Jan. 13, 1942, H. G. ADLER ET AL 2,270,100

CENTRIFUGAL GOVERNOR

Filed May 8; 1639 2 Sheets-Sheet 1
S = A /%/ P4
S5 ' wa
i .[g..Z- 7[ﬂ%®}
56 | /- &, ‘j—: 2
e} Lda M
" ii Iz 4=\\\\\=v‘ng V,;/
4 — :
A — : '}'/'Af/z%‘&\\\?/i #
7 4 P A—
‘ 447 [:.: i .— . /2/ L j
el By sy A
1 ==
2/ /2
S . : 7
327 ‘ | @iv%e) &/
A N A
FE |y N s
! Vel XY 5y
///' %‘ l N
. NEl w
@ N 'TJJE/
AR
o T 2 ||
Iv\75] J== //,z vl
7 < 40 NV &d 3/
15 2, :
/7 |\ ® 5
/4‘ ™\ .
/, A TR
S 4'2/ ZBG7 2"l




Jan. 13, 1942.

Ex

2

H. G. ADLER ETAL ' 2,270,100
CENTRIFUGAL GOVERNOR

Filed May 8, 1939 2 Sheets—Sheet 2
74

) s 57 oy [ET-T-
e 42

A Yz
. 7
o4 — 1 g
© o

|
=4\ =

S
4
B

i
™

= RARAN

FACISRN

UATTO AT
N

%

2z

I HITET I}

7
P
E}
2L

2277

275
&

2L

§)’\\ SISTSES




Patente& Jan. 13, 1942

2,270,100

UNITED STATES PATENT OFFICE

2,270,100
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12 Claims,

This invention relates to centrifugal governors,
particularly for internal combustion engines, and
more especially to governors intended for use in

. eonnection with Diésel engines for vehicles and
other uses. However, certain features of the
present invention are applicable to centrifugal
governors for usé with other types of engines, as
will be understood from the followmg specifica-
tion.

As is well understood, internal combustion en-
gines of the Diesel type do not employ carburetted
fuel but the fuel, in liquid form, is sprayed into
the cylinders, usually by means of a pump or
injector. It is a characteristic of such injectors
that, when the fuel feed is set for maintaining
the engine at idling speed, conditions do not re-
main stable, but, on the other hand, the engine
tends either to increase its speed, or to stall.
Therefore, when a governor is employed in con-
nection with a Diesel engine, it is desirable to

“effect governing not only at the desired maximum
speed but also at the desired idling speed of the
engine, while permitting manual control of speeds
between idling speed and the predetermined
maximum speed. In this way, when it is desired

- to run the engine at idling speed, the fuel feed
may be set at such a value as would ordinarily
tend -to run the engine at a speed slightly above
the predetermined idling speed but the engine
will be prevented from running above the desired
idling speed by reason of the governing effect pro-
vided at such speed.

Accordingly, it is the principal object of the
present invention to provide a centrifugal gover-
nor capable of effecting governing at idling speed
and- also at a predetermined maximum speed,
while permitting manual control of the engine at
all intermediate speeds.

A further object of the present invention is the
provision, in a centrifugal governor of the char-
acter described, of means for adjusting the idling
speed at will, whether the engine is running or
not, and to this end it is another object of this
invention to provide adjusting means which will
be readily accessible at all times.

As is well known, in order to shut down a Diesel
engine it is necessary to shut off entirely the flow
of fuel to the engine. Accordingly it is a further
object of the present invention to provide means
whereby the fuel control means may be entirely
closed, irrespective of the condition of the gov-
ernor, by a manual operation.

Another object is the provision of means

whereby the fuel control means may be manually .
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operated within the limits of the two govemed &5

speeds, such manual operation, in one phase or
condition of the mechanism, being confined to
such limits, while in another phase or condition
of the mechanism, the fuel control means is
moved to full closed position and is secured in
such position, .

Another object of the invention is to provide
a governor which will automatically close off the
fuel when the engine is being driven by an ex-
ternal source of power at speeds in excess of the
preset idle speed.

