No. 670,13I. ' - Patented Mar. (9, (90L.
I. DAVIDSON & T. R. HAMPSON.
ENGINE GOVERNOR.

(Application filed June 6, 1899,1. ’ .
(No Model) | 2 Sheets—Sheet |.

ATTORNEYS

THE NORAIS PETEAS CO., PRHOTO-LITHO, WASHINGTCON, D, &




No. 670,131 ' ' ~ Patented Mar. 19, (90!,

J. DAVIDSON & T. R. HAMPSON.
ENGINE GOVERNOR.

’ | (Application filed June 6, 1899 | -
tNo Model.) | 2 Sheets—Sheet 2.

_J 7 /% e .
[
Q
D
NS
g
™~
3
)

% /é%
—— = — ','_J
—1
N X
™
O
N
C

Iz § J/ w
eS| T
\\\ ,];'/‘
Ny ®
N J EI
N %)
§% 9
d’ 227222 \...
=g é é
C~ NN
/%
U oitriesoes. Aw%i/;wﬁw/ﬂw
Gt LGl ' o % mwﬁﬁw%ﬁé’wﬂt

ATTORNEYS




1O

15

20

30

35

10

so threaded spindle, and a lever and other con-

UNITED STATES

PATENT OFFICE.

JOIIN DAVIDSON, OF ECCLES, AND THOMAS REGINALD HAMPSON, OF
CHESTER, ENGLAND. '

=NGINE-GOVERNOR.

\

SPECIFICATION forming part of Lietters Patent No. 670,131, dated March 19, 1901.
Application filed June 6, 1899, Serial No.719,590, (No model.) |

—

To all whom it may concern:

Be it known that we, JOEN DAVIDSON, a
resident of Kccles, and THOMAS REGINALD
HAMPSON, a resident of Chester, England,
subjects of the Queen of Hngland, have in-
vented certain new and useful Improvements
in Engine-Governors, of which the following
1s a specification.

This invention has reference to governors
for steam and other fluid-pressure engines,
and more particularly to the type of centrifu-
gal governors in which centrifugal weights
control the position of an eccentric connected
with the valve or valve-gear by which the
throw of the eccentric is altered.

According to this invention in connection
with a disk or wheel on the engine or other
shatft which carries the governor there is an
eccentric pivoted or mounted on one side of
the disk, while on the shaft there is loosely
mounted a balanced inertia mass,and toa part
of this mass the eccentric is connected, at the
opposite side of the shatft tc which it is con-
nected to the disk or wheel, by a suitable
joint. On a separate part of the disk there

18 a centrifugal weighted arm,whichishinged

upon & pin or similar joint, and this arm is
connected to the inertia mass. The position
of the governor due to the speed at which it
is revolved 1s controlled by a spring which
18 preferably attached to the centrifugal
welght in such a manner as to act in a line
directly through the center of the shaft, where-
by the weight pivot or jointisrelieved of un-
necessary pressure.

A governor having the characteristics here-
1n described 1s poweriul, and the pressure on
the joints and parts due to centrifugal force
1sobviated, and thereby its action isrendered

sensitive, and 1t possesses a high degree of

effectiveness, while at the same time a pow-
erful drive to the gear can be obtained and
not at the expense of great iriction. The
gear for speeding the governor consists of a
circular toothed rack which 1s moved axially
in and out of a frame by a screw-gear, a wheel
mounted on a threaded spindle or worm car-
ried on the governor-wheel and meshing with
the circular rack and serving as a nut to the

nections connecting this spindle with the
spring, also earried on the wheel.
Drawings illustrating thisinvention are an-
nexed to this specification, in which—
Figure 1 i1s a side elevation showing one ar-
rangement of governor ander the invention,

55

while Figs. 2 and 3show a modification in side

elevation and cross-section. Iigs. 4 and 5
are a longitudinal section and an ontside
view, partly in section, showing the speeder
mechanism or gear under the invention.
Referring in the first instance to Fig. 1, o
is the carrier disk or wheel, and 6 is the shaft

| (which generally will be the crank-shaft) of

the engine on and in connection with which
the several parts of the governor are mount-
ed and work. The loosely-mounted inertia-
weight shown consists of two bob-weights c,
atequal distances from the center of the shaft,
on the end of arms ¢', carried by a boss ¢?,
which fits freely over and is carried by the
end of the shaft b and about which it is free
to move. *

¢ is the centrifugal weight, and d'is the
supporting or carrying pin for the weight
mounted on the disk a.

¢ is the eccentric-sheave from which the
cut-off valve of the engine would be driven,
one part of which is pivoted on and carried
by the pin 7, mounted on the disk ¢, and an-
other part—viz., at a point on the opposite
side of the shaft-—i1s connected with the 1n-
ertia-weight arm ¢’ by a pin g. To thisiner-
tia-weightalso the centrifugal weight d is con-
nected, the connection being by the link 5,
one end of wnich in the case shown is con-
nected tothe inertia-weight by thesame joint-

pin g, while the other i1s connected to the cen-

ter of the centrifugal weight d by a pin d>.

¢ is the spring by which the position of parts
above specified 1s controlled and normally
held, the connection of the spring with the
weights being by means of the rod 2/, one end
of which is coupled up with the weight d by
the central pin d?, while to the other end,
which is in the form of a link #* for spanning
the shaft b, the spring is directly attached.
The outer end of the spring 2 is held by an
arm 7 on the piny’, carried in the disk a and
adapted to oscillate axially in it. This arm
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7 is controlled from the speeder-gear herein-
after described. It will be seen that the
spring is so disposed in relation to the cen-
trifugal weight d as to act in a line directly
through the center of the shaft 0. By this
disposition in action the pressure on the joiunt
d' is relieved and the friction due to the cen-
trifugal force is largely diminished or obvi-
ated and its action rendered sensitive.

