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6 Claims.

This invention refers to governors for en-
gines, such as steam engines, steam and hy-
draulic turbines, internal combustion motors and
the like, which are provided with members, for
instance valves, adjustable guide blades, or fuel
pumps for the control of the supply of energy
medium to the power engine. The governors
serve directly or indirectly to actuate these mem-
bers so that the speed of rotation of the engines
will be maintained constant or approximately
constant, or will be adjustable at varying load.

It is one object of the invention to provide a
novel type of governor, in which metallic fric-
tion ‘has been obviated to a large extent and
which is superior to governors hitherto in use
as regards sensitivity and wear. Another object
of the invention is to provide a governor which
is simple in construction-and consists of a small
number of parts; so that it is considerably
cheaper than the known governors. A further
object of the invention is to provide a .governor
which is more safe in operation than the known
gOVEernors.

‘Further and more detailed objects of the in-
vention, together with the manner in. which
they and the above stated objects are attained,
may best be understood from a consideration
of the following description of the invention as
embodied in suitable forms of machines, taken
in conjunction with the accompanying draw-
ings, forming a part of this specification; of
which:

Fig. 1- shows more or less diagrammatically,
and in a perspective view, a governor according
to the invention;

Fig. 2 shows in a perspective view a modified
detail of the governor according to Fig. 1;

Fig. 3 shows a perspective view of another
governor according to the invention;

Fig. 4 shows a curve indicating the alteration
of the adjusting power as generated in a gov-
ernor according to the invention, with the speed
of the engine; '

Fig. b shows a section taken on the line V—V'
of Pig. 6 through a still further embodiment of
a governor according to the invention;

Fig. 6 is-a section on the line VI—VI of Fig. 5.

In the various figures, corresponding parts
have been dencted by the same reference nu-
merals. In Fig. 1, 20 designates a shaft, the
number of revolutions of which is dependent on
the number of revolutions of the driving shaft
of the engine. The shaft 28 drives through a

gearing an armature in the form of a cylindrical
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permanent magnet 50, & suitable gap being pro-
vided between the two elements. The magnet
50..is: preferably of a material having a great
quantity of magnetic energy and being non-
sensitive to shocks and high temperatures. To
this end Al-Ni-alloyéd steel, for example, is to
be preferréd to ordinary carbon steel. On rota-
tion of the ring 51 a turning moment will be
produced on thé permanent stéel’ magnet 50
which is rotatably mounted on a shaft 52 coin-
ciding with the axis of the armature. From

‘the shaft §2, this turning moment is transmitted

either directly to a control membeér 21 or over
a-device as will be described in the following.
The member 27 may be a throttle valve in a
conduit 28 for the supply of driving medium to
A shaft 54 carrying the rnovable
member of the valve 27 is through one or more
links 35 connected to 4 spring 29.

The spring 29 counterbalances the turning
moment produced on rotation of the magnet 58.
The: spririg 29 is so dimensioned that equilibrium
will-be produced between the spring tension and
the turning moment in- a’ position of the valve
2T in which the supply of driving medium to
the engine corresponds to-normal number of rev-
olutions at normal load. If the number of rev-
olutions of the engine increases, the turning
moment or torque will rise, the valve 2T being
then-throttled; so:that the supply of driving me-
dium- is' diminished- .and the . engine is  again
caused to-approach the initial speed. At a de-
crease of the speed of the engine; the furning
moment will fall,-the spring tension then over-
weighing so-as to open:the valve 21 so that the
supply of driving medium is increased and the
number of revolutions of the engine rises to-
wards the normal one. 'The number of revolu-
tions- at "which a balance sets in between the
torque of the armature %0 and the moment of
the spring- 28, that is to say the number of
revolutions® to which- the engine is regulated
by’ the governor, may be adjusted by changing
the tension of the spring.

An' engine, for instance an internal combus-
tion motor, may be intentionally or unintention-
ally reversed. In case of intentional reversing
or backward running, the shait 52 may be con-
nected directly to the shaft 54. It is then only
necessary to have the spring 29 to give the same
tension: in" both turning directions of the ad-
justing member. Unintentional reversing may.
occur i rhotors constructed merely for one’ di~
rection of  rotation, for instance, on account: of

ring Bl of soft iron. The ring 51 surrounds a 55 an incorrect assembly of the motor, so that pre-
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mature ignition sets in. In order to protect such
engine against dangerous speeds at unintentional
reversing through too ample a supply of driving
medium, an auxiliary throttle member 53 may
be used, which is inserted in series with the
control member 271 in the conduit 28 for the
driving medium. The permanent magnet 52
serving as adjusting member is not connected
directly to the shaft 54 actuating the control
member 27 and being under the influence of the
spring 29, but the torque of the shaft- 52 is
transmitted to the shaft 54 through an arm 5%
having a pin 52, and through an arm-55 or the
like, which are rigidly connected with the re-
spective shafts. The pin %8 is not connected to
the arm 56 but only abuts thereagainst on nor-
mal operation of the governor. ' When the en-
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imparts to the goveriior a different controlling
character, if the same remains constant during
the contrclling movement, or if it is increased
or decreased. On account of the special prop-
erties of a spring, there are to some extent re-
stricted possibilities available for the automatic
variation of the moment during the controlling
movement, If the spring be replaced by a mag-

