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UNITED STATES PATENT OFFICE. 
FRANK E. HERDMAN, OF WINNETKA, ILLINOIS. 

REGULATING ADMISSION OF CURRENT TO MOTORs. 

SPECIFICATION forming part of Letters Patent No. 567,714, dated September 15, 1896. 
Application filed December 21, 1895, Serial No. 572,881, (No model.) 

To all, whon it. Tally conce7n 
Be it known that I, FRANK E. HERDMAN, a 

citizen of the United States, residing at Win 
Inetka, county of Cook, and State of Illinois, 
have invented a new and useful Improvement 
in Regulating Admission of Current to 
Motors, of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings, which form a 
part of this specification. 
Broadly speaking, my invention has for its 

object to regulate the resistance in circuit 
and strength of current according to the speed 
with which the motor gets under way, and at 
all times to regulate said resistance and cur 
rent strength according to the speed of the 
ImOtO). a 

I will first describe the embodiment of my 
invention illustrated in the accompanying 
drawings, and then point out the invention 
in the claims. 

In the drawings, Figure 1 is a side elevation 
of lmotor - casing, Switch mechanism, ele 
Vator mechanism, and switch-controlling de 
vice. Fig. 2 is a similar side elevation of 
modified form. Fig. 3 is a section online acac, 
Fig. 2. Fig. 4 is a front view of rheostat-box 
and modified form of governor. Fig. 5 is a 
similar view to Fig. 1 with modified governor 
as in Fig. 4. 
Speaking first of the construction shown, 

Fig. 1, A is the motor CI having the shaft, and 
the brake-wheel Cl'. B. is the worm-casing, 
having the Worm on the shaft (t, which drives 
the drum B'. On the shaft of the drum B is the 
bevel-gear B, which meshes with the bevel 
gear B' on a supplemental shaft B. On this 
shaft is a centrifugal governor consisting of 
the frame D, supported upon the shaft B so 
as to have a lateral movement. Pivoted to 
this frame at C C are the two ball-arms D', 
the short portion of which rests in a grooved 
collar d, fixed to the shaft B. 
The frame D, by means of the link C", is 

connected with the resistance-arm F, which 
has the brush f, which controls the resistance 
f" of the armature-circuit. 
G is the Snap-switch. 
G' is the operating-bar, connected by means 
The snap-switch is operated in the following 

Inhanner: 1 2 are the wire connections with 
the main source of current-supply. Taking, 
first, wire 2, it passes to the active portion of 
the Snap-Switch G, which is in electrical con 
nection with the blades g g'. These blades 
in the movement of the Switch G in either 
direction are adapted, dependent upon which 
direction from the center the operating-bar 
G' is moved, to make connection with the 
contacts g and g or g and g'. The contacts 
g and g are directly connected with one side 
of the field. Contact g is connected with one 
side of the armature. Contact.g"is connected 
With the resistance-arm F, and the resistance 
f' is connected with the other side of the arma 
ture. Contacts g g are connected with the 
Other side of the field. The current from Wire 
1 passes to the switch G, in electrical connec 
tion with the blades g and g, and bladeg is 
adapted to coact with either contact g or con 
tact g', dependent upon the direction in which 
it is turned, contacts g' and g being cross 
connected, and contacts g and g being cross 
connected. The blade gis adapted to coact 
with contact g' or contact g, dependent upon 
which way the switch is turned. Therefore 
it may be seen that the change of the switch 
from one direction to the other reverses the 
current in the armature, and thus reverses 
the motor, and that the current passes to the 
almature through the resistances. The move 
ment of the balls of the governor moves the 
arm F Over the resistances, cutting out the re 
sistances in the armature-circuit. The speed 
With which the motor revolves determines the 
amount which the governor-balls move out 
Ward, and the amount which these balls move 
outward controls the movement of the arm 
Over the resistances. 
The difference between Fig. 1 and Fig. 2 

consists in the following: There is, in addi 
tion to the resistance f in the armature-cir 
cuit, resistance H in the field-circuit, the po 
sition of the resistances being reversed, as is 
Well known, and the connection to the field 
is made through these resistances instead of 
directly, as in Fig. 1. 
The resistance-arm F is curved to pass the 

brush of the resistance-arm H', which controls 
the field-resistances, and this curved portion 
limits the movement of the resistance-arm H', 
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the brush at the end of said arm resting 
against the culved portion of the resistance 
arm F. 
The arm II" is connected with the operating 

bar G' in the following manner: II* is a rod 
connected to the arm H' and having the weight 
II. This alm has a strap I, having a sloth." 
surrounding the operating-bar G', and is pro 
vided at its upper end with the roller li. This 
roller rests on the surface of the eccentric 
can h", fixed upon the operating-bar. When 
the operating-bar is moved from the center 
to Operate the snap-switch to admit current, 
this cam his turned, and the weight operat 
ing upon the rod II' moves it downwald, caus 
the arm II' to move over the field-resistance 
II. This movement can only take place as 
fast as the arm F moves away from it. The 
operator has within his control, by moving 
the operating-bal' toward the center, to move 
the alm II" so as to cut out resistances in the 
field, and thus control the speed of the motor. 

