
Jan. 5, 1943. D. B. CLARK 2,307,620 
CONTROL SYSTEM FOR INDUSTRIAL WIBRATING MACHINERY 

Filed Sept. 18, 1940 

Fig. 1 

INVENTOR. 
Dudley B.C.L.ARK 

"67-64.4%, ATTORNEYS 

  



Patenied Jail. 5, 1943 2,307,620 

UNITED STATES PATENT OFFICE 
2,307,620 

CONTROL, SYSTEM FOR INDUSTRA, 
WBRATING MACHINERY 

Biley S. Clark, Palm Springs, Calif., assignor of 
one-half to Ference Klinge, Cleveland, Ohio 

Application September 3, 1949, Serial No. 357,335 
(C. 250-27) 2 Clains. 

This invention relates to a control system for 
industrial vibrating machinery. 

In an effort to Secure a power Supply of low 
frequency, from commercial lines, for the pur 
pOSe Of Operating heavy vibrating screens, con 
Veyors, barrel packers, electric hammers, etc., 
control Systems have heretofore been devised 
Which reduce the number of electrical impulses 
taken from an alternating current source of 
public utility frequencies. 
These Systems fail to take into consideration 

the fact that they must be maintained under 
Other than laboratory conditions, and by persons 
Who are not accustomed to the adjustment of 
electron tubes, which form the principal parts 
of these control Systems. 

it is a primary object of the present invention, 
accordingly, to provide a control system which is 
of a simple, rugged, easily operable design, and 
from Which parts of complicated and delicate 
Construction are eliminated. 
A further object of the invention is to pro 

vide a control System which is of inexpensive 
Construction, and consists of a minimum number 
of partS. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
means hereinafter fully pointed out in the claims; 
the annexed drawing and the following descrip 
tion. Setting forth in detail certain means for 
Carrying Out the invention, such disclosed means 
illustrating, however, but one of various ways in 
Which the principle of the invention may be used. 

In Said annexed drawing: 
Fig. 1 is a Schematic diagram of an electrical 

Circuit embodying the novel features of the in 
Vention; and 

Fig. 2 is an Oscillogram of the voltage waves 
Supplied to the load in the circuit illustrated in 
Fig. i. 

Referring more particularly to the drawing, 
the circuit includes a source of alternating cur 
rent, represented by the power lines , 2, the 
main lines 3 and 4 of the control system, and a 
Switch 5, which interconnects the lines and 2 
With the lines 3 and 4 respectively. The line 
3 is provided with a thermally-controlled switch 
6, and also includes the load I, which may be 
the magnet of a vibrating screen, or other load. 
The circuit further includes a power tube 

containing a cathode 8, a grid 9 and an anode 
, the anode being connected directly to the line 

3 through the load L. The cathode 8 is heated 
by the Secondary coil of a transformer , which 
derives its energy from the lines 3 and 4. The 
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line 4 is connected to the center tap of the Sec 
ondary coil of the transformer . 
A condenser f2 is inserted in the line 4, and 

an adjustable rheostat 3 is placed in parallel 
With the condenser. 
The grid 9 is connected to the line 4, as by 

means of a connection 4, a bias 5 being in 
serted in the grid circuit, as well as a resistance 
S. 
iHaving thus described the general make-up of 

the electrical circuits, the action which occurs 
therein. Will now be described. 
When the switch 5 is closed, the cathode 8 of 

the tube i becomes heated. This is followed, 
in about 60 Seconds, by the automatic closing 
of the SWitch 6, which startS the machine or 
load, represented by the reference character L, 
and which is usually of an inductive character, 
Vibrating. 
After the SWitch S closes, the first positive 

impulse to pass the tube, charges the condenser 
i2 with the polarity shown, and puts the first 
impulse designated by reference character , into 
the load L. Due to the rectifier action in the 
power tube , impulse it2 (Fig. 2) from the line 
supply, is omitted. At the end of impulse F1, the 
condenser 2 starts to discharge through the 
rheostat 3, which is set to maintain this dis 
scharge as long as desired. If it is Set, for ex 
ample, to completely discharge somewhere dur 
ing impulse i4 (Fig. 2), it Would onit impulses 
Nos. 3 and 4, and permit impulse F5 to be im 
pressed upon the load, as was impulse it. 
At any time that the condenser 2 is discharg 

ing through the rheostat 3, a negative bias on the 
grid 9 is increased, making it non-conducting. 
The charge on the condenser 2 cannot leak off 
through the tube, because the positively charged 
side of the condenser is connected to the Cathode 
3 of the tube, which cathode only passes current 
when negatively charged with reference to the 
anode . Neither can Such charge leak off 
through its grid circuit, as the grid 9 is always 
negative to SOne degree, during most of the con 
denser discharge. During the first impulse, which 
has already been referred to, there is no negative 
difference of potential between the grid and 
Cathode, and the tube Will always conduct on 
the first inpulse, with usual commercial voltage 
On the plate or anode, as can be seen from Fig. 1. 
Even if a bias is used, this first impulse Will con 
duct and Start the operation, with either a nega 
tive or positive grid type of tube. On impulse 
#4, the tube T is again rectifying, and when im 
pulse F5 appears, the charge on the condenser 




