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To all whom it may concern: 
Be it, known that I, MoRRIs E. LEEDs, a citizen of the United States, residing in 

the city of Philadelphia, county of Phila 
is delphia, and State of Pennsylvania, have 

invented certain new and useful Improve 
ments in Speed-Control Apparatus, of which 
the following is a specification. 
My invention relates to speed control ap 

paratus, and particularly to the control of 
the speed of mechanism driven by an elec 
tric motor, and relates to the control of cir 
cuit. contacts by a centrifugal device or gov 
ernor, the circuit contacts controlling any 

5 desired circuit, but preferably a circuit, con 
trolling the speed of the motor or other 
mechanism upon which the centrifugal de 
vice or governor depends for its speed. 
Myinvention resides in the features here 

inafter described and claimed. 
For an illustration of some of the forms 

my invention may take reference is to be 
had to the accompanying drawing, in which: 

Figure 1 is an elevational view, parts in 
section, illustrating contact control by a cen 
trifugal governor driven by an electric mo 
tor. Fig. 2 is a diagram of one system of 
circuits which may be employed for a series 
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wound motor. Fig. 3 is a diagram of a system of circuits which may be employed 
for a shunt wound motor. Fig. 4 is a cross 
Sectional view, some parts in elevation, of 

so 

ernor. Fig. 5 is a cross sectional view, parts 
gal contact governor. Referring to Fig. 1, M represents an elec 
tric motor whose armature or rotor is mount 
led upon and drives the shaft 1 mounted in 
the usual bearings 2, 2. Secured to the 
shaft 1 by screw 3 is the coupling 4 of in 
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sulating material upon which is secured by 
screw 5 the worm 6 meshing with and driv 

45 the shafts having a bearing in the member 
9. The-shaft 10 coaxial with the motor, shaft 1 is secured to the insulating coupling 
4 by the screw 11. The motor shaft there 
fore drives both the worm 6 and the shaft 

5010. Secured upon the shaft 10 is the cy lindrical hub 12 integral with or secured 
... to the supporting member or bracket 13. 
. At 15 on the arm14 of the supporting mem 
ber or bracket 13 is pivoted the lever 16. 55 having secured theretoorintegral therewith 

S5 in elevatoin, of a further form of centrifu 

ing the gear motinted upon and driving, termined by bringing the in 

the lever arm 17 preferably screw threaded, 
upon which is threaded or otherwise ad 
justably supported the governor weight 18. 
The lever arm 17 which with the lever arm 
16 may be considered to form a bell crank lever, extends preferably substantially par 
allel with the axis of the shaft, 10. To the 
lever arm17 is attached one end of a spring 
19, here shown under tension, whose other 
end is secured to the rod 20 passing through 
an arm 21 of the bracket 13, different ten 
sions being put upon the spring 19 accord 
ing to the position of the rod 20 which may 
be secured in any of its adjusted positions 
by the screw 22. The lever arm 16 carries 
the movable contact. 23 adapted to engage 
the stationary contact 24 adjustable by screw 
25, the latter carried by the arm 26 which 
may be upon the member 9. A lock 'nut 27 . 
may be provided to keep the screw 25 in its 
adjusted position. The contacts 23 and 24 
are at the axis of rotation the contacts 23 and 24 being coaxial with the shaft 10. By 
this arrangement of the contacts at the axis 
of rotation their wear is very slight, and, 
furthermore, one of the contacts may be 
stationary and thus avoid a sliding contact 
for maintaining electrical communication 
therewith from an external circuit or device. 
The lever arm 16. is here shown as ex 

tending beyond the contact 23 into close 
proximity to the arm 21, which latter is pro 

a modified form of centrifugal contact gov-vided with an indicating mark or device. 28. The arm 16 carries at its end an indicating 
mark or device 29 which by adjustment of 
the screw 25 may be brought exactly oppo 
site the indicating device or mark 28 to de 
termine the normal position of the contacts 
23 and 24. In other words, as the contacts 
23 and 24 wear away the speed at which 
they are separated by the centrifugal 
'ernor may change as the wear goes on. 
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wear is taken up by adjusting the screw 25 
downwardly and the East. is de icating device 
29 exactly opposite the indicating device 28, 
in which position the weight 18 is at proper 
distance from the axis of rotation. . . . . . The parts 13, 8, 16, 23, etc., driven by the 
shaft 0 "rotate freely without contacting 
with the member 9 or any of the station ary parts, rand these rotating parts are in 
sulated by the insulated coupling. To 
afford electrical communication with the 
contact, 23 a carbon or other brush 30 bears 

