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UNITED STATES PATENT OFFICE. 
GEORGE. B. DUSINBERRE, OF CLEVELAND, OHIO. 

ELECTRIC CONTROLER, 

1,038,320, 
Application filed January 4, 1910. 

To all whom it may concern: - 
Be it known that I, GEORGE. B. DUSIN 

ERRE, a citizen of the United States, resid 
ing at Cleveland, in the State of Ohio, have 
invented certain new and useful Improve 
ments in Electric Controllers, of which the following is a specification. 

0 

My invention relates generally to the con 
rol of electrical currents, and especially to 
the type of controller employing piles of 
resistance elements with variable contacts, 
of which the total resistance is varied by 
changing, the pressure thereon. - 

15 
The primary objects of my invention are, 

to equalize the dissipation of energy by a 
number of such resistance piles; to make 
the variation of resistance correspond with 

20 

variation in movement of the pressure de 
vice; to attain a stable balance between 
several resistance piles in parallel; to pro 
vide limiting devices to prevent excessive 
application of current to the controller; and 
to operate such resistance devices directly, 

25 
by fluid pressure, without loss of motion 
and with great certainty. 
I have illustrated the invention in one 

form in the accompanying drawing where 
in 
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Figure 1 is a diagram and partial section 
showing several sets of resistance piles in 
parallel and the individual elements of the 
sets in series, one form of a current limiting 
device, and a master controlling switch. 
Fig. 2 is a similar diagram representing a 
modification. Fig. 3 is a diagram illustrat 
ing resistance and pressure characteristic 
curves, to be hereinafter explained. - 

In devices for governing the current used 
for operating a motor for example, it has 
been proposed to use, instead of a number 
of fixed resistances which are cut in and 
out, step by step, a variable resistance de 
vice composed of a pile of carbon disks in 
which the resistance is gradually changed 
by varying the pressure upon the pile, 
thereby varying the contact between sepa 
rate disks of the pile. It will be under 
stood that such resistance elements have a 
limited capacity and it is sometimes, neces 
sary to subdivide the elements and to mul 
tiply the number of piles in order to put 
space. In such case, in order that each of 
them in commercially applicable form and 
the subdivisions may dissipate approxi 
mately the same amount of energy with 
equal current, the pressure upon various 
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similar piles must be at all times equal, I 
provide means for directly and exactly 
equalizing pressures by use of fluid pres 
Sure; in connection with which I employ a 
gas or air chainber which I have found to 
vary in volume with variation of pressure, 
at approxima cely the same ratio that the 
carbon piles vary in resistance with varia 
tion of pressure thereon. - 

Referring first to Fig. 3, it will be ob 
served that if the line () A be taken to 
represent resistance changes, and the line 
O B. volume changes, then the curve O X 
will represent the resistance variation due 
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to change of volume in a gas, approxi 
mately a straight line. Also if the line OC 
represents volume changes and the line O D 
represents the pressure changes correspond 
ing, the curve C T will represent, actual 
variation in volume resulting from varia 
tion in pressure. Again, on coördinates 
O A and ADI have found by experiment 
that curve A D represents change of resist 
ance with pressure, in a column of carbon 
disks. That is to say, the curve of varia 
tion of resistance in the carbon pile cor 
responds approximately to the curve of va 
riation of volume of air with change of 
pressure; from which it will appear that 
by using a gaseous medium to apply pres 
sure to the carbon pile, or using other fluid 
pressure connected with a gas chamber, it 
will be possible by equal displacements of 
a pressure controlling diaphragm on the 
fluid to produce approximately equal 
changes of resistance in the carbon pile. 
Considering the left half of Fig. 1, it will 

be noted that I have shown a controller com 
prising three parallel sets of variable resist 
ance piles or columns 4, the individual piles 
being connected in series in each set. Con 
sidering first, the matter of varying resist 
ances of these in such a way as to dissipate 
the same amount of energy by each one of 
several sets of piles 4, it will be observed 
that I employ a pressure chamber 5 com 
prising an expansible bellows, supporting a 
pressure bar 6 and its interior space being 
connected by a pipe 7 and branches 8 and 9 
leading to compensating devices and con 
ducting fluid pressure to the columns 4. 
Thus, the pipe 8 is connected to a double 
bellows, 10, 11, having two expansible cham 
bers separated by a diaphragm 12 and the 
lower chamber 11 communicates through 
pipe 13 with all the expansion chambers 14, 
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in the corresponding set of piles and gov- down the current that passes through Sole erning the pressure on the piles 4, which it 
will be understood are pressed upward 
against a fixed abutment 15. The piles 4 are 