. netically operating device, as shown in Fig. 3,
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gine stops, the spring 29 moves the control mem-

ber 27 into ifs fully open position wherein it
stops against a fixed abutment 35’.
justing member 58, which when stationary has
no torque; is then free to move further there-
from by a certain angle in the same direction,
without the control member 27 being actuated.
Should the impulse member 51 be driven in a
direction opposed to that intended for normal
gperation, the adjusting member will be sub-
jected to a moment in this direction correspond-
ing to the rotational speed, the pin &8 thus
actuating another arm 59 secured on a shaft
690 which enters the throttle member 53. Shaft
60 is provided with an arm 35a¢ to which is con-
nected a spring 2%q tending to turn the shaft
60 in a direction opening the valve 53. A stop
35a’ is provided for holding the shaft in the full
open position of the valve. Rotation of the
shaft 60 against the force of spring 29a actuates
the valve 83 so that the supply of driving me-
dium through said conduit is diminished or cut
off, or some other member will be actuated,
which may cause the power engine to slow down
or stop. If the cut-off member 53 be made
easily actuated relatively to the turning moment
of the adjusting member 5§08, as by making the

spring 29a relatively light, such operation may 45

take plate at a comparatively low number of
revolutions of the power engine.

The steel magnet 50 may alternatively form
the impulse member while the armature 51 is
the adjusting member. In this case the perma-
nent steel magnet may be formed as a ring sur-

The ad-
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rounding an armature made from soft iron. °

Also, the external element 5! need not be made
as an enclosing ring, and otherwise the magnet
as well as the armature may be given any suit-
able form known per se from the art of magnets.

Fig. 2 shows a modification of a device for
allowing reversal of the. direction of rotation
of the engine. On normal operation of the en-
gine, the shaft 52 of the adjusting member actu-~
ates the control member 27 over the links 55, 58
and 86 in the same manner as in Fig. 1. At
backward running, however, the torque of the
adjusting member is transmitted to a link 59
which, in turn, causes the control member to be
turned in one and the same turning direction
as on normal operation, for instance through
an arm 84, a rod 85, and a link 86 arranged on
the shaft 54. In this case, the requisite con-
trol of the supply of driving medium will thus
be obtained by a single- member in the driving
medium conduit 28.

In the embodiments above described, the ad-
justable torque balancing the adjusting member
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is effected by means of a spring. - This torque 75

the moment values thereof within the required
ranges of speeds may be caused to follow any
desired curve relatively to the corresponding
values of the adjusting member, as will be ex-
plained more in detail in connection with Fig. 4
so that the governor will always obtain the con-
trolling character aimed at with respect to ra-
pidity and sensitivity within different ranges of
spéeds. - 'The said device may consist of a per-
manent magnet 61 which is connected by a shaft
62 to the controlling member 27 and to the shaft
62 of the adjusting member 58. The magnet 61
is surrounded by -a cylindrical ring 63 which is
driven over a gearing 64 from the same shaft
20 as the armature 51, but in opposite direction
to the latter. . The device 6!, 63 is of the same
kind as the members 50, 5i although the turn-
ing moments produced by the same are directed
oppositely relatively- to each other. Also, the
gear on shaft 20 which drives ring 63 is of greater
diameter than the corersponding gear for driv-
ing ring. 51, whereby ring 63 rotates at a higher
speed than does ring 51.

A control of the strength of the turning mo-
ment in the device 6f, 63 according to Fig. 3
may be eflected, for example, by the two ele-
ments 61, 63 being axially displaceable rela-
tively to each other. The surfaces of the ele-
ments facing one another may be conical so
that the air gap therebetween is increased or de-
creased at such displacement.  This also holds
true with respect to the governor members 590, 51.

