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UNITED STATES PATENT OFFICE. 

THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY. 

NDUCT ON CONVERTER. 

SPECIFICATION forming part of Letters Patent No. 534,208, dated February 12, 1895. 
Application filed May 21, 1888, Serial No. 274,587 (No model.) 

To all whom it may concern: 
Be it known that I, THOMAS A. EDISON, of Ilewellyn Park, in the county of Essex and 

t3te of New Jersey, have invented a certain 
new and useful Improvement in Induction 
Converters, (Case No. 772) of which the fol lowing is a specification. 
My invention relates to induction convert 

ers or transformers designed to be used with 
Currents continuous in one direction, and 
whose function is to convert a continuous cur 
rent of high tension, such as can be conveyed 
by conductors of small size, into a continuous 
gurrent of lower tension suitable for use for 
incandescent electric lighting and like pur pOSes. 
In my Patent No. 287,516, dated October 

30, 1883, is set forth an apparatus of this char 
acter consisting of a rotating armature wound 
With two continuous coils--a primary coil of 
fine wire and a secondary coil of coarser wire, 
each coil being provided with a separate com 
mutator, and a stationary field magnet be 
tWeen Whose poles said armature revolves, 
whereby the high tension continuous current 
introduced into the fine coil is transformed 
into a low tension continuous current in the 
coarse coil. 
The object of my present invention is to 

avoid the necessity of rotating such heavy 
parts as the armature, in a device of this 
character, and to do away with sparking at 
the commutators, whereby the necessity for 
having an attendant at the transformer is 
done away with, and the apparatus can be 
left to itself, as an alternating current trans 
former is. 
The main feature of my invention is the 

employmentin a converter in connection with 
stationary armature coils, of a stationary field 
magnet provided with a commutator for shift 
ing its poles whereby the lines of force are 
shifted and the armature wires are made to 
cut the same. I prefer to employ a station 
ary continuously Wound ring armature, and 
stationary continuously wound ring field mag 
met concentric there with, such armature and 
field magnet being both provided with com 
mutators, the brushes of which are continu 
ously rotated. The stationary ring armature 
may be wound with two coils each wound con 
tinuously and each connected to the segments 

of a commutator, preferably after the manner 
of a Gramme ring-one of these coils being a 
primary coil of fine wire and high resistance, 
the other a secondary coil of comparatively 
coarse wire and low resistance. The station 
ary ring field magnet is also wound and Con 
nected to a commutator preferably like a 
Gramme ring coil. The brushes of the field 
magnet commutator are set at right angles 
to those of the armature commutators, and 
all the commutator brushes are revolved. 
The effect of this is that the inductive effect 
of the field magnet and the fine coil, when a 
high tension continuous currentis introduced 
into them, produces a low tension continuous 
current in the coarse or secondary coil. 
My invention is illustrated in the accom 

panying drawings, in which 
Figure 1, is a partial top view and partial 

horizontal section of an apparatus embody 
ing said invention; Fig. 2, an end view of One 
of the commutator; Fig. 3, an enlarged CrOSS 
section of the commutator. Fig. 4, illustrates 
the means for revolving the commutator 
brushes. Fig. 5, is a diagram of the Winding, 
and Fig. 6, a diagram illustrating a modified 
form of winding. 
A is an iron ring wound with two continu 

ous coils, a fine wire coil a and a coarse Wire 
coil b. External and concentric to this arma 
ture ring A is another iron ring B Wound With 
a single continuous coil c of high resistance. 
These parts are mounted upon a suitable bed 
late C, at the ends of which standards D D 

rise which form bearings for a shaft E which 
extends centrally through the ring A. 
F is the field magnet commutator which en 

circles the shaft E but does not turn there 
with, being supported by a standard Grising 
from the bed plate. Such commutator Con 
sists of an external metal ring d, a ring e of 
insulating material within the Same, and a Se 
ries of contact plates or bars ff separated 
by insulation, secured within said insulating 
ring. To the plates ff connections 1, 1 are 
made at intervals from the continuous field 
coil c, preferably as illustrated in the diagram 
Fig. 5. Inside this hollow commutator there 
is placed upon an insulating collar g on the 
shaft E so as to turn with said shaft, a brush 
holding frame G, upon which are pivoted tWO 
brushes or other current collectors h h, held 
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against the plates ff by adjustable springs ii. the poles being continuously shifted by the 
By thus placing the brushes inside the com 
mutator, when the shaft revolves, the centrifu. 
gal force tends to hold the brushes firmly 
against the commutator contacts whereby 
Sparking due to bad contact is prevented. 
The connections from the external circuit 

to the brushes h. h may be made by means of 
Stationary springs lic k supported by one or 
more Standards IK and bearing on metal col 
lars l l mounted upon but insulated from the 
shaft E, from which collars suitable connec 
tions extend to said brushes. 

it will be seen that the current passes 
through the field coil in two divisions, and two 
poles are formed, which when the commuta 
tor brushes are revolved are shifted rapidly 
around the ring, whereby the required shift 
ing of the lines of force is attained. 

