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" Our invention relates to rectifying trans-
formers of the type 1n

which a magnetically-
operated contact member, controllable by
an alternating current and operated In syn-
chronism therewith, is caused to periodically

open and close a _ _
ternating current circuit and energized there-

by, so as to produce currents of unitary
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direction. B
More particularly stated we seek to pro-

duce a device of this character having a very
simple construction and made up of a rela-
tively small number of parts, so formed and
arranged as to confer upon the device as a
whole a number of substantial advantages,

amone which are the following:

1. To dispense with an electro-magnet
ordinarily required as a means for actuating
the contact mechanism used for rectitying

the current. o

II. To provide means for adjusting the
contact mechanism, for the purpose of bring-
ing it into synchronism with one or both of
the alternations of the alternating current.

IIT. To so arrange the contact mechanism
that by its adjustment the operator can cause
the alternating circuit to be broken.at the

precise moment when no current is flowing

" in either direction, and thus to prevent spark-
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ing.
1V. To employ ‘
former as the motor magnet for actuating the

contact mechanism. | .
V. To tap off from the transformer wind-

ing a subdivision consisting of a few turns
- of wire,

and using these turns only in rectify-
ing the currents, in order that the voltage of
the currents rectified be reduced as compared
with the total voltage used in energizing the
transformer. -- S
V1. To tap off from the transformer wind-
ing a plurality of sub-divisions each contain-
ing a small number of convolutions of wire,
and to so connect the contact mechanism
with the sub-divisions that the sub-divisions

“are each in succession brought into-the eircuit

used- for developing the rectified or direct

~ clrcuits. | | o
~ VIL Toimprove generally the efficiency of
the rectifying transformer and parts 1~

mediately associated therewith,

circuit shunted from the al-

‘the core of the trans-

1992. Serial No. 578,017,

Reference is made to the accompanying
drawing forming a part of this specification

and in which like reference characters indi-

cate like parts throughout the several figures.
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‘Figure 1 is partly in plan and partly dia-

grammatic, showing one form of our rectify-
ing transformer, in which only one direction
of flow of an alternating current is used in

-making the rectified current. |

Figure 2 is a view somewhat like Figure 1,
but showing a form of our transformer in

which two directions of flow of the alternat-

ing current are employed in making the rec-
tlﬁegi current. | | | -
 Figure 3 is a view partly in plan and partly
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diagrammatic, showing a third form of our -

device, the transformer core having a form

different from that appearing in Figure 2

but the construction and action being other-
wise the same as in this last-mentioned figure.

Figure 4 is a view similar to Figure 2, but
showing a form of our device in which the
primary and secondary windings are entirely
separate, and in which the armature 1is
polarized by a winding instead of by a per-
manent magnet. S

In the form shown in Figure 1 a shell-type .

transformer appears at 5 and 1s provided
with a core 6 having branches 7 and 8, and

70

05

80

openings 9 and 10, the core 6 being pro- -

vided with a single winding 11, this winding

being connected with leads 12 and 13 whereby |

it is energized
rent. | 1 | |
A magnet arm 14 carries a permanent
magnet 15 and is mounted upon a base 16,
made of slate or other insulating material,
and secured in position by screws 17.
The magnet 15 is provided with a pole 19,

by means of alternating cur-

and mounted upon this pole is a spring arma-

ture 20 which extends into a slot 21, with
which the portion 8 of the transformer core
is provided. The spring armature 21 carries

a contact member 22, made preferably- of
tungsten or platinum. Another contact mem-

‘ber 23 is carried by a screw 24, the latter ex-
tending through a post 2o. This post -1

mounted upon the base 16.

. A wire 26 is connected with the Winding 11
in such manner as to form a sub-division 112,
- consisting of a small number of turns at
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wire of the left of Figure 1, this sub-division
being connected by the wire 26 with the
spring armature 20. Another wire 27 is con-
nected with the winding 11, at the end there-
of to the left accordins to Figure 1. A wire
28 1s connected with the post 25. The wires
27 and 28 constitute the pair of leads through
which the rectified current flows.

With - each cycle of the alternating cur-
rents passing through the leads 12 and 13
and energizing the winding 11, the polarity
of every part of the core changes twice.
Since the spring armature 20 is always po-
larized by the pole 19 of the permanent mag-
net 15, 1t follows that during each cycle of
the alternating current the spring armature
20 1s shifted once to the right and once to the
left. Such being the case, during each cycle
the contact member 22 is once brought mto
and out of engagement with the contact mem-
ber 23.

The net result is, that each time the con-
tact 1s thus made, current flows in a predeter-
mined direction through a circuit which may
be traced as follows: Wire 27, convolutions
11*, wire 26, spring armature 20, contact
members 22 and 23, post 25, and wire 28 to
the point where the direct current is to be
used, and thence back to the wire 27.

