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The present invention relates to the inter 
ference with transmission of sound produc 
ing vibrations and while described specifi 
cally with respect to liquid filled trans 

s formers, is applicable to any liquid filled 
electrical induction apparatus in which the 
sound vibration producing element is sub 
merged or surrounded by liquid. 

Liquid filled transformers, regulators, and 
10 the like, are usually constructed of a suitable 

unit, such as a magnetic core and a winding 
or windings, submerged in a body of liquid 
in a metallic container of comparatively thin 
walls. 
As is well known, in any alternating cur 

rent induction device, there is usually devel 
oped a sound known as “A. C. hum' when the 
device is operating, and in apparatus of the 
type indicated, especially in large units, this 
SE often is so loud as to be quite objection 
808. 

The noise produced by transformers and 
similar alternating current apparatus prob 
ably is caused by radition from vibrating 
surfaces and its intensity is a function of the 
frequency and amplitude of this vibration. 
It is a well known fact that solids and liquids 
transmit vibrations much better than air or 
gases and, in the case of transformers and 
similar alternating current apparatus, where 
the device is enclosed and filled with oil or 
other liquids, the vibrations from the core 
and windings or other corresponding unit 
are transmitted by the oil or other liquid to 
the case or container, causing the latter to 

S 

vibrate and produce the noise so character 
istic of this type of apparatus. 
Among the objects of the present invention 

is to eliminate such noise or at least reduce 
it to such degree as to be unobjectionable. 
Another object is the provision of a simple 

and effective means which will reduce or 
eliminate the hum but which may be added 
to a conventional transformer or similar de 
vice without in any way interfering with the 

operation thereof, but which actually may 
increase its efficiency by providing a more 
efficient cooling. 
The following description and drawings 

illustrate the application of the invention to 
a conventional transformer, but it is to be 
understood that it is not to be confined to the 
use with transformers only, but may be used 
in any alternating current induction appa 
ratus where similar conditions exist, such as 
in voltage regulators, contactors, etc., as 
above mentioned. 
Other objects will readily occur to those 

skilled in the art by reference to the follow 
ing description and the accompanying draw 
ing in which 

ig. 1 is a more or less diagrammatic ver 
tical central section through a conventional 
transformer showing an embodiment of the 
present invention. 

Fig. 2 is a horizontal section on the line 
2-2 of Fig.1. 

Fig. 3 is a partial vertical section showing 
a modified form of construction. 
As indicated in the drawings, the trans 

former includes a container or tank 10, 
adapted to contain a body of liquid 11 such 
as a suitable oil, in which is submerged the 
magnetic core and windings indicated dia 
grammatically at 12. 
There may also be provided the externally 

arranged circulating cooling pipes 30 of 
which a few are shown though it should be 
understood that as many may be used as will 
be found desirable. . . 

In the conventional device, vibrations set 
up in the core 12 are transmitted to the liquid 
1i, which is always a good transmitter, and 
impressed upon the container 10, with the 
result that the more or less resilient whole 
produces quite a loud hum or audible vibra 
tion. - 

In the present invention, the transmittin 
of the vibration by the liquid is interfere 
with by surrounding the core unit with a vi 
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bration absorbing element 15 indicated as 
supported in any suitable manner in the 
space between the core unit 12 and the walls 
of the container 10 and in the preferred form 
spaced from both, although as indicated in 
Fig. 3, it may be made as part of the container 
itself or even as a part of the core unit. 
The preferred form of such elements as in 

dicated, consists of a double walled element 
15 completely surrounding the transformer 
12 and open at both ends or having discs 16 
of similar construction spaced therefrom in 
order to provide passages 17. The liquid 
inside the vibration absorbing element 15 is 
in communication with that outside this ele 
ment through the openings 17 at its upper 
and lower ends so that the liquid may circu 
late readily and be cooled. The liquid heat 
ed by the transformer rises by convection 
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a separate shield, as in Figs. 1 and 
40 

