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Be it known that I, WaLTER J. RICHARDS, 4,
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukeeand State
of Wisconsin, have invented certain new and
usetul Improvementsin Klectrie-Current (zov-

ernors, of which the following 1s a specilica-

tion, reference being had to the accompany-
ing drawings, forming a part thereot.

The main objects of this invention are to
automatically open and close alternating-cur-
rent circuits according to predetermined vari-
ations in certain conditions—-as, for example,
variations in fluid-pressure produced by an
alternating-current motor—and generally to

improve the construction and operation of

apparatus tor this purpose.

It consists in certain novel features of con-
structionand in anovel arrangement and com-
binations of parts, as hereinafter particularly
described, and pointed out in the claims.

In the accompanying drawings like charac-
ters designate the same parts in the several
figures. -

Figure 1 is a side elevation of the working
parts of a governor embodying my invention,
the base being shown 1n longitudinal section.
Fig. 2 1s a central longitudinal section on the
line 2 2, Fig. 3. Fig. 3 1s a plan view and
horizontal section on the line3 3,Fi0.1. Kig. 4
1s a vertical cross-section on the line 4 4, Kig.
1. Fig. 515 a face view of the primary switch,

“parts of the dial or face-plate being broken

away to disclose underlying parts; and Fig.
6 1s a diagram 1llustrating one of various ways
of connecting the governor with the circuits
of an alternator and motor.

For the purpose of 1llustration I have shown
a governor designed to be brought into action
by variations i1n fluid-pressure—as, for ex-
ample, 1n air-pressure produced by an alter-
nating-current-motor compressor; but 1t may
be adapted to be brought into action by vari-
ations in other forces-—such, for example, as
an electric current—and it may be applied to
various uses.

Referring to the drawings, ¢ designates a
magnetic circuit or field built up, as shown
in Figs. 2 and 4, of thin plates or lamine 0,

of steel or iron, which are clamped and held

together by side plates ¢ and bolts or rivets '

d passing transversely through them. These
laminge and side plates are formed with cor-
respondine openings, which when they are
assembled form a longitudinal recess or open-
ing ¢, intersected by transverse openings f in
the field. The longitudinal recess¢isenlarged
outside of the transverse recesses 7, and 1ts
opposing walls converge toward the ends ot
the governor. The laminated field is secured
by bolts or screws passing through feet on the
side plates ¢ to a base-plate ¢g. Coils A 4/,
suitably insulated and protected, are arranged
in the transverse recesses / of the field coaxial
with the longitudinal recess ¢ and are sup-
ported 1n place by saddles or brackets ¢, at-
tached to the side plates e.

A laminated armature or plunger composed
of thin plates or laminse 7, of steel or 1ron,
clamped between correspondingly-shaped side
plates £ by transverse bolts or rivets /, 1s ar-
ranged within the longitudinal recess ¢ of the
field and movable axially through the coils
A L. It 1s supported and guided by links
m n, plvoted thereto near its ends and to the
side plates ¢ of the field, said links at one end
of the governor belng pivoted to the field be-
low and at the other end above the armature,
so that the center of the armature in its lon-
oitudinal movement will describe a nearly
straight line. The ends of the armature are
beveled to correspond with the converging
walls of the recess ¢ at the ends of the gov-
ernor, whereby for a given movement of the
plunger the air-gaps between its ends and the
field are reduced. The field 1s provided at
the ends of the recess ¢ with stops o, of tiber
or other non-magnetic material, to limit the
endwise movement of the armature and pre-
vent it from sticking to the field. The links
m are extended upwardly beyond their pivot
connections with the armature and are con-
nected at their upper ends by an insulating
cross-bar », on which are mounted copper or
other suitable contact-pieces ¢, which are con-
nected with each other by a metal strip or con-
ductor. Correspondingly-connected contact-
pieces ¢ are in like manner mounted on an
immsulating cross-bar »’, connecting the upper
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lower ends to the field or other fixed part of
the governor and are pivotally connected with
the armature at or near its center. These
levers are substantially paralle! with the links
m-and their upward extensions. In the paths
of the several movable contact-pieces ¢ and ¢’
are yleldingly mounted the relatively fixed
contact-pieces s ¢'. The contact-pieces s and
s" may be attached to the free ends of arms
¢, which are pivoted, as shown in Figs. 1
and 2, to metallic blocks «, mounted upon
and insulated from each other by cross-bars
», of fiber or other insulating material, which
are attached at their ends to the side plates ¢
The arms Zare yieldingly pressed
toward the paths of the movable contact-pieces
g and ¢ by springs w and are limited in their
movement 1n that direction by stop-screws .
The pivot-blocksw are formed with eyes y for
the attachment of the wires of the outside eir-
cults.
parts immediately associated therewith consti-
tute what may be conveniently called the
“main” switch of the governor. To control
the supply of current to the coils % and 2’ and
the operation of the main switch, the governor
1S pIOVlded with wlnt may be. convemently
called a "' primary” switch =z.