In action under normal conditions when the
engine 18 running
quired the governor parts—namely, the in-
ertia mass or weight ¢ and centrifugal weight
d and eccentric-sheave e—would take the
relative positionsshown, the direction of revo-
lution of the disk a being that indicated by
the arrow in Fig. 1. When a change of speed
takes place—say an increase-—the weight c¢
owing to the inertia of the mass will not di-
rectly receive the increase of speed and will
not therefore move so fast as a¢—that 1s, it

~will tend to lag behind, while the centrifugal.

weight  will move outward about its sup-
porting-pin d' by the increase of centrifugal
force. Iy these combined movements of the
two weights ¢ and d the eccentric-sheave e,
which drives the valve, is shifted—that is, 1ts
center is shifted in relation to the crank of
the engine—and the speed reduced in the
well-known way. If the speed of the engine,
on the other hand, falls below the norm&l and
that required, tlle mass ¢ tends to overrun the
disk @ by the inertia of momentum, and as
the forces due to the centrifugal action of the
weight d become reduced the pull of the
spring ¢ becomes greater than the opposing
foree of the weight, and this excess of force
coupled with that due to the inertia mass c
moves the eccentric-sheave ¢ in the opposite
direction and so alters the throw of the valve
it works in the opposite direction and the
speed of the engine is increased in the well-
known way. In theseactionsalimitof move-
mentof the balanced inertia-weight ¢ in either
direction is obtained by the stops o' on the
disk c.

The modification of the governor shown in
Figs. 2 and 3 consists in using an eccentric-
pin e—ai. e., eccentric to the center of the
shaft b—outside the end of the shaft b for
working the valve of the engine in lieu of an
eccentric-sheave and making this eccentric-
pin in one with the centrifugal weight. This
weight is coupled up with the inertia-weight
¢ and adapted to be held in by a spring, as
in the case above described. In other re-
spects it is the same as the above governor.

The gear for adjusting the governor so as
to cause the engine to run at the speed re-
quired 1s shown in Iigs. 4 and 5. In this
gearkisthecirenlartoothed rack. Itis mount-
ed in the holiow sleeve [ on the fixed stand /
and moves in and out of such sleeve by a
screw-spindle m, operated by the hand-wheel
m'. mnisthe toothed nut- wheel, whiclkrmeshes

at the rate of speed re-
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a threaded hole or bore through it, and o 1s
the threaded shaft or worm which passes
through this hole and gears with the thread
thereof. The shaft o is carried in a ﬁttlrlﬂ‘j)
on the boss of the disk a, having brackets p'.

. The shaft ois connected by a eonnet_,binw rod

g with an arm 7, mounted on the Spmdleg ;
carrying the holdmma,rm 7 of the spring fz,.
In operation by turning the screw-wheel m/
in either direction the raek c is moved In or
ont, (beingsuitably prevented from rotating,)
and this rotates the nut-wheel n, which, hav-
ing a thread internally where 1t fits over the
shaft 0 and being prevented from turning by
its connection wuzh ¢, moves 1t lontrltudmall}
in one or other direction, and so through the
connecting-rod gand armsrandyitdiminishes
or increases the tension of the spring 2. As
regards the movement of these parts due to
the rotation of the engine-shaft, as the axis of
the circular rack £ is eomeident with that of
the engine-shaft the wheel n revolves bodily
about this rack while in constant gear with
it and without acting upon 1t.

What is elaimed in respeet of the herein-
described invention is

1. In combination in an engine-governor,

the combination with the engine-shaft, a car-
rier fixed thereon and a balance inertia mass,
of a weight having an arm pivoted to said
carrier, a second arm extending from the
richt at right angles to the first pivoted to
said mass, an arm e‘ttendmw from the weight
mtermedmtely of the first .;md a second ]nv-
inga loopencircling the engine-shaft, aspring
eonnecbed thereto arrang ed In dhnement with
the third arm and an eccentric for control-
ling the valve-gears pivoted to the carrier,
aud to said seeond arm an inertia mass at the
point cf connection of second arm and mass.

2. An engine-governor of the kind herein
referred to comprising a balanced loosely-
mounted inertia - weight carried on the en-
gine-shaft, a carrier; acentrifugal weight piv-
oted to the carrier and havmﬂ* a conneciion
tosaid inertia-weight; an ececentric connected
with and controlled by said weights; aspring
for controlling said weights; a stationary
rack with circular teeth coincident with the
axis of the engine-shaft, and adapted to be
moved longitudinally; and a wheel carried by
the shaft, having teeth meshing with the c¢ir-
cular teeth of the rack, and motion-convey-
ing connections between said wheel and sald
spring for regulating same; substantially as
set forth.

3. An engine-governor of the kind hereln
referred to comprising a balanced loosely-
mounted inertia-weight carried on the engine-
shaft, a carrier; acentrifugal weight pivoted
to the carrier and having a connection to sald
inertia-weight; an eccentric connected with
and controlled by said weights; a spring for
controlling said weights; a statmnm*y rack %
with ureular teeth, coincident with the axis

with the circular teeth of the rack % and has | of the eng me-—shaft and adapted to be moved
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longitudinally; and a wheel n carried by the | In witness whereof we have hereunto set our

shaft, having teeth meshing with the circular | hands in presence of two witnesses.
teeth of the rack £ and acting as anut; and a | JOHN DAVIDSON,
threaded shaftoon whichsaid nut-wheel acts, THOS. REGINALD HAMPSON.
3 and revolving therewith, and connected with Witnesses:
the spring of the governor; substantially as | WILLIAM CASH,
iR.

set forth. . JNO. H. WALK:
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