Sept. 4, 1928. 1,683,389

F. J. KAEHNI ET AL
TRANSFORMER‘

Filed June 8, 1922 ~ 2 Sheets-Shest 1

1 kN - ""‘_.';':ﬁ
Y

A d

7

i

; 2l ildds

* == I[P~

| — — —a b1

‘ e e

1] - e |

| ™ BVt &
: —— —

\ i ———————— e it L — e
1 AR sy lep———— pemmm———————— ¥ 3 . N N ]
; —— — -

-I — -

t —— -

* sz g e

1

1 y

i

1

\

\

|

|

1

‘___-.-.-.--.-*.—.-l.....—--—..-—-.--————.-—---'———---il_- O L T W TEEL W TN T B mE E e v W Wl TR SR i sy e wl e b TR A ER WER CTT W e R W T e e e
L]

A+
Fe | (e a7 |

.........
'!* l.‘- llllllllllllllllll
........................
''''''''''''''''''''''''''

@ mn
''''''''''''''''''''''

.............

N F AR
-------
_______
""""""""""""""""
""""""""""""
‘‘‘‘‘‘‘‘‘‘‘‘‘
rrrrrrrrrr

‘‘‘‘‘‘‘

-
:“i &‘t‘l‘t -I"l Ay eeeeeslee———————— o A o A a b A L

EZ3 0/ ) [ —— _ P f i

------
g T ——m—— - e R R . T L N D, o gl T . tateT- e w e R
s a g B e . S R R D" O JE B - “JE - vl e
...............

lllllllllllllllllllll

________
Ol el iy
...........
,,,,,,,,,,,,
............
.............
..................
..................

[ r
llllllllllll
+++++++++++

‘i‘l-.l... ... P — ——— T —— - e -
----------
...........
-----

11111111111
------
............
--------
‘‘‘‘‘‘‘‘‘
llllllllllll
.............

i,

T o, THR MER W W W CER e N TEN e s o wm— — . o= o= - A& aa — = = = & e - ees wmim e o wy O . ™ T | T S W h - " = =y = o 4

il

Al ———————————

l‘i‘l.l'l'l
HENANE
YhVYAVATVAVAY

__fgéanﬁﬁfihwE?;??E;j;; |
Yiraw s {2 e
|I | | T2l K sfni.



AT s

O e J Sy SO NI [ LR 130 W TN I TP P |

1,683,389

Sept. 4, 1928.

F. J. KAEHNI ET AL

TRANSFORMER

<

2 Sheets-Sheet

1922

Filed June 8,

W
| |

|

g S S S

[ ]
+ .l.'.'l. & »

L
]
L l‘i.. .-..r.-......

L N

ol ]

4
.'_f

A,
..._._._.__-._J.

/$d??ZZZEL:;
Ngkhahwﬂﬁ; ,“7%1b5<gmh.

,‘-

YA~

L. Kaeek
7 2727 O TN ETALS

= 7@ ade /Maentis,

Y
-

L)

L

L ]

"

]

"‘
Jht

L)
&
]
*

|

)

+
*

‘:

b Al

'_'
L
| et )

I"

L 4
4
]
b
s

[

.
'-"'.' »
”8.
P
+:r*
| 5
'ty
o'

b
*'l'
*

>
+*
“

L

*

A
:-r
L]

b ]

[



r

Patented Sept. 4, 1928.

UNITED STATES

1,683,389
PATENT OFFICE.

 FRANK J. EAEENI AND WILLIAM L. KAEHNI, OF CLEVELAND, OHIO.

TRANSFORMER.

. Application filed June 8, 1922. Serial No. 566,807.