within the element 15 and through the open 
ings 17 and descends along the walls of the 
container 10 and also through the cooling 
pipes 30 where such pipes are used. The 
space between the walls of the elements 15 
and 16 may be exhausted if means is pro 
vided to prevent collapse, or air or other 
sound deadening medium may be used. Any 
suitable means for supporting these elements 
in the tank or container may be used. Fur 
ther, in order to insure the elements 15 and 
16 against collapse due to pressure when the 
element is constructed with comparatively 
thin walls, spacing blocks of suitable non 
resilient material, such as cork, hard felt, etc. 
y be used. Such spacers are indicated at 
As indicated in Fig. 3, instead of Epig the 

shield may be formed integrally with one or 
the other of the elements 10 and 12, that is, 
either the transformer or the container 10 or 
the core unit, or both. In this figure, the 
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shield is shown as an integral part of the 
container which is shown as having a hollow 
double wall at 15a and a hollow double 
walled bottom at 16a, the spaced walls being 
supported by spacers 20 as in Figs. 1 and 2. . . 
In apparatus provided with the above de 

scribed shield, vibration forces set up by the 
core unit in the liquid within the shield will 
not be fixedly transmitted through the latter 
to the liquid between the shield and the con 
tainer but absorbed by the shield. 
The position and shape of the shield may 

of course, be changed to conform to the par 
ticular design of the apparatus, and such 
changes are contemplated as being desirable, 
particularly when the vibration emitting sur 
faces, terminal connections, etc. are arranged 
in a different or an unconventional manner. 
Now having described the invention and the 

... preferred embodiment thereof, it is to be 
understood that the said invention is to be 
limited, not to the specific details herein set 
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forth and illustrated, but oily by the scope 
of the claims which follow, 
I claim:- 
1. Electrical induction apparatus includ 

ing a magnetic core, a liquid filled container 
within which the said core is supported, and 
a vibration absorbing shield completely sur 
rounding the core between the core and the 
outer wall of the container. 4 

2. Electrical induction apparatus in 
cluding a liquid holding container, a mag 
netic core submerged in the liquid within 
the container, and a vibration absorbing 
shield within the container and surround 
ing said core, the liquid within the shield 
being in communication with that outside the 
shield to permit circulation of the liquid. 

3. Electrical induction apparatus includ ing a liquid holding container, a magnetic 
core submerged in said liquid within the 
container, and a vibration absorbing shield 
submerged in said liquid within the con 
tainer and surrounding said core, the liquid 
within the shield being in communication 
with that outside the shield to permit cir 
culation of the liquid. 

4. Electrical induction apparatus' includ ing a liquid holding container, a magnetic 
core submerged in the liquid within the con 
tainer, and means for reducing emission of 
noise, said means including a hollow walled 
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element surrounding and spaced from said 
core and from the container, and said ele 
ment, having openings to permit circulation 
of said liquid. 

5. Electrical induction apparatus includ 
ing a liquid holding container, a magnetic 
core submerged in said liquid, means for re 
ducing emission of noise, said means includ 
ing a hollow walled metallic shield sub merged in said liquid and surrounding said 
core, the upper and lower ends of said shield 
being open to permit circulation of said liq 
uid, and hollow walled disks partially clos 
ing the upper and lower.openings in said 
shield, said shield and disks being spaced 
from said core and from the walls of said 
container. 

6. Electrical induction apparatus includ ing a liquid holding container, a magnetic 
core submerged in said liquid, means for re 
ducing emission of noise, said means includ 
ing a hollow walled metallic shield sub 
merged in said liquid and surrounding said 
core, said shield containing a sound absorb 
ing, medium, the upper and lower ends of said shield being open to permit circulation 
of said liquid, and hollow walled disks par tially closing the upper and lower openings 
in said shield, said disks containing a sound 
absorbing medium, and said shield and disks 
being spaced from said core and from the 
walls of said container. 

7. Electrical induction apparatus includ 
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ing a liquid holding container, a magnetic 0 . 
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core supported in said liquid, and a vibra 
tion absorbing shield between said core and 
the outer wall of said container, said shield completely surrounding the core and having 
openings to permit circulation of said liq uid through the shield. 

8. Electrical induction apparatus includ ing a liquid holding container, a magnetic 
core supported in said liquid, and a hollow 
walled vibration absorbing shield contain ing a sound absorbing medium between said 
core and the wall of said container, the liq 
uid within the shield being in communica 
tion with that outside the shield to permit 
circulation of the liquid. 
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