, as that shown by the open lines in
sald Irig. 4, and likewise the cam J should be
so adjusted on its shaft L that the bracket I1
1s dropped to the lower part of its course in
the one position of the quadrant aforesaid
and shifted to the upper end of its course
when the said quadrant takes the other posi-
tion, as aforesaid. The armature-levers are
pivoted to a pin o in the arm v and are
weighted, so that the armature of each lever
has a tendency to hang in such position that
its armature will be swung against the corre-
sponding magnet, which 1s at the outer end of
its course. The pawls p and p' are respec-
tively pivoted to the upwardly - extending
lugs of the arm v by means of the pins or
bolts  , so that the pawls are in the same
vertical plane with the ratchet - wheel R,
which they are adapted to actuate. The up-
per ends of each of the armature-levers ex-
tend to and are adapted to engage with the
under sides of the pawls p and 9/, so as to
normally hold them out of engagement with

the ratchet-wheel R, and the pawls are coun-
terbalanced, so as to make them readily or

easily lifted out of engagement when in en-
gagement and easily held or prevented from
comingintoengagement with thesaid ratchet-
wheel R. |

To the shaft U, whiceh is journaled to the
opposite end of the base A by means of the
journals O 0, the belt-wheels W and w are
keyed, the belt-wheel W belng adapted to be
belted to the main or jack shaft of the ma-
chinery to be governed or regulated and
drives the whole machine, and the belt-wheel
w 18 used for driving the speed-governor E.
The shaft U 1s also provided with a crank or
crank-wheel V, which drives the pitman P,
designed to oscillate the arm .

In Ifig. 7, Z designates a battery or other
source of electric current which is used to
charge the magnets M or N, according as the
lever I touches the contact-pointzor ). When
the end of thelever F touches 7, the circuit is
completed through the wires 1 and 3 and the
stand and the lever If of the governor E. On
the other hand, 1f the end of the lever F
touches 7 the circuit is completed through the
wires 2 and 3 and the stand and lever I of the
governor E, the wire 3 being secured to the
stand of the governor at 3'. The wires 1 and
2 are each passed through the cireuit-breaker,
(shown in Ifig.6,) and they are respectively at-
tached to the adjustable screws ¢’ and @7,

T

which have their ends pressed against the
flexible strips ¢ and ¢, by means of which the
respective circuits through 1 and 2 are adapt-
ed to be broken. These strips are arranged
immediately under the shaft L and under the
member Q, which 1s secured thereon in such
position that its arms Q' and Q® are each
adapted to engage with the upper ends of the
flexible strips ¢ and ¢ as the quadrant K is
turned to fully-open or fully-closed positions.

The operation of the machine may now be
explained. The gate of the motoris suitably

connected to the shaft S, so that it may be

opened when the shaft 1s turned in one di-
rection and closed when the shatt 5 1s turned
in the opposite direction. T'he belt-wheel W
1§ then belted to a suitable shaft of the ma-
chinery to be governed and kept in continual
motion at a fairly-rapid speed. The governor
I 1s also belted to the belt-wheel w with such
sized belt-wheels as will speed the governor,
so that at normal speed the governor will
maintain the lever F in a substantially hori-
zontal position. The quadrant should also
be adjusted so that it is in medium position
(shown in all the figures except Fig. 4) when
the machine is at normal speed and the plant
doing 1fs normal amount of work. The cam
J should also maintain the bracket I1 at about
the middle of its course during the conditions
just described. The machine being thus in-
stalled and adjusted, if there is a variation
below the required speed the governor I& will
press at the pivot ¢ and tilt upward the far-
ther end of the lever I, which is fulerumed
at f, until it touches the point 2, thus com-
pleting the electrical eircuit through the wires
1l and 3, charging the magnet M. The magnet
M being thus charged, when the armature-le-
ver ¢ is next swung against it the said lever
will be held with its armature against the
magnet, while the arm v, holding the pawl p,
pivoted at r, will be swung in such direction
that 1t will drop the pawl p into engagement
with the ratchet-wheel R and turn the shaft

S 80 as to open the pewer-supply, and in so

doing it shifts the quadrant, turning the cam

J and lifting the bracket II, carrying the

contact - points 2 and 7 upward, where the
point e will not be touched again by the lever
If unless an additional drop in speed occurs;

