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To all whom it may concern:

Be it known that I, Henxry ViNcenT
Jawmzs, a citizen of the United Kingdom of
Great Britain and Ireland, and resident of
“Cintra,” Aldenham avenue, Radlett, in the
county of Hertfordshire, England, have in-
vented certain new and useful Improve-
ments in Controlling Means for Electro-
magnetic Feed-Reel Q.Brakes, of which the
following is a specification such as will en-
able others skilled in the art to which it
appertaing to make and use the same.

This invention relates to means for auto-
matically varying the energy value of the
energizing coil of an electromagnet where-
by its operative value is varied in a like
manner.

The object of the invertion is to auto-
matically regulate the power of an electro-
magnetic device so that the latter is able to
operate a mechanism in an increasing or de-
creasing manner as desired. -

Referring to a rotary web fed printing
press I will explain that the paper web is
gripped between the printing and impres-
sion cylinders and the reel thus unwound
as they are rotated. The web feed so ob-
tained is required under tension varying
according to paper and press conditions as
to the same printing unit from time to time,
and relatively as to various units where
same are used collectively as one printing
machine. In such latter combination one

_ unit so used may require a heavy brake and
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web tension, whereas another unit forming
part of the same combined press will re-
quire practically none, but the brake neces-
sary to overcome the maximum momentum
of all reels of the same given diameter and
bring same to rest will be approximately
equal, and this invention is designed to
meet the requirements of these conditions.
The form of feed ree! brake usually em-
ployed at the present day is of the double

shoe type clamped around a brake mem-

ber by a-screw and hand wheel, which
theoretically should have the shoe pres-
sure continuously reduced as the feed
reel diameter—but this is impracticable,
with the result that brakes are fre-
quently allowed to become excessive as
the reel is unwound and web fractures oc-

:cur with consequent waste of time and ma-

terial. Further, as it is also impracticable
to manually adjust such brakes to prevent
reel overrun as the press is quickly brought
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to rest, a heavier brake than. is needed for

web feed tension purposes is frequently car-
ried so as to limit the possibility of reel
overrun as far as practicable, resulting in
considerable waste of power.

The object of my invention may he de-
scribed as a means whereby the determined
effective electrical energy applied (fed) to
the energizing coil of an electro-magnetic
feed reel brake will be automatically varied
In approximately like percentage value, by
operation of the means between given lim-
its corresponding to maximum and mini-
mum feed reel diameters whether the en-
ergy be that necessary to effect maximum
brake or minimum,—whereby the applied
brake energy will be at all times uniformly
reduced in proportion to the reel diameter
and consequent leverage operating through
same against the brake applied at constant
radius, for the purpose of automatically ob-
taining a constant web feed tension during
normal running conditions whether such
tension be light or heavy to suit the require-
ments—and further as a means whereby the
effective electrical energy applied to the
brake energizing coil as the press is brought
to rest will be automatically proportionate
to the feed reel diameter and be capable of
overcoming its maximum momentum to pre-
vent reel overrun, but be of such value only
as will insure this without risk of web frac-
ture by excessive brake entirely irrespec-
tively of the brake employed for web feed
tension purpose, by which means it will be
possible to employ any minimum required
brake for web feed tension purposes with-
out any risk of reel overrun. '

My invention will be ascertained in and
by the fellowing statement:— =
By means of suitable electric switch gear
I electrically connect and variably feed the
energizing coil of an electromagnetic feed
reel brake in parallel potentiometer method
across various sections of an ohmic resist-
ance and thereby feed variable effective

electro-motive-force to the energizing coil .

for the purpose of a variable brake in rela-
tion to the feed reel diameter. This opera-
tion by itself would vary the ohmic value
of the parallel circuit formed by the ohmic
resistance and coil in parallel with it, de-

-creasing the ohmic value of the combination

as the effective electro-motive-force applied
to the coil is decreased, and reversely.
Therefore by means of mechanically inter-
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locked switchgear simultaneously operated
I electrically connect and cut into series

