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~ernors, or those which comprise a laterally-
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- eccentrie, 8o as.to regulate the movements of
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operating in conmnection with centripetally-

whereby the force or tension exerted by the

‘erted by the centrifugal action of the welghts;

structed in aecordance with my 1nvention.

UNITED STATES

PaTeENT OFFICE.

[ I —

ALBERT L. IDE, OF SPRIN GFIELD, ILLINOIS.

STEAM-ENGINE GOVERNOR.

EJPEQIFICATIOI" icrming part of Letters IPai;ent No, 308,498, dated November 25, 1884.

Application filed April

—_—

To wll whom it may concern :

‘Be 16 known that I, ALBERT L. IDE, of
Springfield, in the county of Sarngamon and
State of Illinois, have invented certain new
and useful Improvements in Steam - Engine
Governors; and I do hereby declare that the
following is a full, clear, and exact deserip-
tion thereof, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon, which form a part of this
Specification. | |

This invention relates to that class of steam-
engine governors known as ‘“ fy-wheel gov-

movable eccentric upon the crank - shaft of
the engine and centrifugally-acting weights |

acting springs, to vary the position of the said
the valve,and thereby produce a uniform speed
in the engine,

Lhe object of the invention is to provide
an improved construction in such gOovernors,

springs may be readily and accurately adjust-
ed with reference to the opposing force ex-

and 1t consists in the matters hereinafter set
forth, and pointed out in the claims.

In the accompanying drawings, Figure 1 is |
a side elevation of a fly-wheel Zovernor con-

Iig. 2 is a section of the pulley on the indi-

pulley and other parts on the indirect line Yy
of Fig. 1. TFig. 4 isa fragmentary section of
the pulley and other parts taken upon line z z
of I'ig. 1. Tig. 5 is a detail sectional view
taken upon line x z of Fig. 4. IFig. 6 is a de-
tail sectional view taken upon the line z’ 2’ of
Fig. 1. Tig. 7 is a detail sectional view taken
upon line %" 3 of Fig. 1. Tig. 8 is a detail
view showing another form of device embody-
Ing my invention. Fig. 9 is a detail section
taken upon line z 2 of Fig. 8.

As shown in the drawings, A is a pulley or
balance-wheel having arms a, and secured by
a central hub to the shaft B.

U 1s an eccentric having a slot or opening,
¢, through which the shaft B is inserted; and

e —

proved manner to the eccentric

20, 1884. (No model,)

| Disan arm attached to the eccentric and sup-

porting it from the body of the pulley by a
pivot-pin, d, shown in Figs. 1 and 8 as being
secured to the pulley A ata point adjacent to
the outer rim of the said puliey. | |
> 18 the eccentric-strap applied in any ap-
and joined
with the valve-rod R. | -
L I are two levers fulerumed by means of
pivot-pins e to opposite points of the pulley 60
A and econstructed to swing in a vertical plane,
and I are weights which are adjustably se-
cured to said levers. The weigcht-ievers pro-
Ject in opposite directions from the pivot-pins,
S0 that the weights E' thereon, when properly 65
located, stand at diametrically-opposite points
of the pulley and counterbalance each other.
One of the levers E is extended beyond its
fulerum e by a short arm, ¢, and to the ex-

‘tremity of the said arm ¢ and to the opposite 70

lever, B, at a point an equal distance from the
fulerum thereof, are pivoted the outer ends of

the two connecting-rods F F’, whose inner ends

are pivotally joined to the eccentric U, pref-
erably by means of a pin, 7, inserted through
the said rods, and a lug, ', located on the ee-
centric at a point opposite the supporting-arm
D, said rods F F’ being arranged substantially
in a line with each other and at right angles
with said supporting-arm. K0
- Near the free ends of the levers E, and at
points equally distant from their fulera, coiled
springs (& are connected therewith, and the

75

oppostte ends of the said springs are attached
to the pulley near the end thereof.

35
H is a dash-pot which is' provided with a
suitable piston and piston-rod, the cylinder of
vhe dash-pot and the piston thereof being con-
nected, respectively, with the extremity of
one of the arms i and with the wheel, so as 00
to control or regulate the movement of said

arws, in the manner fully set forth in an ap-

plication for Letters Patent of the United
States for which application was made by me
on the 11th day of July, 1883.

