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No. 750,039.

UNITED STATES

Patented January 19, 1904.

PATENT OFFICE.

RICHARD VARLEY, OF PROVIDENCE, RHODE ISLAND. ASSIGNOR TO
~ VARLEY DUPLEX MAGNET COMPANY, A CORPORATION OF NEW

JERSEY.

"RUHMKORFF COIL.

| SPECIFICATION forming part of Letters Patent No. 750,039, dated January 19, 1904. I

Application filed Angust 21,1903, Serial No. 170,281,

(No model,)

To. all whom it may concern.:

Be it knownthat I, Ricmarp VARLEY a Citi-
zen of the United States, residing at Provi-
dence, in the county of Providence and State
of Rhode Island, have invented certain new
and useful Improvementsin Ruhmkorff Coils,
of which the following isa full, clear, and ex-
act description.

Thisinventionrelatestoinduction-coils, and |

has special' reference to the interrupter or vi-

brator commonly employed with such devices.

The primary object of the invention 1s to
provide an interrupter which shall be positive
1n 1ts action and will insure under all condi-
tions ot the battery a quick break and a firm
low-resistance closure of the primary circuit.

A further object is to provide an inter-
rupter so constructed and mounted as to be
readily applicable to the head of any ordinary
Induction - coil and remoy able theretfrom at
will.

A 1‘111"131161‘ object is to provide a simple and
quick-acting device by which the adjustment

of the contacts and the tension of the springs

can be effected without tools and when once
the proper adjustment is obtained will lock
the parts against displacement.

A still further object 1s the protection of
the adjusting-serews by so mounting the con-
denser-casing as to normally cover them, the
casing being movable to afford ready access
both to the screws and the condenser.

In carrying out my invention I mount the
interrupter and the related parts, as well as
the condenser, 1n aframe, which can be readily
attached to and detached from the head of the
induction-coil. I use a rigid plate instead of
a spring-plate as the circuit-closer and hold
the circuit closed by means of strong springs.
which, together with the rioid plate, maintain
a low-resistance contact. 1 provide an auxil-
lary magnet, either in series or multiple, with
the primary coil to aid the latter in its attrac-
tion of the armature to break the circuit, and
1 so adjust the armature with respect to the
said rigid plate that the latter is struck a ham-
mer - blow to overcome the power of said
springs and open the circuit. 1 also provide

~applied thereto.
“the condenser-casing thrown back.

butas shown it 1s a box.

certain details of construction, which will be

tully hereinatter described.

In the accompanying drawings, Figure 1 is

a side elevation of the end of an induction-

coil and a sectional view of my improvements
Fig. 2 1s an end view with
Fig. 3 1s
a ciagram of the circuits, and Fig. 4 is a de-

tail.

Referring to the drawings by letters and f10~
ures, A mdlmtes the induction-coil, of which

The improved devicesare contained
In a frame consisting of two side plates 4
and & and eross-plate /*. The cross-plate
serves to hold the side plates together and to
carry the adjusting-screws 1, 2, and 3. Toan

outer corner of this frameis pivoted a casecon.

a hinge-rod ¢.
0y . . . . ¥

densers ¢” and ¢, rolled into cylindrical form,

This case contains two con-

also a switch ¢* for throwing either condenser
Into circult, as exigencies may require. This

concenser-case may be a solid block having cy-

lindrical chambers to receive the condensers:
The hinge-rod pro-
jects at each end to support turns of the flexi-

“ble conductor leading.to the condensers and to

prevent bending them when the case is swung
on 1ts hinge. The framed 4’ /* can be secured
in any desired manner to the head of the in-
duction-coil.

Inside of the frame 1s mounted an electro-
magnet 4, having its poles presented at right
angles to that of the induction-coil.

5 1s a bracket on which are pivoted an ar-
mature-lever 6, a circuit-controlling plate 7,
and a spring-plate 8. The lever carries two
armatures, one of which
core of the induction-coil and the other, 10,
to the poles of the magnet 4. An adjustable
spring 16 normally holds the armatures away
from their magnets. The armature-lever also

| carries two pins or shoulders 11 and 12, be-

tween which the end of plate 7 projects and
has a play. Plate 7 controls the primary cir-
cult by contacting with the end of screw 2 at

13 and the sprine-plate 8 tends to hold the
= . = : '
- plate T agamst the serew with a force deter-

; 9, 1s presented to the

5o

55

a1sone of the headsand ¢’ the projectingend of 6o

thecore.
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mined by the adjustment of screw 3. Project-
ing from the armature-lever is an auxiliary

contact-spring 14, which cooperates at 15 with

the adjusting-screw 1 to control the circuit of
magnet 4. When this contact 1s closed, the
spring 14 1s distorted by the tension of spring
16 so that the lever 6 will have a certain move-
ment toward the magnets before the spring 14
leaves the end of the screw.