100 

105 

10 

  



upon the cylindrical hub 12, of metal, which 
is in electrical communication through the 
metal parts 13, 14 and 16 with the contact 
23. The brush 30 is mounted in a socket in . 

is the conducting member or brush holder 31, 
the spring 32 keeping the brush 30 in con 
tact with the hub 12. One circuit wire, as 
33, is connected to the brush holder 31, 
while the other circuit wire, as 34, is con 
nected to contact 24 through screw 25. 
The operation is as follows: The motor 

drives the shaft 10 and rotates the bracket or 
supporting member 13; the spring 
weight 18, levers 16 and 17 and contact 23 

is all rotate together with the shaft 10. When 
the speed of rotation exceeds a predeter 
mined limit the centrifugal force exerted 
by the weight 18 causes it to move outwardly 
from the axis of rotation, thereby moving 

20 the lever arm 17 slightly-in a counter-clock 
wise direction about the pivot 15, as viewed 
in Fig. 1, in opposition to the spring 19, a 
stop 16 on arm 21 limiting the movement 
of lever 16. The weight 18 is on a short 

25 lever arm, while the contact 23 is on a long 
lever arm, and, in consequence, a slight 
movement of the weight 18 is accompanied 
by a relatively greater movement on the 
part of the contact 23. Therefore, upon a 

80 slight increase of speed above a predeter: 
mined limit the slight outward movement of 
the weight 18 withdraws the contact 23 from 
engagement with the contact 24, breaking 
the circuit in which they are included. The 

35 circuit including the contacts 23 and 24 
may be any circuit, and, as above stated, is 
opened upon an increase of speed on the 
part of the shaft 10. Upon decrease of 
speed on the part of the shaft 10 the cen 

40 trifugal force decreases and the spring 19 
is able to return the contacts 23 and 24 into engaging position as shown in Fig. 1, in 
which condition they continue until a later 
increase of speed above a predetermined 
limit. 
As shown in Fig. 1, the motor shaft 1 

and the shaft 10 are vertical, the weight 18, 
contact 23 and associated parts rotatin 
about a vertical axis. It is to be understood, 

50 however, that the axis of rotation may be in other positions according to requirements. 
By way of example, the shaft 8 driven 

by gear E.g. worm 6, may, in turn 
drive the paper-feeding mechanism of any 
suitable type of recorder, and may also drive 
the continuously rotating shaft 15 of a re 
corder such as illustrated in my prior Pat 
ent No. 965,824, granted July 26, 1910. 
The construction of governing device 

illustrated in Fig. 1 is my preferred form 

45 

because of the slight wear upon the con 
tacts due to their axial arrangement; be 
cause a very slight movement of the weight 
serves to separate the contacts, a sufficient distance for practical purposes; and be 
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cause, due to the arrangement of weight 
and spring, there is very slight friction at 
the pivot 15. 
The contacts 23 and 24 may control the 

mctor Mitself, so as to cause such motor to 70 
rotate at practically constant speed even 
when the motor windings are hot or cold 
and with wide fluctuations in the potential 
impressed upon the motor windings. 
When the motor is a series wound motor 75 

the control circuits may be arranged as 
shown in Fig. 2. The current supply con 
ductors are represented at 35 and 36, the 
current supplied thereto being either direct 
current or alternating current. A resist 
ance 37 of suitable magnitude may be in 
cluded in the motor circuit as occasion may 
require. And an adjustable resistance 38 
is included in series with the motor wind 
ings, and for the purpose illustrated in Fig. 85 
2 the resistance 38 is employed but the re 