F' and F', are commutators similarly con 
Structed and arranged to that just described, 
and provided with similarly mounted and ar 
ranged internal current collectors. 
Connections 2, 2, from the fine or primary 

arnature coil a are made to the commutator 
F', and connections 3, 3, from the coarse or 
Secondary coil b extend to commutator F°. 
The external circuit connections to F are 
from Springs k' ic' bearing on insulated col 
lars lit, and those to F are from springs le? 
l, on insulated collars ll. 
Mounted upon and carried by the shaft E in 

proximity to the rings AB is a small iron bar. 
H. This bar is so set with relation to the field 
brushes and the lines of force that it is not 
Central in the field of force and therefore 
tends to advance and place itself centrally; 
but its movement shifts the commutator 
brushes So as to shift the field poles, so that 
a Continuous movement of the bar H and of 
the three pairs of commutator brushes is pro 
dillced. 

I represents a dynamo electric machine or 
other Source of continuous current of high 
tension, from which a circuit 44 extends. To 
this circuit, in multiple arc are connected, 
through the springsk ic and le.' Ic' and the 
Commutators F and F, the field coil c and the 
fine Wire armature coil a. From the coarse 
Wire armature coil b, through commutator F8 
and Springs lili, the low tension circuit 55 
extends, this circuit having connected with it 
incandescent electric lamps or other translat 
ing devices in m in multiple arc or other suit 
able way, 

Fig. (illustrates a modified form of connec 
tions which may be used for each of the three 
coils of the apparatus, though for simplicity 
of illustration, I have shown merely a single 
coil SO connected. This is such an arrange 
ment as is shown in my application, Case No. 
716, filed March 8, 1887, Serial No. 230,090, in 
which connections are made from opposite 
points of a continuous ring coil to the same 
commutator block. This arrangement di 
vides the rings each into a number of divis 
ions, producing a multipolar arrangement, 

revolution of the commutator brushes. The 
letters N, S, N, S, in this figure indicate four 
poles of the field ring in this arrangement. 
Only four commutator segments are shown in 
the drawings but it is evident that there may 
be any desired convenient number, and the 
broken connections from the coils indicate in 
termediate connections to commutator blocks 
not shown. 
It will be seen that in the apparatus above 

described the high tension continuous cur 
rent introduced into the coils a, and c produces 
by induction a low tension continuous cur 
rent in the coil b, and further that this is 
done without the revolution of heavy parts 
such as the armature, the field magnet and 
their commutators, but simply by the rotation 
of the current collectors; and this rotation 
is accomplished in a very simple and effect 
ive manner by the shifting of the lines of 
force. It will be seen also that there is no 
sparking in this apparatus, due to variations 
in load, since any field produced by one of 
the armature coils is neutralized by the other, 
and the field magnet lines of force not being 
disturbed or distorted by armature lines are 
symmetrical on both sides of the commutat 
ing point. This absence of spark. and the 
consequent absence of the necessity for shift 
ing the commutator brushes, as well as the 
fact of there being no revolution of heavy 
parts so that continual attention to bearings, 
&c., is not required, are the principal advan 
tages of the apparatus, since it is not liable 
to derangement and does not require the pres 
ence of an attendant. 
What I claim is 
1. In an induction converter, the combina." 

tion of a stationary field coil and a stationary 
armature with two coils, said field coil and 
one armature coil being connected in multi 
ple arc to a source of current by means of 
commutators, and the second armature coil 
being connected to the consumption circuit, 
substantially as described. 

2. In an induction converter, the combina 
tion of a stationary armature having two Sets 
of coils, a stationary field magnet, and a sta 
tionary commutator for each of said sets of 
coils provided with revolving current collec 
tors, substantially as set forth. 

3. In an induction converter, the combina 
tion of a stationary armature having two sets 
of coils, a stationary field magnet, a stationary 
commutator provided with movable brushes 
for each set of armature coils, and a commu 
tator for shifting the poles of the field mag 
net, substantially as set forth. 

4. In an induction converter, the combina 
tion of a stationary annular armature Wound 
With two sets of coils, a stationary commu 
tator provided with movable brushes for each 
set of armature coils, an annular field mag 
net, and a commutator for shifting the poles 
of Said field magnet, substantially as set forth, 

5. In an induction converter, the combina 
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tion of a stationary annular armature wound 
with two continuous coils, each connected at 
intervals to blocks of a stationary commu 
tator, revolving current collectors bearing on 

5 each of said commutators, a stationary an 
nular field magnet having a continuous coil 
connected at intervals to blocks of a station 
ary commutator, and revolving current col 
lectors bearing on said commutator, substan 

Io tially as set forth. 
6. In an induction converter, the combina 

tion of a stationary annular armature, a sep 

arate stationary annular field magnet, a com 
mutator for shifting the poles of said field 
magnet, a shaft carrying the commutator IS 
brushes, and a magnetic bar on said shaft in 
proximity to said field magnet, substantially 
as set forth. 
This specification signed and witnessed this 

7th day of May, 1888. 
THOS. A. EDSON. 

Witnesses: 
WILLIAMPELZER, 
A. W. KIDDLE. 

  