17 is a plate of insulating material inserted

metal blocks 18, 19, and 20, having seats for

the encs of three spring-contacts 21, 22, and |

23, which are fixed to the head of the induc-
tion-coil. When the frame is set in place
against the head of the coil, the edge of plate
17 1s thrust under these springs, the edge be-

1ng beveled to facilitate the operation, and the

springs go naturally to their seats in the
blocks. Thisarrangement provides for simul-
taneously making electrical connection be-

tween the devices 1n the frame and the pri-

mary c¢ircult, the battery, and the external cir-
cuit-closer, all of which are external thereto.

The adjusting-screws 1, 2, and 3 have large
heads with milled edges, by which they can be
readily turned between the thumb and finger
and without the use of wrenches or other tools.
Under the head of each screw is a circular row
of shallow sockets 24, and in the frame through
which each screw passes are two pockets 25,
contalning springs 26, upon which rest short
bolts 27, projecting against the under side of
the screw -heads In a position to enter the
sockets 24 therein. These bolts not only act
as locking devices for the screws, but serve as
indicators to show when a desired adjustment
1s obtained. For instance, if a serew has been
slacked back four notches for any reason it
1s known that the original adjustment can be

obtained by turning the serew ahead four

notches. Asa locking device this 1s far pref-
erable to binding-nuts for automobile pur-
poses, as the jarring to which 1t is there sub-
jected cannot affect 1t. When the condenser-
case 1s turned down, the screws are covered
and protected, and they, as well as the con-
densers, are at once accessible by throwing
the case back or outward.

The operation of the circuit-interrupting
devices will now be explained. The circuits
as given 1n Fig. 3, while being correct so far
as the course of the current is concerned, are
not mechanically arranged as they would be
in practice. For instance, the terminals 28
and 29 of the primary coil would be connected
with the springs 21 and 22 instead of to the
corresponding blocks, as shown; but the re-
sult 1s the same. Likewise one lead from the
condenser would be connected to block 19 in-
stead of to the spring 22.

S is the source of current, connected to
earth on one side and to spring 21 on the other.

¢ 1s one of the condensers, grounded on one
side and connected to spring 22 on the other.

5. 16 &Hd S,
- der this double attraction 1s at first unaccom-
- panied by the plate 7, so that considerable
between the side frames and carrying three !

750,039

p 18 the external or engine circult-brealker,
likewise grounded and connected to spring 23.

With the circuits arranged as shown the
primary coil and the auxiliary magnet 4 are
in parallel, and when the circuit is complete
both magnets act together upon the armature
with sufficient power to overcome the springs
The movement of the lever 6 un-

momentum 1s developed in the lever, and when
the pin 11 strikes the end of the plate 7 1t 1s
with a quick hammer - like blow, causing a
very sudden rupture of the circuit at 13, which

rupture in consequence 1s effected with only

the slightest, 1f any, spark. Before the rup-
ture of the circult occurs at the points 13 the
spring 14 has straightened out and opened
the circuit of magnet 4 at 15, thus preventing

- the extra current which follows the brealking

of the primary current from finding a path

70

75

S0

through the magnet 4 and forcing the same

i)

to be absorbed by the condenser ¢. T'he mo-
mentum created in lever 6 by the combined
pull of the primary coil and magnet 4 1s sufli-
cient to continue the movement of the lever
after the break occurs 2:15 and accomplish a
sharp opening at 13. When the attraction of
both magnets ceases, springs 16 and 8 come
into play and return armature-lever 6 and
contact-lever 7, the latter being forcibly driven
against the end of screw 2 to make a good
contact and, 1f necessary, crush any minute
foreign particles that may have settled be-
tween the contacts. In the same movement
spring 14 1s carried against the end of screw
1 and distorted to store power therein, which
power 1s immediately exerted to create a re-
bound of frame 6, which aids the magnets in
the next forward stroke.

In the ordinary type of circuit-controller
for this kind of apparatus the armature-lever
elther carries a contact-spring or 1s a spring
itself which makes contact with the end of
the screw. Suchacontact 1s more or less un-
certain and 1s always ot a comparatively high

resistance, due to the fact that the stroke of

the spring against the end of the screw dis-
torts the former, causing 1t to tilt or rock

on the end of the screw, thus establishing

more necarly a knife-edge connection than a
broad flat contact. Inthepresentinstance the
main contacts 13 are formed by the rigid le-
ver 7 and the end of secrew 2. The form of
the lever 7 does not undergo change in the
operation of the apparatus, and 1f 1t 1s origi-