80 

sistance 37 may be omitted. The adjustable 
resistance 38, and the resistance 37 when em 
ployed, is in series with the motor windings 
of which 39 is the motor armature winding 90 
and 40, 40 the motor field winding. The 
one contact, as 24, of the governing device 
is connected through conductor 34 to one ter 
minal of the resistance 38, while the other 
contact, as 23, is connected through con- 95 
ductor 33 to the other terminal of the re 
sistance 38. 
When the motor M is running below or 

at normal speed, the contacts 23 and 24 are. 
in engagement-thus short circuiting the re- 100 
sistance 38. When, however, the speed of 
the motor Mrises above the desired or criti 
cal speed, the contacts 23 and 24 separate, 
as previously described, thus cutting into 
the circuit of the windings of the motor M 
the resistance 38, which causes the motor to 
slow down. With the resultant reduced 
speed the contacts 23 and 24 again come into 
engagement and short circuit the resistance 
38, allowing the motor to run at the normal 
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0. 
or desired speed, and when it again rises in 
speed these contacts separate again to again 
cut in the resistance 38. In the continuous 
operation of the apparatus the contacts 23 
are closed and separated from time to time 
to short circuit and to cut in the resistance. 
38, so that the motor runs at a quite constant 
speed, and, indeed, by this arrangement, I 
have maintained the speed of the motor and 
the apparatus driven thereby so constant 
that the paper in a recorder has been driven 
by the motor at a rate so constant as to be 
comparable with the rate of travel of the 
paper when driven by clockwork, which, by this arrangement, may be dispensed with. 
In Fig. 3 I have illustrated a shunt wound 

motor as controlled by the centrifugal gov 
ernor. Here the supply conductors are 
again represented by 35 and 36. The shunt 
field winding 41,41 is at all times subjected 
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to the potential of the supply conductors 35 and 36, the field strength being adjustable 
if desired by the adjustable resistance 42. 
The motor armature 39 is connected as usual 

5 by the brushes 43, 43 with the supply con ductors 35 and 36. Bridged across the arma 
ture terminals is the adjustable resistance 
44 in series with which are the governor con 
tacts 23 and 24. In this case when the motor 

0 is rotating below or at normal speed the 
contacts 23 and 24 are separated. But when 
the speed increases beyond the desired limit 
the contacts 23 and 24 are brought into en 
gagement, thereby affording a path through 

5 the resistance 44 for current generated in 
the armature 39 now running as a generator 
and this current consumed in the resistance 
44 electromagnetically brakes the motor re 
ducing its speed to normal or slightly be 

Q low, when the contacts 23 and 24 are again 
separated. . . - 

In Fig. 4 I have illustrated a form of gov 
ernor device in which no contact rotates 
with the governor shaft. Here again 10 

5 represents the governor, driving shaft which 
has secured upon it a bracket or supporting 
member 13 having an arm 14 and an arm 
21, the latter receiving the set-screw 22 to 
hold the rod 20 in adjusted position, one end 
of the spring 19 being secured to the rod 20 
while its other end is secured to the lever 
arm 17 integral with or secured to the lever 
arm 16, thus forming what may be termed 
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a bell crank lever, pivoted at 15 in the 
bracket arm 14. The -weight 18 is again 
provided and is adjustable longitudinally 
of the arm 17. At its outer end the arm 16 
has secured to it the axially extending mem 
ber 45 which in its rotation runs freely in 
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i. lever 47 pivoted at 48 to the stationary 
bracket 49. The member 45 carries a head 
50 between which and the member 45 is 
disposed the arm 46. The lever arm.47 car 
ries the contact 23 which is adapted to en 
gage the contact 24 carried by the screw 25 
engaging in the metal block.51 secured by 
screws 52/to the stationary bracket 49, but 
insulated from the latter by the insulation is 53 and 54. The screw. 25 passes freely 
through the hole, 55 in the stationary : 
bracket 49. One circuit wire, as 33, con 
nects with the metallic bracket 49 and is, 
therefore, in electrical communication with 

is the contact 23. The other circuit wire, as 
35, connects with the insulated screw 25. The stationary bracket 49 is provided with 
a stop 56 for limiting the separation of the 
contacts 23 and 24. . . . . . 

6. In operation, when the speed increases 
beyond a desired limit the weight 18 carries 
the arm 17 outwardly thus depressing arm 
16 and through themember 45 and the head 
50 depresses the arm 46, with relation to 

6 which they are rotating, moving the lever 

the arm 46 forming an extension upon the 

3. 