‘but of course the adjustment must not be

such that the operation of the cam would
raise the bracket Il until the point 4 touches
the end of the lever H. In other words, the
adjustment should be such that at one oper-
ation of the pawl the cam should lift or
drop the contact-points which are carried by
the bracket I to such position that the end
of the lever I' is disposed midway between
them. The purpose of this is evident, for
1f the change which caused the variation in
speed 1s a permanent or a relatively per-
manent addition to the work to be done the
governor will have shifted the power-supply
open to the position required to do that work
and will have adjusted itself into the posi-
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tion best adapted to maintain normal speed |

under the new condition. If, however, the
cause of slowing speed is something sudden
and temporary, when the governor hasshifted
the motor-gate so asto turn on a greater sup-
ply of power it is evident that after shift-
ing the contact-points, if the cause is re-
moved which slows the speed in that posi-
tion of the gate, the speed of the machinery
will rise above normal, which will cause the
end of the lever F to come in contact with the
point 7, thus completing the electrie eireuit
through the wires 2 and 3 and charging the
magnet N, which, similar to the magnet M,
controls the pawl p’, which turns off the
power-supply immediately after it has been
turned on. Also in case the cause which
dropped the speed continnes and in addition
thereto still more load of work is thrown on
the plant the governor will continue to open
the gate wider and shift the bracket H higher
until, if required, the motor-gate is fully open
and the bracket H is shifted to the upper end
of its course. In this latter position it will
be seen the arm Q', attached to the shaft L,
will press the flexible strip ¢ away from the
contact-point ¢ in the circuit-breaker, (shown
in Kig. 8,) thus breaking the circuit which
charges the magnet M, which will prevent
the machine from straining or breaking the
connections which control the gate. Of course
161s plain, under the latter conditions,that the
full capacity of the powerhaving been thrown
on the machinery to be governed may after
that drop below normal speed as much as may
be, even to stopping, vet if the load is re-
moved again and the machinery speeds up un-
til 1t comes to normal speed the moment it
speeds slightly above normal the governor
will again take it in hand and turn off power-
supply, and if the load continues to be re-
moved, so that the speed tends to increase at
each operation of the governor, the bracket

- I, with its contact-points, will be lowered so
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as to keep normal speed at any position in
which the change to lighter work may cease,
andif the change tolighter work does not cease
until all or nearly all the power is turned off
the governor will have been changed step by
step from a governorof speed in the heaviest
work to a governor of speed in the lightest
work to be done by the plant, with bat very
little variation of speed in making the change.
In the latter case, when the power has been
turned off until the quadrant K is shifted to
the opposite end of its course and the bracket
I 1s dropped to the lower end of its course,
the arm Q7 attached tothe shaft L, will press
16s corresponding flexible strip ¢ away from
1ts contact-point ¢?, thus breaking the circuit
passing through the wires 2 and 3, so that the
magnet N will no longer be charged and the
governor will turn the gate no farther in that
direction. The adjustment may Be such that
when the latter condition exists the gate is
fully closed, or it may be so adjusted that so

little power is turned on that there isno dan- |

ger of the machinery speeding too high when
running empty. -

The movable contact-points attached to the
bracket I and sliding on the rods or guide-
posts 4 i must be insulated each from each
and also from the arm D of the pedestal Cin
the operation of the machine. 7This may be
done by any suitable method. The dash-pot
G during the operation of the machine should
also be filled with a liquid through which a
plunger g may move by a light pressure, but
will not be moved by slight sudden jerks.
This arrangement, it is evident, will prevent
the lever I from making contacts with 2 and
J by the trembling motion of the machine or
at any time when not caused by the pressure
induced by variation in speed. |

Having thus described my invention, I do
not claim as new all of the features herein set
forth, and I do not confine myself to the exact
consiructions and arrangements set forth, as
it 18 evident that many details may be modi-
led and varied without departing from the
general spirit of my invention.

What I do claim, and desire to secure by
Letters Patent, is—

1. In combination with an electrical gov-
ernor having a pair of electromagnets,a pair of
insulated electrical contact-points by means
of which electrical circuits may be completed
through the said magnets, the said insulat-
ing contact-points being separately adjust-
able and jointly movable substantially as de-
seribed and for the purpose set forth.