' nally made so that the contact will be over a
broad flat surface 1t will continue so in op-

eration. At the same time by the use of the
spring 14 1 obtain all the benefits of rebound

which are afforded by the ordinary spring- -

contacts. The pressure between the contacts

13 can be and 1s greater than is ordinarily ob-
tained 1n a vibrator; but the device 1s nevey-
theless just as sensitive and free in vibration,
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because of the tact that I use the pull of
magnet 4, as well as of the primary, to over-
come the extra pressure at the contacts. Any
amount of adjustment of the springs can be
made without impairing the conductivity of
the contacts. 1 am aware that the circuit-

controller of an induction-coil has been op-

erated by an auxiliary magnet; but, so far as
known to me, 1t has not been operated by an
auxiliary magnet acting in conjunction with
the primary 0011 ancl thH 1s what affords the
advantages of my device. The resistance of
the ELUXI]IELI vy magnet 1s hig
that of the primary winding of the induction-
coil, so that the current 1t takes is compara-
tively small, and I have found that even if
the resistance of the primary winding is made
sufficiently less for it to talke the current that
1s consumed 1n my auxiliary magnet the re-
sulting action upon the circuit-controller is
not near so satisfactory as when the combi-
nation arrangement is used. The current con-
sumed in the auxiliary magnet i1s so small
that the induced current in the secondary of
the induction-coll is very nearly as great as
when the auxiliary magnet 1s not used.

Having described my invention, I claim—

1. A vibrating circuit-controller for induc-
tion-coils, consisting of a rigid pivoted plate
carrying one contact, a fixed companion con-
tact, a spring tending to hold the rigid plate
agalnst the fixed contact, and an armature
&dapted to strike the rigid plate a hammer-
like blow.

The combination of an induction-coil, an
electromagnet and a vibratile circuit-control-
ler, the circuit-controller being operated by
the combined action of the coil and electro-
magnet, substantially as deseribed.

3. The combination of an induction-coil, an
electromagnet, an armature-lever common to
both and a circuit-controlling element actu-

ated by said lever.

4. The combination of an induction-coil, an

electromagnet, an armature-lever common to

both, a circuit-contr olling element actuated
by %‘ud lever and an ad]ustable Spring ag amst
whmh the coil and magnet act.

The combination of an induction- coll, an
electmmfmnet an armature-lever common to
both, two cireuit - contr olling elements actu-
ated by said lever and adapted to control the
circults of the primary winding of said coil
and the electromagnet respectively.

6. The combination with an induction-coil,
of an armature-lever provided with two shoul-
(ers and a circuit-controlling plate projecting
between .5&1(1 shoulders, the space between the

shoulders affording a certain movement of the

h compared to.

3

armature-lever independent of the plate, for 6o

the purpose set forth.

The combination with the primary wind-
ing of an induction-coil, of an electromagnet
in parallel relation thereto, an armature-lever
common to both, a sprin |
ver 1 opposition to the magnetic pull, and a
circult-controller actuated by the armature-
lever.

8. The combination with the primary wind-

o actine upon the le- 65

ing of an induction-coil, of an electromagnet 7o

in parallel relation thereto, an armature-lever
common to both, a spring acting upon the le-
ver 1n opposition to the magnetic pull, and
two circuit-controllers actuated by the arma-

ture-lever, one of which controls the circuit 75

of the electromagnet while the other controls
the circuit of the primary w:

nding.
The combination with the primary wind-
ing of an mduction-coil, of an electromagnet

1n parallel relation thereto, an armature-lever 8o

common to both, a condenser, two circuit-con-
trollers actuated by the armature-lever and
controlling the circuits of the primary wind-
ng and the electromagnet respectively, and

means whereby the circuit of the electromag- 385

net will be opened ahead of the primary cir-
cult upon each stroke ot the lever.

10. Thecombination with an induction- cml
of a detachable frame applied to the head

S'Jantmlly as described.

11. Thecombination with an inductiomcoil,
of a detachable frame applied to the head
thereotf, said tframe carrying a vibrator, and

thereof, said frame carrying a vibrator, sub- 9o

adjusting-screws exposed outside, and a con- 95

denser-casing hinged to said frame and adapt-
ed to cover said screws, substantially as de-
scribed.

12. In a Ruhmlkorftf or other induction coil,
the combination with a vibrator, of a contact-
screw for the same, said screw having a head
provided with a series of notches and a sta-
tionary spring-pressed pin adapted to engage
with any of said notches for the purpose of
locking the screw at any point of adjustment.

13. In a Ruhmlkorff or other mduction coil,
the combination with the vibrator, of a piv-
oted spring-plate bearing at one end against
the vibrator, a set-screw bearing against sald
plate and means for locking the set-screw at
any point of adjustiment.

In witness whereot 1 subscribe my signa-
ture in presence of two witnesses.

RICHARD VARLEY.

Witnesses:
KrzasrTH CROSWELL,
Wirnierr CHADWICK.
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