5 connected in series as shown, and on one side 
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lead to the main line 16 going to the motor 
M, and on the other side lead to the motor 
by line 17. This lead, however, passes 
through a solenoid 18, so that by reason of 
the movable core 19 thereof, and the arm 20 
connected to diaphragm 12 of the compen 
sating chamber, the pressure on the bellows 
14 is directly effected by the current passing 
through the piles. This is for the purpose 
of balancing the resistance among the sev 
eral sets of resistance piles, as follows: That 
is, I show two other sets of resistance piles 
4 and 4'', which are exact duplicates of the 
set 4 just described, and it will be observed 
that the wiring for these eonnects them in 
parallel in the motor circuit 16, 17. The 
pressure on all the compensating chambers 
10, 10, 10', is the same and therefore ordi 
narily the pressure on all twelve of the 
columns 4 would be the same. If however, 
for any reason, the resistance of the four 
columns 4 to the left of Fig. 1, should be 
less than normal under given pressure, the 
current through the coil i8 will increase, 
whereupon the upward lift of the lever 20 
on the diaphragm 12 of the compensating 
chamber 10, 11, will reduce the pressure on 
the piles 4 of this group and therefore raise 

" the resistance to its proper value. This also 
ingreases the pressure on the system 10, 10, 
10', and so on the piles of the other sets, 
thus tending to maintain, an electrical bal ance between the sets. So with each of the 
groups; and it will thus be seen that the de vice automatically causes the several groups 
of resistance piles to dissipate the same 
amount of energy. In some cases may em 
ploy a compensator for each individual pile 
in a group, constructed in practically the 
same way as described. 

In order that excessive current may not 
be thrown upon the motor, I use a current 
limiting device shown in one form at the 
left bottom of Fig. 1. The current from a 
master controller or switch passes directly 
by wire 21 through a pile of carbon blocks 
22 and through a solenoid coil 23, and by 
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lead 24, direct to the master switch 31 here 
after to be described. By this means the 
master controller electrically operates the 
pressure arm 6 to govern the fluid pressure 
in the chamber 5. The main current from 
the resistance piles however, passes through 
a solenoid 25 whose core 26 operates to re 
lease pressure on a spring 27 normally ex 
erting pressure on the pile 22 and thus re 
ducing its resistance. From this it will 
appear that if an excessive current be 
thrown on, it will have the immediate effect 
of introducing a resistance at 22, cutting 

noid 23 operating the pressure resistance 
piles, and this reducing pressure on the 
piles 4 preventing excessive flows of the 
main current. This main current. also 
passes through solenoid 28 whose movable 
core 29 is connected to the pressure arm 6, 
and in order to counterbalance the pressure 
on the several compensator chambers 10 in 
troduced by the operation of solenoids 18, 
18, 18', this solenoid 28 carrying the total 
current thus renders controlling solenoid 23 
independent of the current in the main 
motor circuit. 

It will be understood that I may have in 
the fluid pressure system at any convenient 
place a quantity of air for the purposes first 
above described; I have here shown it in the 
form of an ordinary pump bell 30 to the 
left of Fig. 1. 
On the right of Fig. 1, show the master 