In addition, it is a general object of the present
invention to provide 4 centrifugal governor of the
character described, which is of a simple, eco-
nomical and rugged construction. '

Other and further objects, features and ad-
vantages of the present invention will be appar-.
ent to one skilled in the art from the following
description taken in connection with the accom-
panying drawings in which:

Figure 1 is a vertical sectional view of a gov-

. ernor constructed in accordance with the present

invention;

Figure 2 is a plan view of the mechamsm shown
in the upper portion of Figure 1;

Figure 3 is a section on line 3—3 of Figure 1;

Figure 4 is a section on line 4—4 of Figure 1,
- Figure 5 is a vertical section on line 5—3§ of
Figure 1,

Figure 6 is a horizontal sectmn on line 6—6 of
Figure 5; and

Figure 7is a horlzontal section on hne 1—7 of
Figure b. '

In order to facilitate an understandmg of the -
invention, reference is made to-the embodiment
thereof shown in the accompanying drawings
and detailed descriptive language is employed.
1t will nevertheless be understood that no limita-
tion of the invention is thereby intended and
that various changes and alterations are con-
templated such as would ordinarily occur to one
skilled in the art to which the invention relates.

Referring to Figure 1, it will be seen that the
governor of the present invention is housed in a
casing comprising, generally, a spring box 10, a
tubular portion I, and what for convenience
may be called a flanged portion (2. Preferably
the flanged portion 12 is cast separately, and is
adapted to be bolted or otherwise suitably se-
cured to the lower end of the tubular portion i1,
for convenience in manufacturing, while the main
body of the spring box 0 may be made integral
with the tubular portion ti. The spring box 10
is provided with a removable cover 13, which may

/
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be secured in place by bolts or other suitable

means, )
The governor mechanism comprises, generally,

a rotating assembly which is partially housed in
the flanged portion 12 of the casing, fuel feed
controlling mechanism housed in the spring box
10, and a shait connecting the rotating assembly
with the fuel feed controlling mechanism, such
shaft extending through the tubular portion #i
of the casing. .

The rotating assembly, as best seen in Figures
1, 3 and 4, comprises a short shaft I4, the outer
end of which is adapted to be secured to and
driven by any suitable rotating shaft or other
part of the engine to which the governor is ap-

- plied, the flange 12’ being bolted to the adjacent
wall of the driving member housing. The shaft
{4 is journalled in an anti-friction bearing 5§
and carries a cross-head (6 which may be se-
cured thereon in any suitable fashion, as by
means of a pin #1. The respective ends of the
cross-head 16 are bifurcated, the respective arms
of each bifurcated end of the cross-head being
apertured to receive pivot pins 18, 9.

A relatively heavy centrifugal member or fly
weight 20 is pivoted on the pin {8 and a similar
member 21 is pivoted on the pin 18, The mem-
bers 20 and 21 are formed, as best seen in Fig-
ures 3 and 4, to provide axially extending re-
cesses 22 and 23, respectively, in the outer sur-
faces thereof, such recesses being provided for
the reception of relatively light centrifugal mem-
bers or fly weights 24 and 25. The latter are
also pivoted on the pins 18 and 19, respectively,
and like the heavy members 20 and 21, are
adapted to swing outwardly around the pivots
{8 and 19 when the shaft 14 is rotated.. The
heavy members 20 and 21 are formed, at their
upper ends, with a surface 20°, 21’, respectively
(Figure 1), adapted to abut the carrier {6 after
the said members have swung outwardly to a
certain limited extent. The light members 24
and 25 are similarly formed, as seen at 24’ (Fig-
ure 1), but it will be noted that the lighter mem-
bers are permitted a greater extent of movement
about their respective pivot pins than that per-
mitted to the heavy members. As best seen in
Figures 1 and 4, the lighter centrifugal members
24 and 25 are provided with inwardly extending
cam lugs 26, 21. ’ ‘

The shaft {4 carries a riser sleeve 28, at the
outer end of which is provided an annular
fiange 29 for engagement with the cam lugs 26
and 21. The inner end of the sleeve 28 is pro-
vided with an anti-friction thrust bearing 30, the
inner race or ring of which is adapted to en-
gage the yoke 31. The latter is secured on the
end of the shaft 32, which extends upwardly
through the tubular portion I of the casing and
is suitably journalled therein.