It will be observed from the construction
and location of the arms E and the connect-
ing-rods I' I, above described, that the lever
E, which is provided with the arm ¢/, for the
attachment of the connecting-rod T, operates, 1oc

95
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when the weight E thereon is thrown out-
wardly by centrifugal force, to thrust the con-
necting-rod F inwardly, and to thereby carry |
the eccentric laterally upon the crank -shaft,
while the other lever I operates, through the
medium of the connecting - rod F', connected

“therewith, to pull nupon the eccentric in the
same direction in which the rod F tends to
move it. The points of connection between
the connecting-rods F I and the arms E being
in both cases the same distance from the piv-
otal points of said arms, it is obvious that the
weights E', when placed at equal distances:
from the pivotal points of both arms, will op-
erate with the same force to move the eccen-
tric. - .

The several parts of the governor herein-
before described are constructed and operate
substantially in the manner set forth in the
‘application for Letters Patent of the United
Qtates before referred to as made by me on
the 11th day of July, 1883, and now pending.
Such parts do not, however, with the excep-
tion of the dash-pot hereinbefore referred to,

25 form the subject-matter of claims in sald ap-
plication, the parts of the governor consid-
ered to be new being claimed herein.

In governors constructed in the manner
above described the position of the eccentric
is determined by the opposing and self- bal-

ancing forces exerted by the centripetally-
acting springs and the centrifugally - acting
weights connected with said springs, the 1n-
tention being to hold the eccentric perma-
nently in a certain position for a given speed
of the wheel, and to vary the positionof the ec-
centric exactly as the speed of the wheelis va-
ried. A changein the speed of the engine will
obviously be accomplished either by shifting
the weights upon the levers, soasto bring them
nearer to or farther from the fulera of the le-
vers,or by changing the tension of the springs.
The means herein shown for adjustably secur-
ing the weights upon the levers preferably
consist of tap-screws ¢*, inserted through the
sides of the weights I, and constructed to
abut against blocks ¢*, which rest against the
levers and are placed in recesses ¢ in the
weights, the purpose of the said blocks being
to prevent the end of the set-screw from mar-
ring the surface of the levers.
Tn adjusting the governor for a certain speed
the weights are moved to such points upon
the levers that when the desired speed 1s ex-
5z ceeded the centrifugal action of the weights
will overcome the foree of the springs and the
levers will move ountwardly and produce the
desired movement in the eccentric.
Tn order to obtain a sensitive action and ac-
60 curate regulation with the class of governors
| ‘deseribed the weights and springs must be so
adjusted that a slight variation in the speed
of the wheel will causean extreme movement
of the weights, and in order to produce this:

10

15

20

30

35

40

50

‘asapreferred constru ctionin
they are, as herein shown,

65 sensitive action the weights must be relative-
1y so adjusted that the resistance of the springs !

308,498

will inerease just in proportion as the centrifu-
gal force of the weights increases in theilr out-
ward movement. Springs of equal size and
proportion, on account of differences in tem- 70

per and other causes, are not always of the

same strength, and also act with different de-

| grees of force when stretched to the same ex-

tent. |
Means are usunally provided for adjusting 75

the length of the springs, so that they may be

adjusted so as to operate with the desired et-

fect in opposition tothe weights when the lat-

ter are in their normal positions; but, inas-

much as the centrifugal action of the welghts 8o

increases in the same proportion in all parts

of their movement, it is impossible, by the

use of the adjusting devices described only to

so adjust the springs and weights that the re-

sistance of the springs will vary exactly 1n 8=

proportion to the centrifugal force of the

weights at all points in the movement of the |

latter. -
I have found that by eonnecting the ends of

the springs that are secured to the wheel 1n go

such manner that they may be adjusted there-

on nearer to or farther from the pivotal points

of the levers the resistance of the springs and

the centrifugal force of the weights may be

equalized in all portions of the throw of the g5

1atter. 'This result is obtained by such ad-

justment of the springs for the reason that

when the ends of the said springs are placed
close to the pivotal points of the levers the
same amount of outward movement of the 1co
weights will stretch the springs to a less ex-
tent, and the weights will operate with pro-
portionately greater effect at the outer portion
of their movement than when the springs are
more nearly at right angles to the levers, $0 105
that by moving the endsof the springs necarer
toorfarther from the pivots of thelevers while

| running the engine with light and heavy loads,

and with a speed-indicator attached, a point
can be found after a few trials where the re- 110
sistance in the stretch of the springs will just
equal the centrifugal force of the weights at
all points in their outward novement.