In all embodiments, the alteration of the torque
of the adjusting member, in other words the
alteration of the adjusting power, follows a curve
65, as will appear from Fig, 4, relatively to the
speed of the engine. In the said figure, the hori-
zontal X-axis represents the speed and the ver-
tical Y-axis the torque. As will be seen from
Fig. 4, the adjusting power is zero when the
speed is naught. The adjusting power curve 65
rises frem this zero value until at a certain speed
it forms a more or less pronounced knee at a
maximum value of the adjusting power, and may
then extend in different ways at different di-
mensionings, as indicated by dotted lines. It
is of essential importance for the invention that
the rotational speed be given such a value that
the adjusting power within a sufficient range
of numbers of revolutions increases and de-
creases materially with an increased or decreased
speed, that is to say, that the portion of the
adjusting power curve having a sufficiently steep
rise is made use of. This portion may consist,
for instance, of the range of speed designated
in the figure by a. .

In Fig. 4, three lines 89, 81, 82 are shown,
which represent diagrammatically different con-
ceivable possibilities for the vibration of the
bower or torque of the counter-balancing ele-
ment- at the speeds in question. The curves
80—82 are imagined to intersect curve 65 at
point. 83 within or at the centre of the range
of speeds a. The curve 80 rises with the speed
and the vertical Y-distance between this curve
and’'curve 65 represents on both sides of point 83
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the magnitude of the adjusting power at differ-
ent speeds exerted by the adjusting member on
the control member. The curve 8l is imagined
to extend parallel to the X-axis. It will be
understood that the vertical distances, that is
to say the adjusting powers, increase more rap-
idly when the speed of the power engine leaves
point 83. Inasmuch as the curve 82 falls with
an increased speed, the adjusting powers must
become still greater at a certain change of the
speed than in the two other cases. The curve 80
may be said to represent the power or turning
moment in the case of @ spring. By making this
spring of sufficient length, the curve 8f may be
approached. With a counterbalancing device
according to Fig. 3, torque curves 80, 81 may
be obtained, and it is even possible to reach a
curve 82 with possibilities in consequence thereto
to obtain the requisite adjusting power for smaller
alterations of speed. Curve 88 may be obtained
by the device shown in Fig, 3, if the gearing is
so designed that the speed of ring 63 is suffi-
ciently greater than that of ring 5! so that the
coupling 61, 63 is operating on the bent portion
of ‘curve 65 while the coupling 59, 5l is operating
on the straight inclined portion between the
lines @. Curves 81 and 82 are obtainable if the
gearing is desighed so as to give the ring 63
a still higher speed so that the coupling 61, 63
operates in the broken line portion of the curve
65 beyond the bend, curve 8l being obtained if
the speed-torque-curve remains-horizontal, while
curve 82 is obtained if the torque decreases with
an increase of speed.

Figs. 5 and 6 illustrate a constructive embod-

iment of a governor according to the invention.
The driving shaft of the governor is designated
by 20, as before, and is journalled in the casing
of the governor by means of ball bearings 66, 67,
or the like. A pinion 68 secured to the shaft 20
drives a gear 69 of non-magnetic material, such
as brass. This gear wheel 69 is mounted on a
rigid sleeve 71 by means of a bearing 73. The
gear wheel 69 carries an armature 51 in the
form of a cylindrical ring from soft iron. The
“ring 51 is supported on one side thereof by a
non-magnetic element 72 mounted in a rigid
sleeve 14 by means of a hearing 73. A perma-
nent steel magnet 58 is provided inside the ring
51 and between the parts 69 and T2, the magnet
with its shaft 52 being then rotatably mounted
in bearings 15, 76. 'The shaft 52 is connected
in turn to a control member 27 and a spring 29,
or with a magnetic device according to Fig. 3
as above described.
The member 51 of soft iron may be provided
with a preferably short-circuited winding, among
~ other things for the purpose of giving the ad-
justing power curve 65 (Fig. 4) suitable form.
In Figs. 5, 6, this winding is constituted by cop-
per bars 19 extending axially through the arma-
ture 51 and being in electrically conducting con-
nection with the brass rings 69, 12.

The invention is not limited to the subject
matters of the description hereinbefore but may
be varied in many respects, without the princi-
ple of the invention being departed from. The
number of revolutions of the eng\ine may happen
to vary during one revolution, and to prevent the
control member at such alterations of the speed,
if not desired, from being brought into function,
weights or the like may be arranged on the shaft
connected with the adjusting member, said
weights then causing damping of the movemepts
of the member. A governor according to the in-
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vention may be used in combination with a so-
called racing governor adapted to open the motor
cylinders, so that compression cannot be effected.
Such a racing governor is necessary at all kinds
of governors for motors which may be driven
unintentionally by other means than by the or-
dinary driving medium, for instance by the lu-
bricating oil in certain types of internal .com-
bustion motors.