A bell crank lever 33 is secured on the upper
end of shaft 32, and is adapted to oscillate as the
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chaft 32 is turned.by the action of the fly weights

upon' the riser sleeve 28 and yoke 31. One arm
34 of the bell crank lever 33 is provided with an
edjusting screw 35 which is adapted to engage
the spring plate 37, which latter carries a helical
spring 38. The adjusting screw 35 provides
means for coordinating the spring position with
the weight position. The opposite end of the
spring 38 abuts against a flange 39 formed on
- the end of an adjusting screw 40, the latter
being threaded into the outer end of a spring
guide 4!, The latter is slidably mounted in a
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sleeve 42 which in turn is secured in a suitable 78
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boss. formed in the wall of the spring box 10,
as by means of the pin 43, The spring box 10 is
also formed with an inwardly extending bracket
44 for engaging and supporting the spring guide
41 by means of the annular flange 45 formed
thereon adjacent its lower end. It will be noted
that the lower portion of the spring guide 4f
is of a diameter eéxceeding the internal diameter
of the sleeve 42, the upward movement of the
guide 41 within the sleeve 42 being thus limited
in extent. A second helical spring 46 surrounds
the spring guide 41 and is confined between the
lower end of the sleeve 42 and the flange 45. ,

From the foregoing description it will be ap-
parent that after the spring 38 has been com-
pressed sufficiently to permit the spring plate 37
to engage the lower end of the guide 41, any
further movement of the bell crank 33 will be
resisted by the spring #6. As pointed out here-
inafter, the spring 38 serves to provide the prop-
er resistance for the initial outward movements
of the centrifugal members, while the spring
46 provides the necessary resistance for the ad-
ditional outward movement of the lighter cen-
trifugal members 24 and 25 at high speeds.

By manipulating the adjusting screw 35, the
springs and weights may be exactly coordinated.
That is, the distance between the spring plate
31 and guide 41 may be adjusted so that the
spring plate 37 will engage the lower end of
guide 41 at the same instant when the low speed
weights 20 and 21 reach their limit of outward
movement. Thus it will be seen that the low
speed weights will not be resisted by the high
speed spring, while the low speed spring will not
continue to be active after the high speed weights
come into operation. This is a very important
factor in the proper functioning of the governor.

A bifurcated lever 47 is pivoted at the distal
end of the other arm 48 of the bell crank lever
33, the end of the lever 47 farthest from the
pivot point being connected, by suitable universal
means, to a fuel control rod 49. The latter ex-
tends to and controls the fuel feed means, which
in the present instance is illustrated convention-
ally in Figure 5 as a fuel injector for a.Diesel
engine. The details of the injector or other fuel
feed means form no part of the present inven-
tion and will not be described herein, but it will
be understood that the flow of fuel to the cyl-
inders is controlled in accordance with the move-
ments of the rod 49.

A short spindle 50 is journalled in the boss 6§l
formed in the cover plate 13 and carries at ifs
lower end a short crank 52. The latter is pro-
vided with a downwardly extending pin 53 on
which is journalled a roller 54, the latter being
adapted for insertion between the bifurcations
of the lever 41, providing a movable fulerum
therefor. An arm 55 is secured upon the upper
end of the spindle 50, and is adapted for con-
nection to the accelerator pedal or other man-
ual control means employed in connection with
the engine. A short arm 56 is secured on the
spindle 50 beneath the arm 55, and is provided
at its end with a downwardly extending pin 57.
The latter extends within a slot §8 formed in
the plate 59 (Figure 2), secured on a spindle 60
which, like the spindle §0, is journalled in a
boss formed in the cover plate 13. An arm 6,
secured on the upper end of the spindle 60, is
adapted to be connected, through any suitable
means, to an instrumentality on the control.
panel of the engine or vehicle (not shown). It
will be seen that the plate 59 may be oscillated
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by moving the arm §i. When the plate 89 is in_

the position illustrated in Figure 2, it will be obvi-
ous that due to the configuration of the slot §8,
the arm 535 can be oscillated only between the
“idle” position and the “high speed” position as
indicated in that figure, If, now, the arm 6

and plate 59 are rotated clockwise, the pin 51.

