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To all whon, it Tally conce71. these two corresponding points will in general 
Be it known that I, ARTHUR J. HoLT, of be found equally distant from the point C or Grand Rapids, in the county of Rent and 

State of Michigan, have invented certain new 
5 and useful Improvements in Dynamo-Elec 

tric Machines; and I do hereby declare the be connected at points bly, as shown by the following to be a full, clear, and exact descrip 
tion of the invention, such as will enable oth 
er's skilled in the art to which it pertains to 

Io make and use the same. s 
My improvements relate to dynamo-electric 

machines in which the field is energized, in 
whole ol' in part, by a “ derivation or “shunt” 
from the main circuit. Such machines com 

I5 prise the two classes, “shunt - wound and 
“compound,” or “shunt and series wound; 
and my invention, which applies to both 
classes, consists, essentially, in so connecting 
the field-magnet circuit to the armature and 

2O external circuits as to dispense with the large 
amount of fine Wire usually placed on the 
field-magnets of such machines, and at the 
same time to allow of a perfect regulation of 
such machines without the aid of useless re 

25 sistances. 
necting the field-circuit to the amature-cir 
cuit that the difference of potential at the re 
spective ends of the field-circuit (an)e varied 
at Will from a maximum ecual to the total 

3O electro - motive force furnished by the ma 

Ct'. If two such points, as att, b', be bridged by 
a conductor, C, it is obvious that no current 
Will flow; but if, on the contrary, the bridge 55 

dotted lines, or connected in any Way to tWO 
points of different potential, it is evident that 
a current must flow from the point of higher 
to the point of lower potential through the 6o 
bridge; and it is also evident that the in 
tensity of this current will gradually increase 
as the points ll approach the points ( (t'. 
If, now, the bridge-wire C be made to include 
the field-coils F. We will have a construction 65 
of machine which, from its analogy to the 
Wheatstone bridge, may be appropriately 
termed “bridge-wound, and which, while re 
taining all the advantages of a shunt-Wound 
machine possesses none of its disadvantages. to 
My invention is most easily applied to an 

armature of the Gramme or Siemens type, 
and, as shown in Fig. 2, 

These objects I attain by so con 

Chine down to Zero, preferally keeping it at 
a point considerably below the maximum. 
The application of my invention will be 

best undel'stood by reference t , the accompa 
35 nying drawings, in which 

Figure 1 is a diagram illustrating the prin 
ciple of my invention. - 
With my invention applied, the circuit-connec 
tions being shown diagrammatically. Figs. 

4O 3, 4, and 5 show modified applications. Fig. 
6 shows the application of the invention to a 
machine of the compound type. 

Referring to Fig. 1. A represents a Gramme 
ring, and C. C.’ its points of maximum and nini 

45 mum potential where the current enters and 
leaves the ring by the main commutator 
brushes. Now,as the rise of potential in the two 
halves of the ring collespond, there is for 
every point on One side a corresponding point 

g. 2, prefer to derive the 
field-current from the almature by a supple 
mentary pair of commutator-brushes, D D, 75 
the main commutato-brushes E E supplying 
only the external circuit, G. B represents 
the ordinary Gramme commutato)'. 

It will be seen that by rocking, either by 
hand or automatically, the supplementary 8o 
brushes D T) it is possible to obtain any dif 
ference of potential between the ends of the 
field-coils within the working-limits of the 
machine, and thus provide a perfect regula 
tion of the machine, whether it be used as a 85 
motor or a generato)', thus doing away en 

Fig.2 shows a dynamo tirely with the use of resistances for regulat 
ing the field-circuit. Under certain circum 
stances the machine will be self-regulating 
after once obtaining the proper position of 9o 
the supplementary brushes for the particulal' 
installation in which the machine is used. 
Moreover, it will be seen that as the differ 
ence of potential at the extremities of the 
field-coils can by my method be made nor- 95 
mally much lower than that of the main 
brushes, there will be no need of using field 
coils of high resistance in O'de' to cut down 
the current in the field-circuit, fol' by suita 

5o on the other side of the same potential, and ibly proportioning the relations of the resist- Too 
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ance, number of convolutions, and strength of 
current, coarse wire may be used. 

I have found serious objections to the use 
of high-resistance field-coils. In the first place 

5 the cost is very great; secondly, it being nec 
essary to use just as thick insulation on the 
fine Wire as on the coarse, the amount of 
Space taken up by the insulation is very much 
greater in the fine-wire coil, correspondingly 

Io lessening its magnetic effect with a given cur 
rent; thirdly, in an ordinary shunt-wound or 
compound-Wound machine the “extra cur 
rent,” which occurs if the circuit is broken, is 
of such high electro-motive force as to cause 

I5 a discharge of current between some points 
of weaker insulation with more or less danger 
to the machine. This danger renders neces 
Sary the use of even thicker insulation than 
would otherwise be required. 

2O Although I prefer the bridge method of de 
riving the field-current, as shown in Fig. 2, it 
evidently lies within the scope of my invention 
to place both of the supplementary brushes 
on one side of the commutator, as shown in 

25 Fig. 3, or to use but one such brush, as shown 
in Fig. 4, the other terminal of the field-cir 
cuit being connected to one of the main 
brushes. Fig. 5 show's practically the same 
construction as Fig. 4, with another supple 

3o mentary brush connected with the other main 
brush, so as not to disturb the electical bal 
ance of the al'mature. In this case there are two 
field-magnet circuits, F and F', which might, 

i 

in the construction shown in Fig. 2, be placed 
35 one on each leg of the magnet. In Fig. 6 is 

shown an application of my invention to a 
machine of the compound type. In this ma 

brushes. 

chine the field-coils F are in series with the 
armature and external circuit, and act in con 
junction with the field-coils F, which are con 
nected with the armature by supplementary 
brushes, according to my present invention, 
as described above. 

It will be seen that in the bridge method 
the current in the field may not only be re 
duced to zero, but may be reversed by giving 
sufficient motion to the supplementary 

This would render the machine es 
pecially applicable for motive purposes. 
Other combinations involving my inven 

tion may obviously be made, and I do not 
Wish to confine myself to the specific construc 
tions shown. 
Having thus described my invention, I claim 
Slew- - 

In a compound-Wound dynamo-electric ma 
chine, the combination, with the commutator, 
of commutator-brushes connected to the field 
coils included in series with the armature and 
external circuit, and independently-adjust 
able commutator-brushes connected with the 
field-coils in derived circuit and located on 
the commutato' at points intermediate be 
tween the points of maximum and minimum 
potential of the amature, substantially as set 
forth. 

In testimony whereof I sign this specifica 
tion, in the presence of two witnesses, this 5th 
day of May, SS4. 

ARTIUR. J. HOLT. 

Witnesses: 
EDWARD TAGGART, 
FRED W. STEVENS. 
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