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UNITED STATES PATENT OFFICE. 

LAZARUS SIMON MAGNUS PYKE AND HARRY THEODORE BARNETT, OF LON 
DON, ENGLAND, ASSIGNORS TO SAID PYKE AND EDWARD STEPHEN HAR 
RIS, OF SAME PLACE. 

ELECTRICAL INDUCTORUM. 

SPECIFICATION forming part of Letters Patent No. 484,548, dated October 18, 1892. 
Application filed February 5, 1892, Serial No. 420,44l, (No model.) Patented in England March 12, 1890, No. 3,900, 

To all, whon, it may concer'72: 
Be it known that we, LAZARUS SIMON MAG 

NUS PYKE, residing at 34 New Tothill Street, 
in the city of Westminster, and HARRY THEO 

5 DORE BARNETT, residing at 16 Hotham Road, 
London, England, electrical engineers, sub 
jects of the Queen of Great Britain, have in 
vented certain new and useful Improvements 
in Electrical Inductoria, (for which we have 

Io received Letters Patent in Great Britain, No. 
3,900, dated March 12, 1890) of which the fol 
lowing is a specification. 
This invention relates to the insulation and 

cooling of electrical inductoria or induction 
I5 coils and transformers; and it consists, essen 

tially, in the combination, with an inductorium 
or coil having its coils mechanically insulated 
by a material which is readily permeable 
by liquid, of a mass of insulating liquid in 

2 o which the inductorium or coil is immersed so 
that it is entirely surrounded by and thor 
oughly permeated in all its parts with a suf 
ficient mass of liquid to effect the necessary 
insulation. The insulating liquid employed 

25 may be petroleum, paraffine-oil, or other analo 
gous heavy liquid hydrocarbon, and in order 
that the same may constitute an efficient elec 
trical insulating medium, so as to effectually 
prevent leakage of high-tension currents, it 

3o is thoroughly dehydrated by being passed 
through preferably powdered metallic potas 
sium, sodium, or Some other substance ca 
pable of seizing on and decomposing any 
Water, 

In order to prevent the ultimate overheat 
ing of the liquid without the employment of 
an inconveniently-large volume thereof in 
the transformer-container, the invention fur 
ther consists in the combination, with the in 

4o ductorium or coil, the liquid insulator, and 
the container in Which these are placed, of a 
system of circulating-pipes and cooling-ves 
sel, whereby the liquid is maintained in con 
stant circulation around and through the in 

45 ductorium or coil by the change of specific 
gravity due to change of temperature of the 
liquid and whereby the liquid which has be 
come heated is cooled again, and so fitted for 
continuing its work of insulating and cool 

5o ing the coil, the vessel in which the cooling is 

35 

effected being so constructed as to expose rela 
tively to its volume a large area of heat-radi 
atting surface at which the heat acquired is 
abstracted-say by a Water-jacket-or dissi 
pated into the surrounding atmosphere, Some 55 
sodium, potassium, or Some other Substance 
capable of seizing on and decomposing any 
water being placed in the liquid-insulator cir 
cuit to continually maintain the dehydration 
of the same. The inductorium is so. Wound 6o 
and constructed as to have interstices be 
tween or through as many as possible of its 
parts to permit free circulation of the liquid 
insulator, and where space allows the con 
tainer itself may have a corrugated cooling- 65 
surface or a water-coil or other means of low 
ering the temperature of the liquid insulator, 

Reference is to be had to the accompanying 
drawings, forming part of this specification, 
wherein- 7o 

Figure I represents an elevation of an elec 
trical inductorium or coil, partly in section, 
immersed in the insulating liquid within a 
containing - vessel, which is represented in 
vertical section. Fig. 2 is a half-sectional 75 
plan of the Same. Fig. 3 is an elevation, and 
Fig. 4 a plan, of a cooling - vessel coupled 
there with. 
The same reference - letters indicate the 