Tt is obvious that the springs will act with

Jess effect upon the levers as their points of 115
attachment to the wheel are brought nearer

to the pivotal points thereof, and it therefore

‘hecomes necessary to increase the tension ot
‘the springs by stretching them

more tightly
(so as to counteract the centrifugal action of 120

the weights and to preserve the desired speed
in the engine) when the springs are ad) usted 1n
the manner mentioned.

The adjustments of the springs above men-
tioned may be accomplished by any suitable 123
or well-known construetion in the connections
between the said springs and the wheel; but
such connections,

made as follows:
The springs G, at their points of attachment 130
to the wheel, are secured to sliding blocks &/,
held in guides G?, attached, as shown 1n Figs.

wrpt
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1, 2, 3, 4, and '5, to opposite Spbkes ¢ upon | blocks are moved toward

sald wheel, said guides, as illustrated in said
figures, being arranged radially of the wheel
and in line with the pivot-pins ¢ of the levers
Li, so that when the said blocks G’ are moved
1In the guides they will be carried nearer to or
farther from the said pivot-pins. The blocks
G’ are preferably held and moved in the guides
G* by means of threaded shafts G* having

bearings at their ends in stationary projec-.

tions g, attached to or forming part of said
guides, said shafts being construeted to pass
through threaded apertures in said blocks G,
and provided upon their ends with square
heads ¢', by which they may be. rotated and
the blocks moved. The blocks G’ are prefer-
ably provided with projecting lugs G*, through

@ small aperture in which lugs are inserted

threaded bolts G°, provided at one end with
an eye, ¢°, in which the end of the wire com-
posing the spring is inserted, and upon which
1 placed a nut, ¢°, constructed to rest against
the lug G*, and by which the spring may be
lengthened or shortened, and its tension there-
by adjusted as desired. o

In the operation of adjusting the springs and
weights, when the parts are constructed as
above described, the blocks G, to which the
mner ends of the springs are attached, are
placed approximately in the position which

- they are usually found to take when finally

35

40
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adjusted and a spring of the same size is used,
and the weights are then shifted upon the Ie-
vers to points at which they will overcome the
res:stance of the springs and move the levers
outwardly from their normal positions when
the speed at which it is desired to run the
engine 1s exceeded. After the weights and

springs are adjusted in this manner, the blocks

G" are then moved in or out by rotating the
shatts G” until a point is found at which the

greatest sensitiveness is obtained—that 18, a

point at which a very slight increase above
the desired speed will produce an extreme
movement of the weights.

It is obvious that if the resistance of the
springs increases relatively to the centrifugal

force of the weights in their outward move-
ment a greater increase of speed will be

requisite to give the weights full throw than

- when the resistance of the springs varies ex-

60

actly 1n proportion to the force of the weights,

‘and the regulation will, therefore, in the first

case be less sensitive than in the last. If,
however, the spring is so adjusted that the
centrifugal action of the weights increases to
a greater extent than the resistance of the
springs, the regulation will be too sensitive—

that is to say, the weights will be thrown out-

wardly, so as to suddenly check the speed ot
the engine, when the springs will draw them
inwardly, so as to again give too great a speed,
and a vibrating movement in the weights will

‘thus result. The most sensitive action is ob-

tained when the blocks G’ are nearest the piv-

ots of the levers, and in practice the said |

308,498 o 3

the said pivots in
adjusting the springs until a point is reached
ab which the greatest sensitiveness is obtained

that 1s possible without causing the vibratory -

movement 1n the weights above deseribed.
In the form of device illustrated in Fig. 8

the guides G2,

line with the pivots e of the levers, as herein-

before described, are placed upon the wheel
with their-ends which are adjacent to the said

pivots at a greater distance from the points of

instead of being arranged in

75

attachment of the springs to the levers than

their inner ends. |
When the guides are located in the manner
first described, it is necessary, in the adjust-