When, however, the spring armature 20

swings to the left according to Figure 1, so
that the contact member 22 is carried out
of engagement with the contact member 23,
the current flowing through the convolutions
11* 1s not diverted, and thus for the moment
there is no flow of current through the wires
27 and 28. | -

Thus there flows through the wires 27 and
28 a current of unitary direction, but which
1s 1ntermittent. S

In the form of our device appearing In
Figure 2, a post 29, similar to the post 25, is
added. The post 29 is provided with a
screw 80, carrying a contact member 30
Mating this contact member is a contact mein-

ber 222, carried by the spring armature 20.

A wire 81 extends from one end of the wind-

mg 11. In this winding two sub-divisions .
11* and 11® are tapped off, these two por-
tions each being made up of a few convoli-~

tions of wire. A wire 32 extends from the
post 25 to the winding 11, the point at which
this wire 1s connected at the winding being
the.point at which the sub-division 11 1s
tapped off. A wire 33 is so connected with
the winding 11 as to tap off the sub-division

- 112 and thus to mark the dividing line be-

HY

tween the sub-divisions 112 and 11°, as may -

be understood from Figure 2. The slot 21
is in this instance located midway between

the ends of the core. |

Each time the winding 11 is energized by

a complete cycle of current passing through

ub

the leads 12 and 13, the spring ermaturs 20
moves once to the left and cnce to the right.

1,682,748

Each time it moves to the left a current
of unitary direction flows through a circuit

which may be traced as follows: wire 33, sub-
division 11* of the winding 11, wire 31, post
29, contact member 30, 222, spring armature
20, wire 28 to the point where the current 1s to
be utilized, and thence back to the wire 33.
It will be noted that in both of the circuits
above traced the current flows in the same

direction through the wires 33 and 28, the net

result being a practically constant uni-direc-
tional current. - -

In the form of our device shown in Fig-
ure 3 we use an ordinarily closed core 34, car-
rying a winding 35, and connected with this

winding are the leads 86 and 37, for energiz-

ing the winding by means of alternating cur-
rent. The core 34 is provided with a slot
38, which 1n this instance is located midway
between the ends of the core, as 1s the case
with the slot 21 shown 1n Figure 2.

A wire 39 is connected with one end of the
winding 36, and extends therefrom to the
post 29. A wire 40 is connected with the
winding 35 in such manner as to form a sub-

division 41 of the winding, as shown at the

left of Figure 3. Another wire 42 1s con-
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nected with the post 25, and extends there- -

from to the winding 36, beipg so connected

therewith as to form a sub-division 43 of the
winding. A wire 44 is connected with the

' 1 I

spring armature 20. The wires 40 and 44
constitute the leads for utilizing the rectified =

+

current. |
Except as above stated, the structure and

100

action of the mechanism shown in Figure 3

1s like that shown in Figure 2.

We find that by adjusting the screws 24 and
30, two rather remarkable results are ob-
tained. First, the timing of the contact
mechanism can be so controlled as to bring
the contact mechanism into exact synchro-
nism with the current phase. Second, it is
an easy matter to effect such an adjustment
and bring about such synchronism that at the

recise instant when the contact mechanism

reaks the circuit controlled by it, no cur-
rent whatever is flowing through the circuit
and conseqnently through the contact mech-
anism. It follows as a corollary that the de-
vice can be so adjusted as to prevent spark-
ing by the contact mechanism.

The form of our device shown 1n Figure 4
1s like that appearing in Figure 2, but with
certain parts added and other parts arranged
differently. Mounted upon a base 45 1s a
shell-type transformer 46, provided with a
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middle core 47 and branches 48 and 49.

Mounted upon the middle core 47 is a pri-
mary winding 50 and a secondary winding
60. A pair of leads 61, 62 are connected with
the ends of the primary winding 50. A wire
63 leads from one end of the secondary wind-
mg 60 to a pest 64, and a wire 65 leads from

the other end oi the winding 60 to a poso 66.
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The post 64 carries a screw 67, provided with
a contact member 68, and the post 66 carries a
screw 69 provided with a contact member 70.

A post 71 supports a spring armature 72,

this armature having a portion 73 which ex-

tends into a slot 74 with which the portion 49

of the transformer core is provided. The -
- spring
arms ?4:, 75,these arms carrying contact mem-

1"\ . , »
armature 72 carries a pair of spring

bers 76,77. _

A winding 78 encircles the spring armature
72, and renders the same magnetic. A wire
79'is connected with this winding, and anoth-
er wire 80 is connected with the middle por-
tion of the secondary winding 60. Thus the

" winding 60 is made up of two sub-divisions

20

81 and 82. | -t
The wires 80 and 79 are the leads through
which the rectified currents flow.
The operation of the mechanism shown

- Figure 4 may be readily understood from the
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foregoing description. |
The primary winding 50 is energized by al-
ternating currents flowing through the leads