For use in connection with a motor-com-
pressor, the circuit of which it is desirable to
open and close automatically according to va-
riations in air-pressure produced by the com-
pressor, the primary switch may be conven-
1iently mounted on the same base ¢ with other
parts of the governor hereinbefore described
and may consist, as shown in Fig. 5, of a Bour-
don or curved expansion tube 2, like or simi-
lar to those used in pressure-gages, maximum
and minimum pressure contact-pieces 3 and 4.
and a hand 5, provided with a contact-piece 6,
arranged to engage when moved In OppOSIte
directions with the contact-pieces 3 and 4.
The tube 2 1s rigidly attached at one end to a
head 7, having tubular branches 8 and 9 for
convenience 1n connecting it with a pipe lead-
Ing from the compressor or compressed-air
reservoir, the branch which is not used being
closed with a plug. The hand 5 is operatively
connected with the free end of the tube 2 by
means of a segment-gear 10, which meshes
with a pinion 11 on the spindle of the hand and
18 connected by a linlkk 12 with said tube. The
tube 2 and the mechanism connecting it with
the hand are inclosed in a suitable case pro-
vided with a face-plate 13, and the contact-
pieces 3 and 4 are adjustably secured in a
curved slot 14, which 1s concentric with the
spindle of the ‘hand on opposite sides of the
movable contact-piece 6, so as to vary the lim-
1ts of pressure at which the governor will act
to open or close the motor-circuit.

Upon the case of the primary switch is
mounted a fuse-block 15 to carry fuses,

through which the circuit connections are
macde with the contact-pieces

3 and 4.

_tor or generator and a two-phase motor.

- fixed contact-pieces s and the mai

The contact-pieces ¢ ¢’ and s " and the
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To 1llustrate the circuit connections and op-
eration of the governor, I have shown 1n Fig.
6 adiagram of the governor 1n connection with
a three-wire system and a two-phase alterna-
In
this d]cw ram 16 designates the alternator, 17
the motor, and 18, 19, and 20 the three ulcuit

mains or conductms the main 20 being com-

mon to both phases of the alternator and the
motor. The main 18 1S connecteﬁ with the
n 19 with
the contact-pieces s of the governor. One ter-
minal of the coil 4 18 connected with the main
20 and the other terminal through a fuse 21
on the fuse-block 15 with the contact-piece 3
of the primary switch. One terminal of the

coll A’ 1s connected with the main 18 and the

other terminal ot this coil isconnected through

- a fuse 22 with the contact-piece 4 of the pri-

mary switch. The hand or movable contact
6 of the primary switch 1s also connected with
the main 18, so that the coil 4’ 1s in a shunt
which taps the same main on opposite sides ot
the main switch or of the break between the
two contact-pleces .

In a two-phase three-wire system, as 1illus-
trated by Fig. 6, the governor hereinbefore
described operatesas follows: The main switch
being open and the movable contact-piece 6 of

the primary switch between the contacts 3 and

4, as shown, when the pressure falls to the
minimuin hmlt for which the governor is ad-
justed the contact-piece 6 will engage with
the contact-piece 4., closing the circuit th ough
the coill A'. The armature or plunger will
thereupon be shifted to the left, closing the
breaks in the mains 18 and 19 between the
contact-pieces s and s. The circuits of both
phases of the system being thus closed, the
motor 1s started and the air-pressure grad-
ually raised. As the pressure increases the
hand 5 will be turned to the right and sepa-
rate the contact-piece 6 from the contact-picce
4: but before this takes place a short circuit
has been made around the contact-pieces 3
and 6 by the closing of the main switch, and
consequently no arc will be produced by the
separation of the contact-piece 6 from the
contact-piece 4. When the pressure reaches
the limit for which the governor is adjusted,
the contact-plece 6 engages the contact-piece
3 and closes the circuit througeh the coil /.
The armature or plunger is thereupon shifted
by said coil back to the right, and the mov-
able contact-pieces g and ¢’ are separated from
the contact-pieces s s, thereby opening the
mains 18 and 19 and stopping the motor. As
the air-pressure falls the hand 5 will turn
back to the lett; but no arc will be formed by
the separation ot the contact-piece 6 from the
contact-piece 3, because the circuits of both
phases, including that with which the hand 5
is connected, have been opencd by the main
switch. When contact i1s again made between
the contact-pieces 6 and 4, the circuit will be
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and the main
switch will close the circuits of bot
starting the motor.