In Fig. 4 I have shown a modified form of 
construction of the governor. In this case 
IX is the shaft of the governor. 

IX is the collar of the governor, fixed to the 
bevel-gear J, allowing the shaft Ix' to slide 
within it. Secured by links lk to the shaft 
and collar K are governor-balls lic'. When 
the balls of the governor fly out, said shaft is 
moved downward. Upon this shaft is the 
collar IX, moving up and down with the shaft. 
Q is a projection from this collar IX, loosely 
surrounding the rod L, having the weight L'. 
On this rod is the pin l, resting on the pro 
jection Q. On the Outside of the shaft IV" is 
a sleeve M, secured to the hub of the wheel 
J and CN tending downward and surrounded 
by the spring in, which spring rests at its 
lower end against the nut or projection in'. 
The sleeve M, being fastened to the hub of the 
wheel J, causes the spring at its lower end to 
be held from moving upward or downward. 
The shaft Ix" moves inside of this sleeve M, 
so the sleeve revolves with it. The block cal 
rying the collar K rests on spring in. N is a 
pin secured to the shaft, IN', which pin passes 
through a slot. N' in the sleeve MI, so that the 
revolution of the sleeve by the bevel-gear J 
revolves the shaft; but the shaft can move 
up and down independent of the nut against 
the spring 17. By this arrangement the spring 
can be placed to oppose the movement of the 
centrifugal governor, thereby giving means 
of regulation. The nuts n' are on the tube 
and permit of the adjustment of the tension 
of the Springs n. In this case I use a single 
rheostat-arm O, controlling the brushes O' 
and O', respectively, of the field and arma 
ture resistances. When the balls of the gov 
el'nor fly out, the collar IS’ moves downward, 
allowing the rod L to drop by means of weight 
L', moving the arm O over the resistances, and 
When the balls amove inward the alm O moves 
in the other direction. 

In Fig. 5 I have shown this form of gov 

ernor attachment as applied to the coln stillic 
tion shown in Fig. 2. 
Speaking generally of the operation, there 

is driven by the motor-shaft, a centrifugal 
governor which receives its motion from the 
notor-shaft and is connected to the rheostat 
arm, so that when the balls of the governor 
are at the point of rest the rheostat-arm is at 
the first contact of the resistances in the al 
mature-circuit, and if the field-resistances bc 
also used there will be no resistance on the 
field. When the operating-switch is closed 
to operate the elevator, then the governor ob 
tains motion due to the motion of the motol'. 
As it attains this motion the balls move Olt 
ward, due to centrifugal force, which is di 
rectly proportioned to the speed of the motol'. 
As these balls move outwardly they carry the 
rheostat-arm over the contacts with the speed 
due to the rapidity with which the motor at 
tains its speed or gets under way, and When 
ever the balls of the governor remain at l'est 
in any position the rheostat-arm stays at that 
position. As soon as there is a further a C 
celeration of the speed of the motol the balls 
move outward correspondingly, and continue 
to carry the rheostat-arm over the contacts. 
Thus the position which the rheostat-arm 
takes with reference to the contacts is co 
trolled by the governor', which, in turn, is 
controlled directly by the speed of the moto'. 
This being the case, the rheostat-arm will be 
carried over the contacts at exactly the speed 
with which the motol' gets under Way, and is 
operated according to the load which the mo 
tor is to lift. If in closing the Snap-switch 
there is no current on the line, then no mo 
tion is given to the armature. If no motion 
is given to the armature, then the governor 
has no motion; in consequence, the rheostat 
arm does not pass over the contacts. If 
while the machine is in motion the Cullent 
should be cut off and the motor stopped, then 
the governor comes to rest and brings the 
rheostat-arm back to its first position. If 
the motor continue to 'un with the current 
cut off, then, of course, the rheostat-arm would 
remain in a certain position on the colntacts, 
due to the speed of the governor. This will 
Work no harm, as, with such a speed of the 
motor, the proper counter electro-motive 
force would immediately be produced if the 
circuit be closed to take cale of the current 
admitted, and, in fact, this condition of hold 
ing the resistance-arm in this position under 
these conditions is advantageous. If the no 
to should be stalled so that it cannot lift its 
load, then the rheostat-arm could not pass 
over the contacts, as the governor would have 
no speed. If a motor should become stalled 
while in motion, then, due to the slacking in 
speed, the rheostat-arm would be brouglht 
back toward its central position to cut in the 
circuit the resistance proper for this reduction 
of speed. If the motor gets under way slowly, 
the governor will accelerate slowly, and, in 
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consequence, Will carry the rheostat-arm over 
the contacts slowly. If the motor gets under 
way rapidly, then the governor would accel 
erate rapidly and carry the rheostat-arm 
rapidly over the contacts. If the motor is 
only able to attain half speed, then the gov 
ernor Would not obtain a greater speed, and, 
in consequence, would only carry the rheo 
stat-arm to a point on the contacts which is 
proper for this speed. 