The object of this invention is to provide
in a very simple form a variable voltage
transformer, whereby with a definite voltage
input any desired voltage output, within the

5 limits of the device, may be obtained. Our

invention is especially well adapted for use
in heating the filaments of audions used In
radio transmission or-reception, taking the
place of the usual “A” battery used for this

10 purpose. When so employed the transform-

er may, for instance, be wound with the
primary designed for 110 volts and connected
to a plug socket or to a flexible cord having
a plug for attachment to an ordinary light

16 socket, while the secondary may be wound to

20 radio work it is impo

give a maximum of 6 volts.

We accomplish the control of the voltage by
means of a variable magnetic shunt, which 1s
one of the features of our invention. Kor
rtant to neutralize the
cycle hum of the alternating current input,
and to accomplish this we prefer to place
the entire secondary in series with the fila-
ment of the audion, but take a tap from the

,28 center of the secondary and connect it with

the grid, so that. the alternating current
through the filament will not influence the
voltage on the grid. The two paths of equal
resistance from the grid line to the opposite

30 ends of the filament give the same stabilizing
. effect as if the circuit were connected to the

central point of the filament.

Our invention is hereinafter more fully
described in connection with the accompany-
ing drawings, and its essential characteristics
are summarized in the claims, -

In the drawings, Fig. 1 is a sectional side
elevation of our transformer embodied in a
simple form; Fig. 2 is a sectional plan theré-
of ; Fig. 3 is a transformer with the casing in

place; Fig. 4 is a plan of the built-up trans-
- former core; Fig. b is a cross section through

the primary of the transformer as indicated
b]yl' tge line 5—5, Fig. 2. Fig. 6 is a diagram
illustrating the use of the transformer in
radio work. . - |

The magnetic core of our transformer com-
prises a closed circuit member C preferably
rectanguldr. This member is laminated and
may be conveniently made of approximately
U-iaped sheet metal stampings, each hav-
ing an intermediate portion 11 and end legs
12 and 13. The end leg 12 is preferably
longer than the leg 13 so that 1dentical stamp-

ings may be used to make the complete annu-

lus, the ends of the legs overlapping, as illus-

trated in Fig.4. Suitable non-magnetic bolts
14 may pass through the corners of the core
to lock the laminations together and the two
sides of the core member may be held by suit-
able cross plates 15 and 16 of non-magnetic
material secured thereto. |

Around one end member of the core bar
1s the primary winding P which is prefer-
ably a single coil mounted between suitable
heads 20. The secondary windings S' and
S? are placed about the other end member.
These windings may be separated by a non-
magnetic plate 30 located between them, and
there are preferably end heads 31 at the two
outer ends. , f

Between the primary and secondary wind-
in%s we extend the core iInwardly to make two
pole pieces 10, and between these pieces we
mount on an intermediate pivot a variably
positioned block V of magnetic material.
The outer ends of the block and the inner
faces of the pole pieces are curved concen-
trically of the pivot of the block so that the
block may stand close to the pole pieces as
a magnetic continuation between them, as
shown in Fig. 6, or it may be swung to one
side, as shown in Fig. 2.

When the variator block is aligning with
the pole pieces it forms an effective mag-
netic shunt for the lines of force from the
primary so that comparatively few of such
lines pass through the secondary winding
and practically no current is delivered by the
secondary. If, however, the variator block

be shifted on its pivot, the magnetic path is

interrupted and a larger portion of the lines

of force pass through the secondary, depend-

ing on the extent of shifting. When the
ends of the block are carried well beyond the
pole pieces the magnetic path is practically
entirely interrupted, and in such case the

full voltage strength is obtained from the
secondary. |

To pivotally mount the variator block as
described, we find it convenient to secure it
to a central shaft 40 which may be mounted
in the plates 15 and 16 secured to the core.
Suitable means are employed for turning the

shaft 40. To enableit to be gradually turned,
and also held in any adjusted position against

the magnetic pull of the core, we may employ

the worm construction shown in Fig. 2.
There 43 indicates a suitable worm segment
rigid on the shaft 40, while 44 is a worm shaft
meshing therewith and mounted in ears 18
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and 19 of the plate 15. A suitable collar 45
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holds the worm shaft against shifting, and
a knob 46 on the forward end of the shaft
provides means for rotating it. |