In a three-phase three-wire system and in an
independenttwo-phase four-wiresystem, asin
the two-phase three-wire system hereinshown,
the governor 1s arranged to open one main ot
cach phase, leaving the other main or mains
Ina single-phasesystem the governor
1s arranged to make two breaksin the circuit in
series 1n one main, or preferably one break in
each main. For convenience and economy 1n
construction the laminge of the field extend
unbroken from one end of the governor to the
other end, embracing both coils; butthey may
be made in sections separated fromeach other
between the coils, thus forming a separate and
distincet magnetic circuit for each coil and pre-
venting any lines of force induced by one coil
from passing through the field around the
other coil.

Various other changesin details of construc-
tion and arrangement of parts may be made
within the spirit and intended scope of the in-
vention.

I claim— |

1. Inanelectric-carrent governor the com-
bination of aswitch, alaminated held provided
with cotls, ‘LI)lLlI]O‘BI or armature movable axi-
ally 1n Sald colls and connected with the mov-
able part of the switch, and a primary switch
controlling the supply of current to said coils,
Substantla] iy as described.

2. Inan electric-current govemor the com-
bination of aswitch, separate field-coils,a lami-
nated plunger or armature arranged to be
moved in opposite directions by said coils and
connected with the movable part ot theswitch,
and means controlling the supply of current
to said coils qemmtely substantially as de-
sceribed.

3. In an electric-current governor the com-
bination of aswitch, afield provided with coils,
an armature movable axially 1n said coils and
carried by links which are pivoted thereto and
to fixed parts of the governor, the movable
part of said switch beingoperatively connect-
ed with said armature, and means controll; ing
the supply of current to said coils, substan-
tially as described.

4. In an-electric-current governor the com-
bination of a switch, a magnetic field having a
longitudinal recess and transverse recesses,
magnet-coils inserted in sald transverse re-
cesses, an armature movable axmlly in sald
coils and the longitudinal recess in the field-
circuit, the movable part of said switch being
connected with said armature., and means ac-
tuated independently of said switch for con-
trolling the supply of current to said coils,
substantially as deseribed.

5. In an electric-current governor the com-
bination of a switch controlling the main cir-
cuit, a magnetic field provided with coils ar-
ranged transversely thereto, an armaturemov-

h phases,

3

" able axially within said field and carried by

links pivoted to fixed supports on opposite
sides of 1ts axis, the movable part of said
switch being operatively connected with sad
armature, and means controll; ing the supply
of current to said coils, subst‘mtla.lly as de-
scribed.

6. In an electric-current governor the com-
bination of aswitch, a magnetic field provided
with two coaxial coils, a plunger or armature
movable axially in said coils and connected
with the movable part of the switch, links
pivoted to sald armature and extending there-
frominopposite directions at 1ts opposite ends
ancd pivoted to a suitable fixed support, and
means controlling the supply of current to
said coils, substantially as described.

7. In anelectric-current governor the com-
bination of a switch, a recessed laminated field
provided with transverse magnet-colls, a lami-
nated armature movable axially within said
field through said coils, the movable part of
the switch being connected with said arma-
ture, and means controlling the supply of cur-
rent to said coils, substantially as described.

8. In anelectric-current governor the com-
bination of a main switch, a laminated field
provided with two coils arranged coaxially
therewith, a laminated armature movable axi-
ally in said coils and connected with the mov-
able part of the switch, and an automatic pri-
mary switch connected with said coils and

adapted to open and close the circuit of one

or the other according to variations in the
force actuating said primary switch, substan-
tially as descllbed

9. In an electric-current governor the com-
bination of amainswitch,a laminated field pro-
vided with two coaxial coils, a laminated ar-
mature movable axially in said coils and con-
nected with the movable part of said switch,
and a primary switch having a fluid-actuating
connection and contact-pieces connected with
sald coils whereby variationsin fluid-pressure
open and close the circuit connections of said
colls and cause them to open and close the
maln switch, substantially as described.