It will be also seen that, in addition, this 
device will also act as a Weighing device, for 
if the machine is overloaded and cannot ob 
tain speed the governor Will prevent resist 
ances being cut out of the circuit. 
Having now fully described my invention, 

what I claim, and desire to protect by Let 
ters Patent, is 

1. In combination with an electric motor, 
a source of current supply, connection be 
tween the source of current supply and the 
field and armature of motor, a device adapted 
in its movement in one direction to increase 
the amount of current in the armature, a cen 
trifugal governor driven by said motor and 
connection between said device and the gov 
ernor, the connection being such that the po 
sition of the governor limits the movement of 
said device in one direction, and means inde 
pendent of said governor to move said device 
in the other direction. 

2. In combination. With an electric motor, 
a source of current supply, connection be 
tween the source of current supply and the 
field and armature of motor, a device adapted 
in its movement in one direction to increase 
the amount of current in the armature, a cen 
trifugal governor driven by said motor, and 
connection between said device and the gov 
ernor, the connection being such that the po 
sition of the governor limits the movement 
in one direction, and means independent of 
the governor for moving said device in both 
directions. 

3. The combination with an electric motor, 
of a source of current supply, connection be 
tween the current supply and the armature 
and field of motor, a device for controlling 
the amount of current admitted to the arma 
ture, a device for controlling the amount of 
current in the field, a centrifugal governor 
driven by the motor, a connection between 
said governor and the armature-current-con 
trolling device, the field device moving in one 
direction in the movement of the armature 
controlling device, and its movement in the 
other direction being limited by the move 
ment of the airmature-controlling device, and 
means to move said field-controlling device in 
One direction, independent of the movement 
of the armature-controlling device, a centrif 
ugal governor controlling the movement of 
the armature-current-controlling device. 

4. In combination, an electric motor, a 
source of current supply, electrical connec 
tion between the fields and current supply, 
a device adapted in its movement in one di 

rection to decrease the amount of current in 
the field, and in the other direction to increase 
the current in the field, a centrifugal gov 
ernor driven by the motor, said governor lim 
iting the movement of said device in one di 
rection, and means independent of the gov 
ernor to move said arm in either direction. 

5. In combination, an electric motor, a 
source of current supply, electrical connec 
tion between the fields and current source, 
a device adapted in its movement in one di 
rection to decrease the amount of current in 
the field, and in the other direction to increase 
the current in the field, a centrifugal gov 
ernor driven by the motor controlling the 
amount of current admitted to the armature 
of the motor, an operating-bar and interme 
diate connection between said device and said 
bar, mechanism independent of the operat 
ing-bar to move said field device in the direc 
tion to decrease the current in the field, the 
movement of said device in that direction be 
ing controlled by the centrifugal governor. 

6. In combination, an electric motor, a 
source of current supply, electric connection 
between the field and current source, a de 
vice adapted in its movement in one direc 
tion to decrease the amount of current in the 
field, and in the other direction to increase 
the current in the field, a centrifugal gov 
ernor driven by the motor controlling the 
amount of current admitted to the armature 
of the motor, said centrifugal governor lim 
iting the movement of the field device in one 
direction, an operating-bar, connection be 
tween said field device and said bar, and 
means independent of said operating-bar to 
move said device in both directions. 

7. In combination, an electric motor, a 
source of current supply, electrical connec 
tion between the fields and current source, a 
device adapted in its movement in one direc 
tion to decrease the amount of current in the 
field, and in the other direction to increase 
the current in the field, a centrifugal gov 
ernor driven by the motor controlling the 
amount of current admitted to the armature 
of the motor, an operating-bar and interme 
diate connection between said device and 
said bar, mechanism independent of the cen 
trifugal governor to move said field device in 
either direction, said centrifugal governor 
controlling the extent of movement in one 
direction. 

8. In combination, an electric motor, a 
source of current supply, electrical connec 
tion between the field and armature of the 
motor and source of current supply, resist 
ances in the field and armature circuits, a de 
vice controlling said resistances, and adapted 
in its movement in One direction to cut out 
said resistances in the armature-circuit, and 
cut in said resistances in the field-circuit, and 
vice versa in the other direction, a centrifu 
gal governor driven by said motor, and con 
nection between said governor and the re 
sistance-controlling device, the connection 
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being such that the position of the governor 
(Ontrols the position of the resistance device. 