47 and its contact 23 in a clockwise direction 
about the pivot 48 in the stationary bracket 
49, thus bringing the contacts 28 and 24 into engagement with each other. When the 
speed of the shaft 10 decreases the contacts 
23 and 24 again separate. By this arrange 
ment all sliding contacts, such as 30-12 of 
Fig. 1, are dispensed with. Furthermore, 
for a given outward movement of the weight 
18, there is a relatively greater movement of 
the contact 23 due to the multiplication of 
distances due to the relations of levers 17, 
16, 46 and 47. 
A further form of governor is illustrated 

in Fig. 5. Here the governor shaft 10 car 
ries a metallic cylinder 57 on the inside of 
which is a bracket 58 carrying the pivot 59 
upon which are pivoted the lever arms 16 
and 17, again secured to or integral with 
each other. Upon the arm 17 is the longi 
tudinally adjustable weight 18. A spring 
19 having dine end connected to the lever 16 
and the other end connected to the cylinder 
57 biases the parts to the position shown. 
On the inner side of the cylinder 57 at the 
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90 
end of the lever 16 is provided a stop 60 for 
limiting the separation of the contacts 23 
and 24, the contact 23 being carried by the 
lever 16 while the contact 24 is, supported 
upon the cylinder 57 but insulated there 
from. The contact 24 is connected to the 
slip ring 61 insulated from the cylinder 57 
by the insulating ring 62. Upon the slip 
ring 61 bears a carbon or other brush 63 and 
upon the hub 64 of the cylinder 57, bears the 
carbon or other brush 30 in an arrangement 
similar to that in Fig.1. The brush 30 is in 
electrical communication through the cylin 
der 57, bracket 58 and lever 16 with the con 
tact 23; and, as above stated, the contact 24 
is in electrical communication with the slip 
ring 61 and, therefore, with the brush 63. 
Here again if the speed increases beyond 
a critical or desired speed the weight 18 in moving outwardly brings the contact 28 into 
engagement with contact 24 to close any de 
sired circuit. Here again the contact 23 
moves a relatively great distance compared 
to the weight 18. . . 
The arrangements of Figs. 4 and 5 may, of 

course, control any circuit and may control 
the circuits as disclosed in Figs. 2 and 3, or 
their equivalents. 

I have herein shown my centrifugal gov 
ernor as applied to the control of speed of 
motors having both constant speed and veri 
able speed characteristics. 
The right angle bell crank lever, whose 

! short arm exterids substantially parallel to 
the axis of rotation and carries the gover 
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nor weight, is of advantage in that the ad 
justment of the weight on its arm varies the 
pull of the weight against the spring with 
out, however, changing the radius of the 
circle in which the weight revolves. By 39 

  



having the other arm of the bell crank sub 
stantially at right angles to the axis of rota 
tion the centrifugal force of these parts has 
a minor influence, and the contact carried 
by this arm, may, in consequence, wear away 
without having an influence on the critical 
speed. These advantages flow from the con 
struction of both Figs. 1 and 5. 
What I claim is: - 
1. In apparatus of the character described 

the combination with a rotating member, of a weight pivoted thereto and disposed upon 
an arm substantially parallel with the axis 
of rotation of said member, means opposing 

is the movement of said weight, a contact dis 
posed in said axis of rotation and in fixed re 
lation with respect to said weight, and a co 
operating rigid contact. 

2. In apparatus of the character described 
20 the combination with a rotating member, of 

a weight pivoted thereto and disposed upon 
an arm substantially parallel with the axis 
of rotation of said member, means opposing 
the movement of said weight, a contact dis 

25 posed in said axis of rotation and in fixed 
relation with respect to said weight, and a 
coöperating rigid contact, said contacts be-, 
ing normally in engagement with each other. 

3. In apparatus of the character de 
scribed, the combination with a rotating 
member, of a weight, a pivot supporting 
the same on said rotating member on an 
arm substantially parallel with the axis of 
rotation of said member, means opposing 

O 
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the movement of said weight, a contact dis-, 
posed in fixed relation with respect to said 
weight rotating with and actuated by said 
weight through a distance greater than the 
movement of said weight, said rotating con 
tact disposed in the axis of rotation, and a 
nor-rotating contact adapted to be engaged 
by said rotating contact, engagement of 
said contacts by each other positively limit 
ing movement of said weight S. said means. 