We have shown the ends of the primary
winding as connected to terminals 21 in a
suitable socket 22 adapted to receive pins of
a plug 23 on a flexible cord 24. 'The inner
ends of the two secondary coils are shown as

- connected together and also connected to a

10

15

20

30

binding post 35, while the outer ends of the
respective coils are connected with binding
posts 36 and 37, as shown 1n Fig. 2, though
other terminal arrangements may be made 1f
desired. |

The structure may be mounted on a suit-
able base indicated at 50, and may be readily
secured thereto, for instance, by screws 51
which pass through ears 52 on the heads 20
and 31. The soc%{et and binding posts may
also be carried by this base, though other
mounting may be used if desired.

It 1s desirable to encase the transformer
mechanism described and to that end we may
provide a suitable housing of inverted cup-
shape indicated at 55, which is shown as ex-
tending freely over the coils and core and
resting at i1ts lower edge on the base, being
positioned by a shoulder thereon. 'The oper-
ating shaft 40 may extend through this cas-
ing and be provided above the casing with a
pointer 48 co-operating with graduations on
the casing. |

Our transformer has a variety of uses but

- by way of illustration, we have shown in

35

- cated at A and A2

40

45

50

I'ig. 6 1ts employment in heating the fila-
ments of audion bulbs of which two are indi-
The two filaments are
shown as connected 1n parallel with the com-
plete secondary S* and S? by lines @ and d
which lead from the binding posts 36 and
37. A line e from the binding post 85 at
the center of the secondary leads to the grids
g and may pass intermediately through the
secondary of the usual amplifying trans-
former T.

With the construction described, if a cord
from an ordinary electric light circuit be con-
nected to the socket 22, giving an alternating
current of 110 volts to the primary, the sec-

ondary may supply, for instance, 6 volts to

the filament or a less amount, according to the
position of the variator V.
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It should be noted that the variation in
voltage 1s eflected by infinitesimal increments
or decrements, which has a decided advan-
tage 1n fineness of regulation over a step by
step transformér. By dividing the second-
ary into two equal parts as explained, the
cycle hum which comes from the alternating
current reversals 1s neutralized. Accord-
Ingly, our device is well adapted to take the
place, not only of the usual “A” battery in
radio work, but also of the filament rheostats.

We'claim :— _

1. In a transformer, the combination of

65

656

a closed magnetic core in substantially rec-

tangular form, a primary winding associated
with one leg of the core, a secondary winding

assoclated with the opposite leg, inwardly
projecting pole pieces carried by the remain-

Ing legs of the core, a shaft located midway
between the pole pieces, a shunt block of
magnetic material carried by the shaft and
having curved surfaces complementary to
sa1d pole pieces, the width of the block being
substantially equal to the width of the pole
pieces, means assoclated with the core for
supporting sald shaft and for holding it in
adjusted position, said means permitting
rotation of the shunt block but preventing
axial and lateral movement thereof.

2. In a transformer, the combination of a

base, a primary winding and a double sec--

ondary winding supported by the base, a
closed circuit magnetic core extending

through said windings and having inwardly

projecting pole pieces between the windings,
a bracket member carried by the core, a shaft
supported in the base and bracket, a shunt
block of magnetic material carried by the
shaft between said pole pieces and having
curved faces complementary to the pole

pileces, a transverse shaft carried by the

bracket, a worm screw and segment between
the two shafts for positioning and holding
the block in varying angular relationship to
the pole pieces, and terminals mounted on the

base outside of the casing, there being two
~such terminals for the

) primary and three for
the secondary windings. ' |

In testimony whereof, we hereunto affix
our signatures. ' | -

- FRANK J. KAEHNI. ,
WILLIAM L. KAEHNI.
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