9. In combination with an electric motor, 
a source of current supply, and electrical coln 
nection between said motol and source of 
Culrrent Supply, a device for controlling the 
admission of current to the motor, a governor 
driven by the motor, the shaft of the governor 
being noved by the action of said governor, 
a sleeve surrounding and revolving with said 
shaft, a spring sull'rounding said sleeve, a 
collar fixedly connected with the shaft hav 
ing a Vertical movement on the sleeve, a 
Weighted 'Od, a projection upon said rod, there 
being a projection from said collal upon which 
said projection on the rod rests, and connec 
tion between said weighted rod and the cur 
rent-controlling device. 

10. Ill combination with a source of cul'- 
rent Supply, an electric motor, circuit con 
nections to said moto', a switch for control 
ling the admission of current to the limotor 
and operating mechanism for controlling said 
switch, of a device adapted in its movement 
to vary the current strength in the circuit to 
the motor, a centrifugal governor driven by 
said motor and connection between said gov 
ei'nor and the current-varying device, the coln 
nection being such that the governor controls 
the movement of the current-varying device 
in One direction, and connection between the 
Operating mechanism and current - varying 
device whereby the movement of the operat 
ing mechanism toward the center moves the 
current-varying device. 

ll. In combination with a source of cur 
rent Supply, an electric motor, circuit con 
nections to said motor, a switch for control 
ling the admission of current to the motor 
and operating mechanism for controlling said 
switch, of a device adapted in its movement 
to vary the current strength in the circuit to 
the motor, a centrifugal governor driven by 
Said motor and connection between said gov 
ernor and the current-varying device, the 
connection being such that the governor con 
trols the movement of the current-varying 
(levice in one direction, and connection be 
tween the operating mechanism and current 
varying device, whereby the movement of the 
Operating mechanism toward the center moves 
the current-varying device, and the extent of 
movement of the operating mechanism from 
the center limits the movement of the cul 
rent-varying device in the opposite direction. 

12. In combination with a soul'ce of cur 
rent Supply, a motor, circuit connections to 
the field and almature of said motor, resist 
ances in both circuits, a device adapted in its 
movement in One direction to increase the 
current in the armature-circuit and decrease 
the current in the field-circuit, a centrifugal 
governor driven by said motor, and connec 
tion between said governor and the current 
varying device, and mechanism adapted to 
act independent of Said governor and move 

367,714. 

said device () in ('ease the ('til 1''et in the 
field. 

J3. I) (OD) bilation with a sot lice of cull 
1'ent supply, all electric motol, circuit connec 
tions to said notor, a switch for controlling 
the admission of current to the not ol' and 
operating mechanism for controlling said 
switch, of a device adapted in its movement. 
to vary the current strength in the circuit to 
the motor, a centrifugal governor driven by 
said motor, and connection between said de 
vice and the centrifugal govel'no' and mech 
anism connected with the operating mech 
anism adapted in the movement of the ope1'- 
ating mechanism toward its central position 
to move said current-varying device. 

14. In combination with a source of cul'- 
rent supply, an electric motor, circuit con 
nections to said moto1', a switch for control 
ling the admission of current to the notor, 
and operating mechanism ?ol' controlling said 
switch, of a device adapted in its movement 
to vary the current strength in the circuit to 
the notor, actuating mechanism adapted to 
move said device in One direction, a centrif 
ugal governor driven by said motor, and 
connection between said governor and said 
actuating device, and mechanism connected 
With the operating mechanism, adapted by 
the movement of the operating mechanism to 
move said actuating device and said current 
rarying device in the other direction. 
15. In combination with an electric moto’, 

a source of current supply, connection be 
tween the source of current supply and the 
field and armature of motor, a device adapted 
in its movement in one direction to increase 
the almount of current in the al'mature and 
decrease the current in the field, a centriful 
gal governor driven by said motor and con 
nection between said device and the governor, 
the connection being such that the position 
of the governor limits the movement of said 
device in one direction, and means independ 
ent of said governor to move said device in 
the other direction. 

16. In combination with an electric motor', 
a source of current Supply, connection be 
tween the source of current supply and the 
field and armature of motor, a device adapted 
in its movement in One direction to inclease 
the amount of current in the armature and 
decrease the current in the field, a centrifu 
gal governor driven by said motor, and con 
nection between said device and the gov 
ernor, the connection being such that the po 
sition of the governor limits the movement in 
one direction, and means independent of the 
governor for moving said device in both di 
rections. - 

In testimony of which invention I have 
hereunto set my hand. 

FRANK E. ERDMAN. 
Witnesses: 

G. E. WEISSENBURGER, 
J. B. IUDELSON. 
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