, with the parallel combination a variable

ohmic resistance of such ohmic value as will .
maintain a controlling combination formed
by the ohmic resistances and brake energizing
coil of approximately constant ohmic value. _
Thereby 1 obtain like percentage variation
of the effective electro-motive-force applied
to the brake energizing coil by operation
of the switchgear through given limits, say

between those corresponding to maximum

and minimum feed reel diameters, regardless
of the value of the electro-motive-force ap-
plied to the combination and likewise the

"energy applied to the brake energizing coil,

either as an initial quantity or that later
determined ‘as to increase or decrease at -
any reel diameter while same is being un-
wound. I employ further variable ohmic
resistances by which the effective. electro-
motive-force applied to the complete auto-
matic coil controlling means shall be deter-
mined, for the purpose of a web feed tension
and to prevent reel overrun, the value of -

- the one being entirely independent of that
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of the other, whereby a positively effective
brake proportionate to the reel diameter will
be developed to prevent overrun, though the
brake immediately previously employed for
web feed tension may have been maximum
or minimum—and automatic switch means
for the operation of the circuits including
the foregoing yariable ohmic resistances and
brake energizing coil. "I control the said
switch means by a mechanical device such
as the known form of lever resting on the _
feed ree] and mechanically connected to the -
switch for the purpose of its operation in
relation to the feed reel diameter. :

I will now describe my invention with.
reference to the drawing representing one
method of putting same into operation.

C, is the energizing coil of an electro-
magnetic feed reel brake. '

A, is a two section switch shown in the
position corresponding;to maximum feed
reel diameter in relation to the ohmic resist-
ance elements, E and E’, which latter are
each of such ohmic value and so spaced and
electrically connected, that with the switch
bridging any steps from 1 and 14 to 7 and
74, the ohmic value of the circuit including
resistance E in series with resistance E’ and
coil C -in parallel, will remain approxi-
mately constant, With the switch bridging
contacts 1, 14, (before the function of con-
trol is commenced), the series resistance E
is short circuited and not yet cut into effec-
tive circuit. . ‘ ,

L, is a lever with a wheel at one end bear-
ing against the surface of the feed reel at
all diameters by means of spring S, and me-
chanically coupled to the controlling arm of

switch A but insulated therefrom.

,401

R, is a hand operaﬁéd theostat by which

the effective electro-motive-force in the cir--

cuit of the combination of resistance ¥ when
effective in series with resistance E’ in par-
allel with coil C is determined, and like-
wise the electrical energy applied to the
brake. :

H,.is an electro-magnetically operated
switch controlling the electricity supply of
the circuit through either of two paths—
one through . contacts V, W, and alterna-
tively through X, Y, _

- N, is a limit switch by which the elec-
tricity supply circuit is cut off with the
plant at rest.

The operating coil of switch  H is ener-
gized simultaneously with the main driving
means of the printing press.and a circuit
to the brake magnet coil C established
through contacts V, W,—rheostat R,—re-
sistance P,—switch A and such of the re-
sistances K, E’ as may be cut into circuit
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thereby when operated by lever L, according .

to the feed reel diameter.

"The energy applied to the coil C is first
determined by adjustment of rheostat R,
in accordance with: the brake required for
web feed tension purposes, after which the
effective energy so determined is automati-
cally reduced by switch A operated by lever
L proportionately as the reel diameter
diminishes—and entirely regardless of the
value of the energy as determined by rheo-
stat R, the effective values being previously
determined to give the required varying
brake torque. .