30

ment of the springs, as before stated, to in-
crease the tension upon the springs when the °

blocks G are moved toward the pivot-points
of the levers in order to retain the desired
strain upon the springs at such time, and by

locating the guides with their outer ends more

distant from the ends of the levers and the
points of attachment of the outer ends of the
Springs than their inner ends, the inner ends
of the springs, as the blocks G are moved out-
wardly, will obviously be carried away from
the ends of thelevers and the desired increase
of tension given thereto without the necessity

of a separate adjustment of the springs for

this purpose. |

The guides G*in the construction Ilast de-
scribed are preferably attached to the wheel
by adjustable connections, so that their POSI-
tion may be changed thereon and they may be
placed at any angle and with their outer ends
at any distance from the ends of the levers
desired. - - o

As apreferred means of adjustably connect-
ing the guides with the wheel, the said wheel,
as shown in Figs. 8§ and 9, is provided with

95
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flat webs ¢ in its portion between the arms ¢

adjacent to the pivot-points of the levers, and
the guides are secured upon the faces of said
webs, the means of securing them thereon,
herein shown, consisting of bolts ¢° and g’

passing through apertures in the webs, as more

clearly shown in Fig. 9.

The bolt ¢° adjacent to the hub of the whee]
may be constructed to form a pivot for the in-
ner end of the guide, and the bolt ¢° at the
outer end of said guide may pass through a
slot, a*, coneentric with the bolt ¢, whereby
the position of the outer end of the said gulde
may be shifted, and it may be placed at any
desired angle upon the wheel. The bolt g°
may also be inserted through a slot, as indji-
cated in dotted lines at ¢’ in Fig. 8, so as to
permit a bodily adjustment of the guide.

- When the inclined guide G? last described
and shown in Figs. 8 and 9 is used, it ob-
viously becomes unnecessary to al§o use the

eyebolts G° and nuts ¢ or other adjusting de-

vice for increasing or decreasing the tension

of the spring when the inner end of the latter 1

18 adjusted nearer to or farther from the piv-

IIQ
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125

ot-point of the lever; but in practice such .
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device for adjusting the tension of the spring '. weight-lever, L, connected with the said ec-

is preferably used in connection with said in-
clined guide in order that slight differences
in the length or stiffness of the springs used
may be readily compensated for in the first
adjustment of the parts. |

It is found desirable to connect the springs
G with the levers by devices constructed to
permit them to be adjusted longitudinally
thereof, whereby a considerable change in the
tension of the springs may be quickly accom-
plished as may be necessary in the first ad-
justment of the governmor for operation, or
when the weights are shifted upon the levers.

A preferred construction in the means for
connecting the springs with the, ends of the

‘levers whereby the adjustment mentioned may

be accomplished is illustrated in ¥igs. 1, 2, 3,
aud 6, in which the end portion of each arm
E exterior to the weight 1’ is provided with a
longitudinal slot, ¢*, through which isinserted
a bolt, ¢%, the end of which bolt at either side
of the lever passes through suitable aper-
tures in the ends of a yoke or clevis, ¢, to
which the outer end of the spring G is se-
cured. This construction 1is more clearly

illustrated in Fig. 6, the bolt g¢*, as therein

30
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shown, being inserted through the slot ¢' and
the end of theclevis, the latter being clamped
to the lever by means of a nut, ¢°, operating
in connection with a head, g', upon the op-
posite end of the bolt.

The object of the construction described,
whereby the spring is connected with the le-
ver through the medium of the yoke or clevis
¢, is to cause the said spring to act in a di-
rect line upon thelever so as to have no tend-
ency to twist said lever, as would be the case

‘were said spring attached ab one side thereof.

“Any location or arrangement of the de-
vices connecting the springs with the wheel
that will permit a transverse movement of

the inner ends of thesprings, orone by which
said inner ends may beshifted to points near-
er to or farther from the pivot-points of the

levers,will obviously produce the same eftect
as the one shown; and the invention as set

forth inthe appended claims is not, therefore,

limited to the particiilar features of construec-
tion herein shown as one means of carrying

out said invention except in the claims in

which such features of counstruction are spe-
cifically set forth. .
T claim as my invention—

1. The combination, with a fly-wheel, A, 3

laterally-movable eccentrie, G, and a pivoted
weight-lever, E, connected with the said ec-

~ centrie, of a spring, G, connected at its ends

6O

65

with the free end of the lever and with the
fly-wheel, and having its end that 1s attached
to the fly-wheel adjustable upon the latter
nearer to or farther from the pivot of the le-

ver, substantially as and for the purpose set

forth. -
9. The combination, with a fly-wheel, A, a

laterally-movable eccentric C, and a pivoted ?