61 and 62. | ,

The secondary winding 60 is energized by
alternating current induced by the trans-
former 4. S

Each time the spring armature moves to the
left according to Figure 4, so that the contact
member 76 engages the contact member 68, a
circuit is completed as follows:

Wire 80, sub-division 81 of secondary wind-
ing 60, wire 63, post 64, contact members 68
and 76, spring arm 74 and a portion of spring
armature 70, post 71, winding 78 and wire 79
to the point where the rectified current is to
be used, and thence back to wire 80. _

Each time the spring armature 72 swings to
the right according to Figure 4, so that the

- contact member 77 engages the contact mem-

45

ber 70, a circuit is completed as follows: wire
80, sub-division 82 of secondary winding 60,
wire 65, post 66, contact members 70 and 77,
spring arm 75 and a portion of spring arma-

~ ture 72, post 71, winding 78, wire 79 to point

50
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where the rectified current is to be used, thence
back to wire 30.

Thus it will be noted that the winding 78
is energized first by current from the sub-
division 81, and then by current from the
sub-division 82, of the winding 60. In either
case however the current flows in the same
direction through the wires 79 and 80, and

also through the wire winding 78. Theretore

- the polarity conferred upon the spring arma-
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‘tical with that shown in Figur
. We find that the rectifying apparatus
above described is very reliable 1n its action, .

ture 72 by the winding 78 is always the same,
no matter what may be the direction oi cur-
rent through the secondary winding or
through the primary winding. .
Except as above stated the structure and

action of the device shown in Figure 4 1s 1iden-
re 2.

‘prising a closed core made of magn

and that when 6nce' adjusted it can remain so
for long periods of time. |

. L]

We also find that in practice when the ad-
justment is properly made there is no spark-
ing whatever by the contact mechanism.

It will be noted that there is no material

waste of energy inherent in the use of thisap-

paratus. If the contact mechanism 1S ViIr-
tually idle while the alternating current 1s
flowing in one direction, as indicated In

- .
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Figure 1, this does not mean that the current -

in the opposite direction is wasted. Such
current simply remains in the line for gen-
eral use and is actually or constructively
available at some other pomt. -

In our device the number of movable parts
employed is reduced to minimum. '

Since the magnetic field used for actuating

the armature is very powerful as well as very

uniform there can hardly be any chance for
the armature to be moved otherwise than in
the proper direction and to the proper ex-
tent. - _ ' .

We find in practice that there is little or no

" chance for the armature to stick to the core.

In fact it seems to have acquired some prop-
erty whereby it is prevented from sticking.
We do not limit ourselves to the precise
mechanism shown, as variations may be made
therein without departing from our inven-
tion, the scope of which is commensurate
with our claims. |

Having thus described our invention, what

we claim as new and desire to secure by Let-
ters Patent is as follows: . .
1. A device of the character described com-

prising a closed core made of magnetic ma-

- terial and provided with a slot, a winding

mounted upon said core for energizing the
same periodically, a spring armature extend-
ing into said slot and therein movable by
magnetic action of said core, contact mecha-

nism. connected with said spring armature
and controllable by movements thereof, con-

nections from said winding to said contact.

mechanism, and means for energizing said
winding and said contact mechanism.

2. A device of the character described com-
etic mate-
rial and provided with a slot, across which
passes a portion of the magn
ing mounted upon said core for the purpose
of energizing the core, a vibratory armature
made of magnetic material and extending
into said slot, said armature.being iree to
move by magnetic action of said core, and
free to vibrate crosswise of the slot, contact
mechanism connected with said armature and
movable by vibratory movements thereof due
to said magnetic action of said core, means
for energizing said winding, and connections
to said contact mechanism for enabling said

etic flux, a wind-

20

00
05
100
105
11.u o
115
121

125

contact mechanism to open and close an elec- .

tric circuit.

3. A device of the character described,
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comprising a closed core made of magnetic

material and provided with a slot across
which passes magnetic flux, a winding mount-
ed upon the core for the purpose of energiz-
Ing the core, a spring armature made of mag-

netic material and extending into said slot,
s0 as to be vibrated by the direct action of

magnetic flux crossing said slot, confact
mechanism connected with said spring arma-
ture and actuated by movements thereof,
leads connected with said winding for the
purpose of supplying alternating current to
the winding and thus magnetizing said core,

1,682,748

connections. from said winding to said con-

tact mechanism for the purpose of supplying 15

alternating currents to the contact mecha-
nism, said contact mechanism being synchro-

nized to reversals in the alternating currents,

so as to be opened when the current flows in

one direction and to be closed when the cur-
rent flows in the opposite direction, thus rec-

tifying the alternating currents, and means
- for conducting from said contact mechanism

the currents thus rectified.

CHARLES FAYER.
FREDERICK H. WAPPLER.
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