As the main driving means of the print-
ing press is brought to rest, the operating
coil of switch
switch falling by gravity, a circuit is estab-
lished through “contacts X, Y, and that
through V,
circuit to coil C, through resistance P—
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is deénergized and the.’
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, opened, thus completing a -

switch A, and such of the resistances E, E’, -

as may be cut in thereby, and energy fed
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to the coil and a brake established in propor- -

tion to the reel diameter as. first determined
by resistance P, and regulated by switch A,
operated by lever L, regardless of the de-
gree of energy previously employed for web
feed tension purposes. '

The ohmic value of the series-parallel cir-
cuit including resistances B, E’ and coil. C,
being at all times approximately constant
whether . the switch A be in the position
bridging contacts 1, 14, corresponding to full
reel diameter or any intermediate position to
7, T4, corresponding to minimum reel di-
ameter, the effective energy of the circuit
determined by rheostat R, will thereby be
varied at all times in like percentage value
by maximum movement of switch A, between
minimum and maximum' reel positions
whether the applied energy determined by
rheostat R be minimum or maximum, and
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likewise the effective energy fed to the brake
through contacts X, Y, will be varied in
relation to the feed reel diameter to prevent

- reel overrun and a brake be established as
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previously- and permanently determined by
the ohmic value of resistance P.

What I claim and desire to secure by Let-

ters Patent is:—

‘1. Means for the automatic regulation of
a controlling electro-magnet or solenoid in
varying degree comprising in combination
variable ohmic resistance elements,—a con-
trolling electro-magnet coil electrically con-
nected in parallel with a part of same, and
electric switch means by which the coil may
be variably connected across various sections
of the resistance elements, and means for
operating the switch means to simultane-
ously vary the ohmic values of the resist-
ances to maintain a constant ohmic value of
the control combination formed by the ohmic
resistance and controlling coil, whereby the
same percentage variation of the electro-
motive-force applied to the coil will occur
within given limits of operation regardless
of the value of the electro-motive-force ap-
plied to the complete combination.

2. Means for the automatic regulation of
a controlling electro-magnet or solenoid in
varying degree, comprising, in combination,
a pair of variable ohmic resistance elements
adapted to be connected in series with such
parallel circuit, and automatic means asso-

-ciated with said pair of resistance elements

for varying their relative ohmic values in
such a manner that with any given constant
value of electro-motive force applied to the
series-parallel circuit, the relative ohmic
values of the pair of. resistances may be
altered, the one increased as the other is de-
creased, and reversely, without altering the
total ohmic value of the series-parallel cir-
cuit, but thereby changing the value of the
balance of*electro-motive force across each
resistance of the pair and likewise the ef-
fective electro-motive force applied to the
controlling coil. ‘

3. Means for the automatic regulation of
a controlling electro-magnet in varying de-
gree comprising in combination a control-
ling electro-magnetic coil, a variable ohmic
resistance, a part of -which is electrically

- connected in parallel therewith, and means

for varying the ohmic value of the resistance
whereby the series-parallel combination of
the ohmic resistance and coil will be main-
tained of approximately constant total ohmic
value. :
" 4. Means for the automatic regulation of
a controlling electro-magnet in varying de-
gree comprising in combination a ¢ontrol-
ling electro-magnetic coil, a variable ohmic
resistance connected in parallel therewith,
and means whereby the coil is variably con-
nected in parallel with the resistance and
simultaneously the ohmic value of the re-
sistance is regulated to maintain a complete
combination of constant ohmic value, where-
by the effective electro-motive-force applied
to the coil will be varied in like percentage
within given limits of operation regardless
of the value of the electro-motive-force ap-
plied to the complete control combination.
5. Means for the automatic regulation of
a controlling electro-magnet in varying de-
gree comprising in combination a variable
ohmic resistance, a controlling electro-mag-
netic coil electrically connected and variably
fed in parallel with same—a variable ohmic
resistance adapted to be electrically coupled
in series with the foregoing parallel circuit
forming a series-parallel control combina-

“tion, and electric switch operating means

whereby the effective electro-motive-force
applied to the controlling coil will be varied
but the ohmic value of the control combina-
tion be maintained constant.

In witness whereof I have hereunto set
my hand in presence of two witnesses.

HENRY VINCENT JAMES.

Witnesses:
Louise IsaBer. Wirson
Crristiva WiNTFRED dLARKE.
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