10. Inanelectric-current governor the com-
bination of a main switch,a laminated field pro-
vided with two coaxial coils, a laminated ar-
mature movable axially in said coils and con-
nected with the movable part of said switch,
and a primary switch having maximum and
minimum pressure contact-pleces and a third
contact-piece connected with said coils and a
part of the circuit, and a fluid-pressure con-
nection adapted to produce contact between
either the maximum or minimum pressure
contact-piece and the other contact-piece,
whereby one or the other of said coilsisener-

gized and the main switch is opened or closed

according to variations in the
substantially as described.

11. Inanelectric-current governor the com-
bination of a main switch, a longitudinally and

fluid-pressure,
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transversely recessed field consisting of lami-
ne held between side plates, coaxial magnet-
colls inserted in the transverse recesses in said
field, an armature movable axially in the lon-

gitudinal recess in said field through said
coils and composed of laminse held between

side plates, said armature being connected
with the movable part of said switch, and a
primary switch controlling the supply of cur-
rent to said coils, substantially as described.

12. Inanelectric-current governor the com-
bination of a switch, a laminated magnetic
field provided with coils, an armature arranged
to be moved In opposite directions by said
colls, and connected with the movable part of
the switeh, and means controlling the supply
of current to said coils separately, substan-
tially as described.

13. Inanelectric-current governor the Conl-
bination of a switch, a magnetic field pro-
vided with two coaxially - arranged coils, a
laminated armature movable axially in said
colls and supported and guided by links con-
necting 1t with fixed parts of the governor on
opposite sides of 1ts axis, the movable part of
said switch being connected with sald arma-
ture, and a primary switch controlling the

supply of current to said coils, substantially

as described.
14. Inanelectric-current governor the com-
pination of a main switch having relatively

magnetic field having transverse recesses in-
tersecting a longitudinal recess, coilsarranged
in sald transverse recesses coaxially with said
longitudinal recess, a laminated armature
movable axially within said longitudinal re-
cess and through said coils and connected
with the movable part of said switch, and a
primary switch controlling the supply of cur-
rent to sald coils, Substfmtlally as cleseribed.

15. Inanelectric-current governor the com-
bination of a main switch, a laminated mag-
netic field having a longitudinal recess ter-
minatinge with converging walls, coils ar-

ranged coaxially with said recess, a laminated
armature terminating in beveled ends and

‘with converging

fixed and movable contact-pieces, a laminated

778,333

movable axially in said recess through said
colls, the movable part of said switch being

connected with said armature, and a primary

switch controlling the supply of current to
sald coils, substantially as described.

16. In anelectric-current governor the coms-
bination of a main switch, a Jaminated mag-
netic field having transverse recesses inter-
secting a longitudinal recess which terminates
walls and non - magnetic
stops, coils arranged 1n said transverse re-
cesses coaxial with the longitudinal recess, a
laminated armature movable endwise through
sald coils within said longitudinal recess and
having its ends beveled to correspond with
the converging walls of said recess, support-
ing and guiding links pivoted to said arma-
ture and on opposite sides thercof to fixed
parts of the governor, the movable part of
sald switeh being connected with said arma-
ture, and a primary switch controlling the
supply of current to said coils, substantially
as described.

17. Inanelectric-current governor the com-
bination of a main switch, comprising rela-
tively fixed and movable contact - pieces, a
laminated lonﬂlmdlnallv-1ecesq0d magnetic
leld, coils arranged coaxial with the recessin
said ﬁeld, a laminated armature movable lon-
ortudinally within said recess through said
colls, supporting and guiding links pivoted to
sald armature near its ends and extending

- therefrom at its opposite ends in opposite di-

rections and pivoted to fixed parts of the gov-
ernor, the links at one end being extended
and carrying contact-pieces of said switch, le-

vers connected with said armature between:

153 ends and carrying other contact-pieces of
saicd switch, and a primary switch controlling
the supply of current to said coils, substan-
tially as described.

In witness whereot 1 hereto affix my signa-
tme 1n presence of two witnesses.

WALTER J. RICHARDS.

Witnesses:
Joux H. HurrEey,
Cuas. L. Goss.
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