will first be disengaged from the shoulder 62 of
the slot 58, and as the clockwise rotation of the
plate 59 continues, the pin 57 will be engaged
by the lower edge of the slot 58, and will be
cammed in a clockwise direction, moving the
arm 55 to the “off” position as indicated in Fig-
ure 2. Thersafter, the arm 55 cannot be moved
until the arm 64 is rotated in the counter-clock-
wise direction. It will be understood, of course,
that every movement of the arm .55 involves a
. corresponding movement of the crank 52, thus
oscillating the lever 47 about its pivotal connec-
tion with the bell crank arm 48, and producing
o corresponding movement of the fuel control
rod 48. Thus, the movement of the arm 58 to
the “off” position results in moving the fuel con-
trol rod 49 so as to shub off completely the flow
of fuel to the engine and thus stop the engine.

From the foregoing description it is believed
that the operation of the governor will be readily
apparent. Assuming that the engine is running,
and that the arm 53 has been set at the “idle”
position, governing of the idling speed must be
affected by the combined action of the heavy cen-

trifugal members 28 and 21 and the light cen-.

trifugal members 26 and 25. By reason of the
fact thai the latter lie in recesses formed in
the outer surfaces of the former, the lighter
members are caused to move outwardly with the
heavier members, and any outward movement of
the heavier members therefore causes the cam
lugs 26 and 27 to engage the flange 2§ and move
the sleeve 28 toward the right in Figure 5, thus
rotating the shaft 32 and bell crank lever 33.
Thi; movement is of course resisted by the
-spring’ 38, which is initially tensioned so as to
cause governing to take place at the desired
idling speed. The rotation of the bell crank
lever 338 causes a corresponding movement of the
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operating, the arm €1 and plate §38 will occupy
the position illustrated in Figure 2. When it'is
desired to shut down the engine, the arm 6 and '
plate 59 are rotated in the clockwise. direction,
which movement, as pointed out above, results in
rotating the arm 55 to the “off” position, shutting
down the engine. . N
It will thus be seen that we have provided &
governor suitable for governing the engine at
a predetermined idling speed and also at a pre-
determined maximum speed, while permitting
manual speed control between these two prede-
termined speeds. A particularly important fea-
ture of the governor lies in the fact that the
governed idling speed may be adjusted, by in=~
creasing or decreasing the tension on the spring
38 through the medium of the adjusting screw
49, while the engine is running. Another im-
portant advantage lies in the fact that by rea-
son of the linkage between the manual control
means, the governor, and the fuel control rod,
the latter may be manually moved from full
closed to full open position regardless of the

. position of the governor, provided the maxi-
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lever 471 about the fulcrum 54, thus moving the -

fuel control rod 49 fo affect the necessary con-
trol of the fuel feed means.

When it is desired to operate the engine above
‘idling speed, the arm 55 is moved counter-clock-
wise (Figure 27, thus moving the fulcrum 5§ and
_causing the lever 41 to rotate about its pivotal
connection with the bell crank arm 48, which
results im @
88 1o increase the amount of fuel fed fo the
engine, thus increasing the speed of the latter.
ease of speed does not immediately
‘ high speed governing means into play,

but causes the heavy centrifugal members 20
and 21 to swing outwardly until the surfaces 20’
and 21’ engage the carrier 16. ~The engine is
now free to increase in speed without interfer-
ence from the governor, up to the predetermined
governed speed, at which time the lighter cen-
- trifugal members 24 and 25 will take control by
forcing the riser sleeve 28 farther to the right,
against the tension of spring 86. This movement
causes the bell crank lever 33 to rotate farther
in the clockwise direction, producing a clockwise
movement of the lever 47 about the fulcrum 54,

movement of the fuel control rod 5;
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thus moving the fuel control rod 43 to the left

and cutting down the amount of fuel fed to the

engine. o
During all of the time when the engine 1S

78

mum governed speed has not been reachéd or
exceeded. This is important in order to permit -
the engine.to develop its full horse power under
heavy loads at or below governed speed.