same parts in all the figures. 
A is the primary Wire connected to the ter 

minals a, and B the secondary wire connected 
to the terminals b. The primary wire A is 
by preference double-cotton covered and the 
secondary wire is single silk or cotton cov- 85 
ered. The secondary wire is by preference 
coiled in Sections, which may be separated 
from each other by spaces or by several thick 
nesses of any unsized or porous paper c, the 
various concentric windings or layers of each 9o 
section also being separated from each other 
and from the primary wire by sheets of por 
ous paper or other porous material d. The 
coil is preferably supported from above by a 
central bolt passing through the core and 95 
through the end pieces DE, of which the lat 
ter is perforated to permit of the liquid pene 
trating and circulating, and the former, which 
is of Wood, forms the cover for the contain 
ing-vessel F, which is preferably of glass. Ioo 
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This vessel is shown provided with a pair of 
vulcanite plugs, through which the ends of 
the secondary wire are led to their terminals 
b. The plate D rests upon the edges of the 
containing-vessel F, upon which it is pressed 
so as to make a hermetic closure, the coil be 
ing thus supported within the container F. 
The latter is filled with the insulating liquid, 
in which the coil is entirely immersed and 
by which it is permeated throughout its 
whole structure by reason of the porous na 
ture of the materials by which its wires and 
coils are mechanically separated and partly 
insulated. The vessel F is connected at 
points respectively near its top and bottom 
with flow and return circulation pipes G. H., 
(shown controlled by stop-cocks g h,) and 
respectively connected with the top and bot 
tom parts of a cooling-Vessel I, placed at a 
sufficiently-higher level as nearly as possible 
above the vessel F to establish a continuous 
circulation of the liquid. 
The cooling-vessel I is shown constructed 

of sheet metal corrugated so as to expose a 
relatively-large area of cooling-surface and 
is provided with a filling-aperture closed by 
a screw-cap. The circulation system is kept 
closed at all points to prevent absorption of 
moisture from the air. 
The invention has been described and illus 

trated as applied to an open magnetic circuit 
high-tension transformer, for which purpose 
this invention is invaluable, having rendered 
possible for the first time the employment of 
a relatively-small transformer capable of con 
verting to an enormously-high tension and of 
working for prolonged periods without any 
appreciable rise of temperature. 
What we claim is 
1. The herein-described method of insulat 

ing and cooling an electrical inductorium (in 
duction-coil or transformer) by conveying to 
and away from the containing-vessel by a con 
tinuous circulation through the coils a de 
hydrated hydrocarbon, substantially as de 
scribed, and for the purposes set forth. 

2. The combination, with an electrical in 
ductorium (induction - coil or transformer) 
whose wires are mechanically insulated or 
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separated by permeable material, of a dehy 
drated liquid hydrocarbon contained in a ves 
Sel Surrounding said inductorium, and means 
for maintaining a continuous flow of the liquid 
hydrocarbon from, to, and in said vessel, sub 
stantially as described, and for the purposes 
set forth. 

3. The combination, with an electrical in 
ductorium (induction - coil or transformer) 
whose wires are mechanically insulated or 
Separated by permeable material and which 
is immersed in liquid hydrocarbon contained 
in a vessel, of a system of circulation-pipes 
and cooling-vessel connected to the contain 
ing-Vessel, as described, for the purpose of 
carrying off and radiating the heat generated 
by the inductorium, as specified. 

4. The combination, with an electrical in 
ductorium (induction - coil or transformer) 
whose wires are mechanically insulated or 
Separated by permeable material and which 
is immersed in liquid hydrocarbon contained 
in a vessel, of a system of circulation-pipes 
and cooling-vessel connected to the contain 
ing-Vessel, as described, for the purpose of 
carrying off and radiating the heat generated 
by the inductorium, as specified, either the 
containing-vessel or the cooling-vessel having 
corrugated sides, so as to expose a relatively. 
large area of radiating surface, as described. 

5. The combination, with an electrical in 
ductorium (induction - coil or transformer) 
whose wires are mechanically insulated or 
separated by permeable material and which 
is immersed in liquid hydrocarbon contained 
in a vessel, of a system of circulation-pipes 
and cooling-vessel connected to the contain 
ing-vessel, as described, and some substance 
capable of energetically decomposing water 
for the purpose of continually dehydrating 
the liquid hydrocarbon, as specified. 
Dated this 12th day of January, 1892. 

IAZARUS SINION MAGNUS PYKE, 
HARRY THEODORE BARNETT. 

Witnesses: 
G. F. WARREN, 

Notary Public, London. 
JOSEPH LAKE, 

17 Gracechurch Street, London, E. C. 
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