In certain cases the magnetic field may in-
stead of by a permanent magnet be produced by
an electro-magnet, either forming the rotating
or the relatively stationary part of the gover-
nor. This electro-magnet is then fed with di-
rect current through wires from a separate and
constant source of current. Such embodiments
are, however, more complicated and not as safe
in operation as those described-above in connec-
tion with the figures.

In power engines, such as hydraulic turbines,
which require great adjusting forces for the shift-
ing of the control member, the magnetic gov-
ernor may obviously be arranged in known man-
ner only to actuate an electric contact system
or .other impulse member for a so-called servo-
motor, instead of actuating the control member

. directly, said servo-motor performing, in turn,
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the actual adjusting work.

What I claim.is:

1. In a governor for actuating the speed con-
trol device of an engine, a rotatably mounted an-
nular ring of magnetic material, a short cir-
cuited winding carried by said ring, means for
rotating said ring at a speed proportionate to
that of the engine, an armature of magnetic
material turnably mounted concentrically with-
in said ring so as to receive a turning mo-
ment proportional to the speed of the ring,
means for yieldably resisting actuation of said
device in a direction decreasing the speed of the
engine, and means operatively connecting said
armature with said device whereby rotation of
said armature in either direction as a result
of increase in speed of said impulse member ac-
tuates said control device against the resistance
of said yieldable means to decrease the speed of
the engine.

2. In a governor for actuating the speed con-
trol device of a reversible engine, a rotatably -
mounted impulse member, means for rotating
said member in the same direction as and at a
speed proportionate to that of the engine, a
turnably mounted adjusting member magneti-
cally coupled to said impulse member so as to
receive a turning moment in the same direction
as and proportional to the speed of the impulse
member, said control device including two con-
trol members either of which is independently
operable to reduce the speed of the engine,
means for yieldably resisting actuation of each
of said confrol members in a direction decreas-
ing the speed of the engine, means operatively
connecting said adjusting member to one of said
control members whereby rotation of said ad-
justing member in one direction as a result of
increase in speed of said impulse member actu-
ates said one control member to decrease the
speed of the engine, and means operatively con-
necting said adjusting member to the other of
said control members whereby rotation of said
adjusting member in a direction opposite to the
aforesaid as a result of increase in speed of said
impulse member actuates said other control
member to decrease the speed of the engine.

3, In a governor for actuating the speed con-
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trol device of a reversible engine, a rotatably
mounted annular ring of magnetic material, a
short circuited winding carried by said ring,
means for rotating said ring in the same direc-
tion as and at a speed proportionate to that
of the engine, an armature of magnetic mate-
rial turnably mounted concentrically within said
ring so as to receive a turning moment in the
same direction as and proportional to the speed
of the ring, said control device including a con-
trol member movable in one direction to increase
the speed of the engine and movable in the op-
posite direction to decrease the speed of the en-
gine, yieldable means for resisting movement of
the control member in the last mentioned direc-
tion, and means operatively connecting said ar-
mature with said control member whereby ro-
tation of said armature in either direction as a
result of increase in speed of said impulse mem-
ber moves said control member in a direction
against the resistance of said yieldable means to
decrease the speed of the engine. ‘

4. In a governor for actuating the speed con-
trol device of an engine, a rotatably mounted
impulse member, means for rotating said mem-
ber at a speed proportionate to that of the en-
gine, said speed control device including an ele-
" ment turnable in one direction to increase the
speed of the engine and turnable in the opposite
direction to decrease the speed of the engine, an
adjusting member connected to said element and
magnetically coupled to said impulse member so
as to receive a turning moment directly propor-
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tionate to the speed of the impuise member, and
means for yieldably resisting turning of said ele-
ment under the influence of said turning mo-
ment including a second adjusting member con-
nected to said element, a second impulse mem-~
ber magnetically coupled therewith, and means
for rotating said second impulse member at a
speed proportionate to the speed of the engine
but at a higher speed than and in the opposite
direction from the first mentioned impulse mem-
ber.

5. A device as set forth in claim 4 including
means for varying the air gap between one of
the impulse members and the associated adjust-
ing member.

6. In a governor for actuating the speed con-
trol valve mechanism of an engine, a rotatably
mounted annular ring of magnetic material, a
short circuited winding carried by said ring,
means for rotating said ring at a speed propor-
tionate to that of the engine, an armature of
magnetic material turnably mounted concentri-
cally within said ring so as to receive a turning
moment proportional to the speed of the ring,
means connecting said armature to said valve
mechanism for direct operation of the latter by
the former, and means for yieldably resisting
actuation of said mechanism in a direction de-
creasing the speed of the engine.

‘AUGUST GUNNAR
FERDINAND WALLGREN.
- GUNNAR SELIGMAN.




