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To all ??h???, it may concer?: 
Be it known that I, LOUIS C. NICHOLs, a 

citizen of the United States, residing at Nor 
wood, in the county of Hamilton and State 
of Ohio, have invented certain new and use 
ful Improvements in Transformers, of which 
the following is a full, clear, and exact speci 
fication. 
My invention relates to transformers for 

alternating currents; and one of the objects 
of my invention is to provide an improved 
ventilating means whereby both the core and 
coils will be effectively cooled. 
Another object is to so arrange the insu 

lating-sheets and the ventilating-openings 
between the core and coils that there will be 
little surface leakage. 

In carrying out the first part of my inven 
tion I so arrange the passage-ways in the 
core and between the coils that a forced cir 
culation of air can be maintained through 
the passage-ways in the core and then 
through the passage-ways between the coils 
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by air-spaces and provide leakage-surfaces 
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in two different directions. 
In ¥ out the second part of my in separate the coils from the core 

greater than the spaces between the coils and 
the core. ' . 

In another aspect my invention consists in 
a transformer provided with horizontal pas 
Sage-ways, primary and secondary coils hav 
ing vertical passage-ways, the passage-ways 
being so connected and arranged that air 
may be forced through the upper half of the 
core and upwardly through the upper por 
tions of the coil passage-ways and through 
the lower half of the core and downwardly 
through the lower portions of the coil pas 
sage-ways, whereby two independent cir 
culations of air may be maintained through 
the core and coils. 
My invention still further consists in the 

details of construction and combinations of 
elements described in the specification and 
set forth in the appended claims. 

For a better understanding of my inven 
tion reference is had to the accompanying 
drawings, in which 

Figure 1 is a vertical sectional view of my 
transformer. Fig. 2 is a section on a reduced 
scale'along the line 22 of Fig. 1, and Fig. 3 is 
a section on a reduced scale along the line 33 
of Fig. 1. . 

Referring to the figures of the drawings, 10 
indicates a cast-metal base on which my 
transformer is supported. The core 11 of 
the transformer consists of groups of laminae 
spaced apart, forming horizontal ventilating 
passage-ways 12. The core is divided into two 
portions, which are spaced apart, forming 
the passage-way 13. The outer legs 11 of 
the core rest directly on the base and the 
inner adjacent legs 11 rest on the transverse 
süpport 15. 
Supported on the base is the rectangular 

casing 16, which is somewhat larger than the 
core, and is spaced therefrom on all sides, 
which communicates with the opening in the 
-base by a large number of air-inlet openings 
18, distributed along all sides of the horizon 
tal Supporting-wall of the base. The usual 
end head or plate 19 rests on the top of the 
core and against the walls of the casing 16. 
A cap or head 20 rests on the top of the cas 
ing 16. This cap is provided with a number 
of air-outlet openings 21, the size of which 
may be regulated by the gate or slide 22. 
The primary and secondary wincings are 

mace of strap-copper and are civic eu in a 
number of sections spaced apart by strips of 
wood 23, forming the vertical air passage 
ways 26. The coils, as is seen from the (raw 
ings, surrounc. the inner legs 11 of the core 
anc. are supportex on the transverse wooden 
block 24, which rests on the core. 
The coils are surroun...ed by a closely-fit 

ting insulating shell or casing 25, open at the 
top and close, at the bottom except, for a plu 
rality of lateral air-outlet openings 26', which 
communicate with the outsile. The inner 
sides of the legs 11 of the core are lined with 
sheets of ???????????????? material 27, and the in 
ner sicles of legs 11 are lined with sheets 28. 
The inner si es of the legs of the coils are 
also lined with sheets of insulating material 
29. It is seen that the legs of the coils are 
Smaller than the openings in the core and 
that the coils are separated from the inner 
legs 11 and outer legs 11 by 
spaces. The distance of the coils from the 
core must be sufficient to prevent leakage 
and will depend in each case on the voltage 
for which the transformer is intended. The 

sides of the legs of the core are provided with 
| long parallel passage-ways or slots 27" and 
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leaving the continuous passage-way 17, . 
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sheets of insulation 27 and 28 lining the inner. 
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tances from the core and coils by wooden 
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This is clearly shown in the drawings. 

5 winich, slots ailine Sith the passage-ways 
12 in the core. The insulating-sheets 25 and 
29, sirrounding the legs of the coils, are in a y ??? 

similar manier provied with slots 29º, 
Yviich are directly opposite the passage-ways 
12 in the core and the slots 27 and 28 in the insulsting-sheets 27 and 28. 
in order to increase the leakage-surface 

between the coils and core, I provie in the 
Spaces between the core ani coils barriers 30 
of insulating material hel at equal dis 
strips 31. The barriers are provie with 
ventilating-slots 30º, which are out of alline 
ment with or staggered with respect to the 
slots in the insulating-sheets on each side. 