The control linkage is so designed and pro--
portioned that the governor mechanism- has suf-
ficient travel to completely shut off the fuel with
the lever 55 set at the idle position, as shown
in Figure 2. Thus, when the vehicle is coasting
down grade at any speed above the preset idle
speed, fuel injection will cease and the engine
will act as a brake. This feature prevents fuel
It is
also of major importance for gear shifting.

The governor of the present invention is of
simple and rugged construction, and is relatively
economical to manufacture, I

We are aware that there have been previo
attempts to perfect a two-speed governor for
Diesel engines, one such governer being described

5 in United States Patent No. 1,928,476, granted

September 25, 1933, to Ottmar Baur ef al. How-
ever, the governor of the present invention
possesses many advantages over that described
in the above mentioned patent, including the
advantages particularly pointed out in the fore-
going specification,

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is: ) .

1. In a centrifugal governor, a rotatable mem-
ber, a pluz;ality of .centrifugal members movably
mounted on said rotatable member and compris-
ing opposed relatively heavy members and op-
posed relatively light members, said centrifugal
members being adapted to move outwardly when
said rofatable member is rotated, means limiting
the outward movement of said relatively heavy
members, said relatively light members being
mounted for outward movement with said heavy
members and additional outward movement rel-
ative to said heavy members, spring means for
resisting the outward movement of said heavy
members and the initial movement of said light
members, additional spring means. for resisting
the additional outward movement of said light
members, means acting between said centrifugal
members and said spring means and comprising. -
a lever rotatable in accordance with the move-
ments of saild centrifugal members, control
means, and means connecting said control
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means and said lever, said connecting means
comprising a second lever pivoted on said first
lever and connected to said control means, and
manuslly operable means providing a movable
fulcrum for said second lever.

2. In a centrifugal governor, a rotatable mem-
ber, centrifugal members carried by said rotat-
able member and adapted to move outwardly
upon rotation of said rotatable member, spring
means including a pair of springs arranged for
sequential action for resisting outward move-
ment of said centrifugal members, means acting
between said centrifugal members and said spring
means and comprising a lever rotatable in ac-
cordance- with the movements .of said centrif-
ugal members, the initial movement of said
lever being resisted only by said first-acting
spring and additional movement of said lever
being resisted only by said second-acting spring,
control means, and means connecting said con-
trol means and said lever, said connecting means
comprising a second lever pivoted on said first
lever and connected to said control means, and
manually operable means providing a movable
fulerum for said second lever.

3. In a centrifugal governor, a rotatable mem-
ber, centrifugal members carried by said rotat-
able member and adapted to move outwardly
upon rotation of said rotatable member, spring
means including a plurality of springs for resist-
ing outward movement of said centrifugal mem-
bers, means acting between said centrifugal
members and said spring means and comprising
a lever rotatable in accordance with the move-
ments of said centrifugal members, the initial
movement of said lever being resisted only by
one of said springs and additional movement of
said lever being resisted only by another of said
springs, control means, and means connecting
said control means and said lever, said connect-
ing means comprising a second lever pivoted on
said first lever and connected to said control
means, and manually operable means providing a
movable fulcrum for said second lever, said last
means comprising an arm mounted on a fixed
pivot and having a fulcrum portion engaging said
second lever.