eontroller and switch, which I ordinarily 
use for convenience in operating the motor 
controller at a distance. The handle 31 is 
pivoted at 32 and by means of a cam and 
movable-platform 33 it introduces pressure 
on a column of carbon blocks 34 when 
thrown to either side, for reversing. . From 
the mains 35 and 36, the current may pass to 
contact 37, through the handle to contact 38, 
to solenoids .39 and 40, through the resist 
tance pile 34 and thence to the main resist 
ance controller by lead 24. Solenoids 39 
and 40 close the switches 41 and 42 respec 
tively direct to the motor M. Similarly 
when the handle is thrown to the right, the 
motor is reversed by similar action of sole 
noids 43, and 44, and switches 45 and 46. 
it will be clear that the distance the handle 
31 is thrown over will, by varying pressure 
on column 34, change the current in leads 
21, 23, thus varying the pressure in chamber -- 
5 and the compensating chambers i0 of the 
principal resistance piles. It is obvious 
that other means may be employed for con 
trolling this auxiliary current passing 
through the limiting resistance 22 and oper 
ating solenoid 23, such as a resistance of the 
usual wire construction. And of course the 
main switches may be manually operated. 

In Fig. 2, I have shown a modification for 
operating directly, by the handle 47, the 
fluid pressure in bellows 48, and pipes 53 
altering the resistance in chambers 49 of the 
resistance piles 50, which are connected in 
circuit as desired and have a compensating 
device in the bellows 51 and a solenoid 52 
carrying the total current for the purposes 
heretofore described. also show a lever 
54 with two cams which may alternately be 
used in place of lever 47 and diaphragm 48. 
This operates to induce pressure oil, the 
chamber 55 inducing pressure in the cham 
bers 49 and thence on the piles 50; the valve 
58 being closed in such operation, in this 
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operation of the compensators. 
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prising a resistance variable bypressure and 

e 

form, it will be understood that the spring 
57 corresponds in function to spring 27 in 
Fig. 1 and the solenoid 52 to solenoid 25 
therein. ... . . . 
Having thus described my invention and 

illustrated its use, I claim the following: , ; 
1. An electric controller comprising sets 

of resistance elements whose resistances are: 
variable by pressure, and a fluid equalizer 
to impress pressure thereon, including a 
compensating device to cause the several col 
umns to dissipate the same amount of en 
ergy. . . . . . . 

2. An electric controller comprising sev 
eral resistance elements in which the resist 
ance is variable by-pressure, means for in 
ducing fluid pressure on all said. devices, consisting of a series of resistance elements 
and compensators operated by the current to variable by pressure thereon, electric means maintain the resistances equal, substantially to control such pressures, a compensating 
as described. . . . . . . . . device to balance, the pressures on the sev 

3. An electric controller comprising sev-eral resistance elements inversely as the cur 
eral resistance elenients in which the resist rent therethrough, a master switch and a 
ance is variable by pressure, means for in current limiting device acting automatically 
ducing fluid pressure on all said devices, to prevent throwing excessive current on the 
and compensators operated by the current said, resistances. - 
to maintain the resistances equal, and means 
to equalize changes of fluid pressure due to series of sets of resistance elements variable 

by pressure thereon, the combination of 
4. The combination with a variable pres- fluid means electrically operated to induce 

sure resistance device, of means for inducing pressure on said resistance elements and an 
fluid pressure thereon including a volume of 
gas, acting as part of the operating fluid 
body. 

5. The combination with a resistance con 
troller, of a current limiting device com 

operated by the main current. 
7. The combination with several resist 

ance piles whose resistances are varied by 
pressure, of a master diaphragm and a fluid 
chamber and connections adapted to impress 

p 8. The combination with a circuit includ 
ing a resistance variable by pressure, of a 
current limiting device comprising a sole 
noid adapted to change the pressure on said 
E. inversely with changes of current strength. . . . . . . . . 

9. The combination of a current controller 

amounts of energy to be absorbed by each of 
said sets of resistance elements. 

Ih testimony whereof I have hereunto 
signed my name in the presence of the two 
subscribed witnesses. 

compensating means for varying the pres 
sure thereon, operated by the total current... . . . . . . GEORGE B. DUSINBERRE. 

6. The combination of a master controller, Witnesses: 
a resistance variable by pressure and means - JAS. W. BREMEk, 
operated by the master controller to vary - C.J. QUEEN. 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D. C.” 
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Rressure on said resistance, and an auxiliary 
circuit containing a current limiting device 

equal pressures on all of said resistance 
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10. In a current controller comprising a 
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automatic compensator to cause equal 

75 

  

  