2. In a governor the main or motor-con-
trolling shaft having a pinion keyed thereto

engaging with the toothed partial circumfer-
ence of a sector or quadrant, the said sec-

tor or quadrant operating a cam adapted to
change the basis of governing, to correspond
with the different loads of work thrown on or
off the machinery or plant to be governed
substantially as specified.

o5. I'he herein-described governing appa-
ratus consisting of a main or motor-control-
ling device built upon a base plate or frame,
having a pedestal erected thereon and the
sald pedestal surmounted with a common

centrifugal governor and also provided with

a horizontal arm supporting guide-posts or
sliding rods, the said sliding rods being pro-
vided with a sliding bracket carrying elec-
trical contact-points with the end of a tilting
lever disposed between them, the said tilting
lever being fulecrumed intermediate of the
common speed - governor and the contact-
points aforesaid, and being adapted to be op-
erated by the action of the centrifugal balls
of the governor, for the purpose of setting
into and out of operation the main or motor-
controlling device and means by which the
main or motor-controlling device may change
the location of the contact-points aforesaid
substantially as specified and for the pur-
poses set forth. |

4. In an organized governing apparatus,
the combination of a motor-controlling device
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adapted to be set into and out of operation by
means of electromagnets and electrical cir-

cuitsadapted tocharge the said magnets, with
a common Sspeed-governor operating a tilt-
ing lever adapted to make the required elec-
trical connections and means whereby the mno-
tor-controlling device may shift the points,
through which the electrical connections are
thus made for the purpose of adapting the ap-
paratus to light or heavy work substantially
as specified.

5. In a governing apparatus having a main
or motor-eontrolhnﬂ shaft, a pair of sliding

- rods or guide-posts dlspoqed over and above
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45

sald motor-controlling shaft, the said rods
having a bracket sliding thereon, a projection
of the said bracket engaging with the curved
surtface of a cam attached to a shaft and the
sald shaft also provided with a sector or guad-
rant geared to a revolving pinion on the said
motor-controlling shaft so as to move the slid-

ing bracket upward when the motor-control-

ling shaft is turned in one direction and to
allow 1t to drop downward when the motor-
controlling shaft is turned in the opposite di-
rection substantially as specified and for the
purposes set forth.

6. In an organized governing apparatus
consisting of a motor or gate controlling de-
vice, the said motor or gate controlling device
being composed of a main shaft S to which is
keyed a double ratchet-wheel R by means of
which, the said shaft is adapted to be turned,
the oscillating arm v carrying oppositely-dis-
posed pawls adapted to engage with the said
ratchet-wheel, the said arm adapted to be con-
tinuously Vlbl ated by means of a pitman P

and crank V driven by a belt-wheel W for the

purpose of operating the motor-controlling
shaft; in combination with a common speed-
governor K adapted to operate a tilting lever
F for the purpose of setting into or out of op-
eration one or the other of the pawls afore-
said and means for shifting the field for op-
eration of the said tilting leve1 to correspond

4 ' 604,544

with the load or degree of work imposed upori
the plant or machinery to be governed sub-

stantially as specified.

7. In a governing apparatus of the kind
described, a motor-contlollmn' shaft having
a pinion keyed thereto and the said pinion
geared to a sector or quadrant adapted toturn
a shaft parallel and over the motor-control-
ling shaft, which last-mentioned shaft 1s pro-
vided with a cam adapted to raise and lower
a bracket sliding on vertical rods and carry-
ing electrical contact-points, adapted to make
connections setting into and out of operation
mechanisms forturning the motor-shaftatore-
said all arranged for joint operation in the
manner specified and for the purposes set
forth. .

8. In an organized governing apparatus of
the kind deseribed, a pair of electrical cir-
cuits and corresponding electromagnets for
the purpose of setting into and out of opera-
tion mechanisms for turning on or off the sup-
ply of power, the herein-described cut-out
consisting of flexible strips connected with the
wires of the said elecirical circuits, so that
the said circuits are completed through the
said strips and the said strips adapted to be
pressed out of contact so as to break the c¢ir-
cuits aforesaid, in combination with a paitr
of arms disposed on a revolving shaft and
placed over such strips in such relation, that
if the said shaft is revolved in one way one
of said circuits will be broken by one of the
arms pressing 1ts corresponding fiexible strip
out of contact, and if the shaft be revolved
the other way the other of said arms will press
out of contact its corresponding flexible strip
for the purpose of cutting out the action of
the governor substantially as specified.

In testimony whereof I affix my signature
In presence of two witnesses.

MARK A. REPLOGLE.

Witnesses:

- D. L. MARVIN,
C. 5. HOVEY.
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