G, connected

end of said lever

centrie, of a spring, G, connected at its ends
with the lever and wheel, said spring having
adjustable connections with the wheel and le-
ver whereby its tension may be varied, and

' having its end that is attached to the wheel

also adjustable upon the latter nearer to or

| farther from the pivot of the lever, substan-

tially as and for the purpose set forth.

3. The combination, with the fly
laterally-movable eccentric, C, and a pivoted
weight-lever, I, connected with the sald ec-
centric, of a block, G/, movably attached to
the wheel and adjustable thereon nearer to or
farther from the pivot of the weight-lever,
and a spring, G, attached at its outer end to
the free end of said lever,and having adjusta-
ble conncetion with the said block, substan-
tially as and for the purpose set forth.

4.  The combination, with the fly-wheel A,

70

75
-wheel A, a

8¢

the laterally-movable eccentric C, and a piv-

oted weight-lever, B, connected with the said
eccentric, of a guide, G* secured to the sald
wheel, a block, G, adjustably held 1n said

guide, and a spring, G, connected.with the

free end of said lever and with the said block

G’, substantially as and for the purpose set.

forth.

5. The combination, with a fly-wheel, A,
the laterally-movable eccentric G, and a p1v-
oted weight-lever, 1, connected with the said
eccentric, of a guide, G secured to said wheel
with its outer end at a greater distance from
the free end of the lever than its inner end, a
block, G/, movably secured in said guide and
adjustable longitudinally thereof,and a spring,

and with the said block G', substantially as
and for the purpose set forth.

6. The combination, with a fly-wheel, A, a
laterally-movable eccentrie, C, and a pivoted
weight-lever, I3, connected with the said ec-
centric, of a guide, G°, adjustably secured to
said-wheel, a block, G/, movably secured 1in
said guide and adjustablelongitudin ally there-
of, and a spring, G, connected with the free
and with the said block G'.
7. The combination, with a fly-wheel, A, @

Jaterally-movable eccentrie, C, and a pivoted

weight-lever, I§, connected with said eccen-
trie, of a guide, G*, pivotally connected with
the said wheel at one end and adjustably se-
cnred thereto at its opposite end, a block, G,
movably secured in said guide and adjustable
longitudinally thereof, and a spring, G, con-

nected with the free end of said lever and with
the block ¢, substantially as and for the pur-

pose set forth. | | |
8. The combination, with a fly-wheel, A, a

Jaterally-movable eccentric, C, and a pivoted

( weicht-lever, L connected with said eccen-

trie, of a guide, G*, upon the said wheel, a
movable block, G, a threaded shaft, G°, hav-
ing bearings upon the wheel, and engaged
with a threaded aperture in the block, and a

QO
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with the free end of said lever
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spring, G, connected with the free end of the
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lever E and with the said block, substantially | tric, and provided with a slot, e, in its free

as and for the purpose set forth, .
9. The combination, with a fly-wheel, A, a
laterally-movable eccentric, C, and a pivoted

weight-lever connected with the said eccentric,

of ‘a spring, @&, connected at its ends with the
free end of the lever and with the fly-wheel,
and having its end whichis connected with the
lever adjustable longitudinally of the latter,
substantially as and for the purpose set forth.

10. The combination, with a fly-wheel, A, a
laterally-movable ececentrie, C, and a pivoted
weight-lever connected with the said eccen-

Yy

end, of a spring, G, connected at itsinnerend 15
with the wheel, a clevis, ¢° affording attach-
ment for the outer end of the spring, and a
bolt, g% passing through the slot and clevis,
substantially as and for the purpose set forth.
In testimony that I claim the foregoing as 2c
my invention I affix my signature in presence
of two witnesses. -
| ALBERT I. IDE.
Witnesses: : '
C. CLARENCE PooLr,
OLIVER E. PAGIN.
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