4. In a centrifugal governor, a rotatable mem-
ber, centrifugal members carried by said rotat-
able member and adapted to move outwardly
upon rotation of said rotatable member, spring
means including a plurality of springs for re-
sisting outward movement of said centrifugal
members, means acting between said centrifugal

- members and said spring means and comprising
a bell crank lever rotatable in accordance with
the movements of said centrifugal members and
having one arm in engagement with said spring
means, the initial movement of said lever being
resisted only by one of said springs and addi-
tional movement of said lever being resisted only
by another of said springs, control means, and
means connecting said control means and said
bell erank lever, said connecting means compris-
ing a second lever pivoted on the other arm of
said bell crank lever and connected to said con-
trol means, and manually operable means pro-
viding a movable fulcrum for said second lever

5. In a centrifugal governor, a rotatable mem-
ber, a plurality of centrifugal members movably
mounted on said rotatable member and compris-
ing opposed relatively heavy members and op-
posed relatively light members, said centrifugal
members being pivoted for oscillatory movement
about axes transverse to the axis of said rotat-
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.’spegds/. a manually operable arm movable be-
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able member, each said light member being
mounted on a pivot common to one of said heavy
members, means limiting the outward movement
of said relatively heavy members, said relatively
light members being mounted for outward move-
ment with said heavy members and additional
outward movement relative to said heavy mem-
bers, spring means for resisting the outward
movement of said heavy members and the initial
movement of said light members, additional
spring means for resisting the additional outward
movement of said light members, means acting
between said centrifugal members and said spring
means and comprising a lever rotatable in ac-
cordance with the movements of said centrif-
ugal members, control means, and means con-
necting said control means and said lever, said
connecting means comprising a second lever
pivoted on said first lever and connected to said
control means, and manually operable means
providing a movable fulcrum for said second
lever.’ :

6. The combination defined in claim 5, each
said light centrifugal member lying outwardly of
g portion of its associated heavy member, where-
by its initial movement corresponds to thav of
said heavy member, and said means acting be-
tween said centrifugal members and said spring
means comprising cams carried by said light
‘members.

7.,In a céntrifugal governor having provision
for ‘governing at a low speed and at a higher
~with manual control of intermediate

: ull closed and full open positions, control
means, means connecting said arm and said
control means, and a manually operable mem-
ber for limiting the movements of said arm to
movements between low speed position and full
open position and for moving said arm to full

-closed position.

8. A device according to claim 1, said manu-
ally operable means comprising an arm movable
between full closed and full open positions, and
a manually operable member for limiting the
movements of said arm to movements between.
low speed position and full open position and -
for moving said arm to full closed position.

9. In a centrifugal governor having provision
for governing at a low speed and at a higher
speed, with manual control of intermediate
speeds, a rotatable member, centrifugal mem-
bers mounted on said rotatable member, con-
trol means, means connecting said control means
and said centrifugal members and comprising a
member movable in accordance with the move-
ments of said centrifugal members, manually
operable means for actuating said control means
irrespective of the position of said last named
member, and a manually operable member for
moving said first manually operable means to
running position and for confining the move-
ments of said first manually operable means be-
tween predetermined limits.

10. In g centrifugal governor having provision
for governing at a low speed and at a higher
speed, with manual control of intermediate
speeds, a rotatable membeér, centrifugal mem-
bers mounted on said rotatable member, control
means, means connecting said control means and
said centrifugal members and comprising a mem-
ber movable in accordance with the movements
of said centrifugal members, manually operable
means for actuating said control means irrespec-
tive of the position of said last named member,
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and a manually operable member for confining
the movements of said first manually operable
means between predetermined limits and for
moving said first manually operable means to
full closed position.

11, In a device according to claim 2, means
carried by said first lever and acting between said
lever and said first-acting spring, said means
being adjustable so.as to alter the position of
said lever and said centrifugal members relative
to said spring.

19. In a centrifugal governor, a rotatable mem-
ber, centrifugal members carried by said rotat-
able member and adapted to move outwardly
upon rotation of said rotatable member, spring
means including. a pair of springs arranged for

10

5
sequential action for resisting outward move~
ment of said centrifugal members, means acting -
between said ~centrifugal members and said
spring means and comprising a lever rotatable in
accordance with the movements of said centrif-
ugal members, the initial movement of said lever
being resisted only by said first-acting spring and.
additional movement of said lever being resisted
only by said second-acting spring, control means,
means connecting said control means and said
lever, and means acting between said lever and
said first-acting spring, said last means being
adjustable so as o alter the position of said lever
relative to said spring. ’
HERMAN G. ADLER.
JAMES CLARK EVANS.