In Fig. 2 the dotted rectangles inicate the 
slots in the separating sheets or barriers 30. 
It is well known that leakage will take place 
between two points or surfaces of different 
potentials much more easily along a surface 
even if the Surface is of good insulating ma 
terial than directly through an insulating 
medium, as air. It is therefore necessary to 
increase as much as possible the leakage-sur 
face directly between the points of different 
potentials. By staggering the slots in the 
insulating-sheets it will be seen that the 
leakage-surface between the slots 27 and 29 
and 28 and 29 in the sheets lining the coils 
and cores will be greatly increased. 
The directions of the air-currents through 

the transformer are as follows: Air from any 
suitable fan or blower is forced under con 
siderable pressure into the base 10 through 
the openings 18 into the passage-ways 17 and 
13, from which passage-ways the air passes 
through all the horizontal spaces or passage 
wav's 12 between the group of laminae of the 
core. From the passage-ways 12 the air 
passes by the irregular paths through the 
??? in the insulating-sheets into the 
vertical spaces between the coil-sections. 
The spacing-strips of wood 23 serve as bar 
riers to divide the air-currents and direct the 
latter so that all the air which enters the 
spaces between the coils through the upper 
openings 12 in the core passes upward and 
out of the casing at the top, while all the air 
which enters through the lower openings 12 
passes downward and escapes from the cas ing through the openings 26". 
? will be seen that by providing two dif 

ferent paths for the air-currents through the 
spaces between the coils the latter will be 
maintained at a lower temperature than if 
the air after passing through the core was 
forced along the entire length of the coils. 

I aim in my claims to cover all modifica 
tions and changes which do not depart from the spirit of my invention. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. In a transformer, a core provided with 

ventilating passage-ways, primary and sec 
ondary coils having ventilating passage 
Ways, he passage-ways in the core and 
coils being so connected and arranged that 
air can be forced through the passage-ways 7 o 
in the core and then through the passage 
w?ys between the coils in two different di rections. 

2. In a transformer, a core provided with 
passage-ways, primary and secondary coils 75 
having passage-ways, the passage-ways in 
the core and coils being so connected and ar 
ranged that a cooling medium can be forced 
first through the passage-ways in the core 
and then by divided paths through the 8o 
passage-ways in two different portions of the coils. 

3. In a transformer, a core provided with 
ventilating passage-ways, coils divided into 
sections separated from each other forming 85 ventilating passage-ways, the passage-ways 
being so connected and arranged that air can 
be forced through the passage-ways in one 
part of the core and through the passage 
ways between the coils for part of their 9o 
length, and through another part of the 
passage-ways in the core and through the 
passage-ways between the coils for another part of their length. 

4. in a transformer, a core provided with 95 passage-ways, primary and secondary coils 
provided with passage-ways, part of the 
passage-ways, in the core communicating 
with a part of all the passage-ways in the 
coils, and the other passage-ways in the core 
communicating with another part of all the 
passage-ways in the coils, whereby one-half 
the core and parts of the coils, and the other 
part of the core and the other parts of the 
coils can be cooled independently, 

5. in a transformer, a core p ided with 
horizontal passage-ways, prinz, and sec 
ondary coils having vertical passage-ways, 
the horizontal passage-ways in the upper 
part of the core communicating with the 
passage-ways between the upper part of the 
coils and the passage-ways in the lower part, 
of the core communicating with the passage 
ways between the lower parts of the coils. 

6. in a transformer, a core, primary and 
secondary coils thereon, insulating-spaces 
between the core and cGils and mea. Is for 
providing a leakage-surface between the core 
and coils greater than the widths of the 
insulating-spaces. ??? ?? ? 

7. in a transformer, a core, primary 3: .. 
Secondary coils thereon, said core as: Coils having communicating vertilating-?peakings, 
and an insulating-barrier between the open 
ings for providing a large leakage-surface 25 
between the coils and core. 

8. in a transformer, a core having ve 
lating paSsage-ways, prijxmary al:}{d secol Rdi 
coils having ventilating passage-ways, said 
coils being mounted on, but spaced iron, the St. 
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legs of the core, a plurality of spaced insulat 
ing-sheets in the spaces between the core and coils, said sheets having openings or perfora 
tions staggered with respect to each other 
whereby a large leakage-surface is provided. 

9. In a transformer for alternating cur 
rents, a core provided with ventilating 
passage-ways, primary and secondary coils 
mounted on the core, said coils being spaced 
from each other and from the core forming 
ventilating passage-ways at right angles to 
the passage-ways in the gore, insulating 
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barriers located in the spaces between the 
core and the coils, said barriers having open 
ings staggered with respect to the openings 
leading from the passage-ways in the core to 
the passage-ways in the coils, and barriers 
located in the passage-ways between the 
coils, the said passage-ways in the upper 
part of the core communicating with the por 
tions of the passage-ways above the last 
named barriers, and the passage-ways in the lower part of the core communicating with 
the portions of the passage-ways below said 
last-named barriers, whereby two circula 

3. 

tions of air may be maintained through the 
core and coils independently of each other. 

10. In a transformer for alternating cur 
rents, a core provided with ventilating 
passage-ways, primary and secondary coils 
mounted on the core, said coils being spaced 
from each other and from the core forming 
ventilating passage-ways at right angles to 
passage-ways in the core, and barriers located 
in the passage-ways between the coils, the 
said passage-ways in the upper part of the 
core communicating with the portions of the 
passage-ways above the barriers, and the 
passage-ways in the lower part of the core 
communicating with portions of the passage 
ways below the barriers, whereby two circu 
lations of air may be maintained through the 
core and coils independently of each other. In testimony whereof I affix my signature 
in the presence of two witnesses. 

LOUIS C. NICHOLS. 
Witnesses: 

FRED J. KINSEY, 
ARTHUR. F. KE7s. 
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