4. In apparatus of the character de 
scribed, the combination with a rotating 
member, of a bell crank lever, a pivot sup 
porting said bell crank lever upon said ro 
tating member, one arm of said bell-crank 
lever extending substantially parallel with 
the axis of rotation, a weight disposed upon 
said arm, a tension spring attached to said 
arm and to said rotating member and oppos 
ing the outward movement of said weight, a 
rigid contact actuated by the longer arm of 
said bell crank lever, and a coöperating rigid 
contact. N 

5. In apparatus of the character de 
scribed, the combination with a rotating 
member, of a bell crank lever, a pivot sup 
porting said bell crank lever upon said 
rotating member, one arm of said bell crank 
lever extending substantially, parallel with 
the axis of rotation, a weight disposed upon 

i said arm, means attached to said arm and 

operating rigid contact. 

shaft, of a bracket secured thereto, a lever 
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opposing the outward movement of said weight, a rigid contact actuated by the 
other arm of said bell crank lever and dise 
posed in the axis of rotation, and a co 

6. In apparatus of the character de- 7( 
scribed, the combination with a rotating 
member, of a weight carried thereby on an 
arm substantially parallel with the axis of 
rotation and movable with respect thereto 
under the influence of centrifugal force, a 
spring secured at its one end to said rotat 
ing member and its other end to said arm 
opposing the outward movement of said weight, a rigid axial contact carried in fixed 
relation with said weight, and a coöperating 
rigid contact adapted to be engaged by said 
first named contact. 

7. In apparatus of the character de 
scribed, the combination with a rotating 
member, of a weight carried thereby on an 
arm substantially parallel with the axis of 
rotation and movable with respect thereto 
under the influence of centrifugal force, a 
rigid contact disposed in the axis of rota 
tion of said member and carried in fixed 
relation with respect to said weight, and a 
rigid stationary contact adapted to be en 
gaged by said rotating contact. 

8. In apparatus of the character de 
scribed, the combination with a rotating 
member, of a bell-crank lever pivoted upon 
said rotating member, one arm of said bell 
crank lever extending substantially parallel 
with the axis of rotation of said member, a 
weight disposed upon said arm, means at 
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tached to said arm and opposing the out 
ward movement of said weight, a rigid 
axial contact carried by the other arm of 
said bell crank lever, and a second rigid 
contact adapted to be engaged by said first 
named contact. 

9. In apparatus of the character de 
scribed, the combination with a rotating 
shaft, of a member secured thereto, a lever, 
pivoted to said member, one arm of said 
lever extending substantially parallel with 
the axis of rotation of said shaft, a weight 
carried by said arm, a spring beyond the 
end of said shaft attached at its one end to 
said member and at its other end to said 
arm, another arm of said lever overhung 
beyond the end of said shaft, a rigid contact 
carried in fixed relation with said second 
lever arm, and a coöperating rigid contact 
adapted to be engaged by said first named 
contact. 

10. In apparatus of the character de 
scribed, the combination with a rotating 
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25 
pivoted to said bracket and having an arm ) 
extending substantially parallel with the 
axis of rotation of said shaft, a weight on 
said arm, a spring attached at its one end 
to said arm extending across said shaft 13c 
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and secured at its other end to said bracket, 
said lever having a second arm extendin 
to the axis of rotation of said shaft, a rigi 
contact actuated by said second arm, and a 
coöperating rigid contact adapted to be 
engaged by said first named contact. 

11. In apparatus of the character de 
scribed, a rotating shaft, a bracket secured 
thereon, a rigid member pivoted on said 
bracket, a rigid contact supported by said 
member in the axis of rotation of said 
shaft, a coöperating rigid contact, a weight 

on said rigid member, and a spring oppos 
ing outward movement of said weight at 
tached to said rigid member on the same 
side of the pivot with said weight. 

In testimony whereof I have hereunto 
affixed my signature in the presence of the 
two subscribing witnesses. 

MORRIS E. LEEDS. 
Witnesses: 

MAUD SHARPLEss, 
MABEL H. MACMUNN. 
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