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Lo ali whom it may concermn :

Be 1t known that I, Wi, HOCHHAUSEN, a
citizen of the United States, and a resident of
New Yorlk, in the county of New York and
State of New York, have invented certain new
and useful Improvementsin Regulators for Dy-
namo-llectric Machines, of which the follow-
mg 18 a specification.

My inventionis desighed to furnish a simple
and practical means whereby the strength of
current upon a working-circuit supplied from

- a dynamo-electric machine may be kept uni-
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form or constant despite any changes of resist-
anceln said working-circuit. Itiswellknown

1 the art that by shifting the commutator-

brushes of a dynamo-electric machine upon
the commutator-eylinder forward or backward
with relation to the neutral line the eleectro-
motive force of the current taken off by said
brushes may be varied; and it is by taking ad-
vantage of this fact, and by combining with
such Dbrushes certain novel appliances, to be
herein described, for shifting the same in ac-
cordance with changes of carrent strength on
the working-circuit, that I am enabled to ac-
compligh the objects of my invention, and to
keep the current on sueh circuit at its normal
strength, although the resistance may vary.

My invention consists in certain novel de-
vices and combinations of devices, that will be
herein described,and thenrecited inthe claims.

In the accompanying drawings, Figure 1 is
a side view of an apparatus embodying my in-
vention, showing the same applied to the com-
mutator of a dynamo-electric machine. Fig.
218 an end view of the apparatus. TFig. 3 1s
a top view of the same. Fig. 4 is a diagram
of the circuit-connections of the controlling-
magnets which serve to reverse the driving or
actuating mechanism which aets on the sup-
port for the commutator-brushes. Fig. 5 is
an edge view of the controlling-armature and
circuit-closer supported on the field-magnet so
as to be subjected to the magnetic attraction
of the same.

In Fig. 1, A indicates the usual adjustable

support by which the brushes bearing on the

commutator-cylinder are supported and ad-
The edge of said support is provided

with a rack at «, with which gears the mech-
anism that serves to communicate movement

(N0 moidel.)
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thereto from the revolving armature-shaft B,
Fig. 2, sa1d shaft bearing the usual revolving
armature of a dynamo-electric machine.

In practice I have applied my invention to
machines of the Pacinotti or Gramme type,
but do not limit myself to such application.

T'he mechanism which gears with the rack
a 1s preferably of the following construction:
C, Fig. 2, indicates a shaft or spindle mounted

1n a suitable bearing in the frame of the ma-

chine, or otherwise, and carrying at one end
a pinion, b, which meshes with rack @, and at
the other a bevel-wheel, ¢, engaging with a
bevel-pinion, d, which latter is seeured upon
avertical spindle, D, whose upper end issup-
ported in an arm, E, suitably connected to the
post 1%, Ifig. 2, while its lower end has a bear-
1ing in a bar, 1%, also suitably supported from
post ', The spindle D also carries a gear-
wheel, If, which latter gears with a pinion, e,
mounted 1n a horizontally-swinging frame, (3,
having connecting cross-picee g, which latter
carries or constitutes the armature placed be-
tween two fixed electro-magnets, H H?, Fig. 2.
As here shown, the cross-piece g carries an
armature, ¢°, which is sufficiently narrow to
pass between the poles of either magnet, H
H® The armature ¢ islong enough to extend
beyond the poles of either magnet when it is
drawn to one side by such magnet, so that the
attractive influence of such magnet upon the
armature will not be so great as that of the
other, to which latter the other end of the
armature 1s properly presented, so thatitwill
be attracted with sufficient force to draw the
frame into the intermediate position. By this
means the attractive power of the magnets is
not affected by the position of the armature,
as would ordinarily be the case if said arma-
ture were, when drawn over by one magnet,
placed In a stronger field with relation to the
same, but in a weaker field with relation to
the magnet on the other side, so that the lat-
ter could not restore it to an intermediate po-
sition. The frame G ¢ swings about spindle
D as a center, and serves to throw a friction-
wheel, f,- mounted on the arbor of pinion e,
mto engagement with one or the other of two
disks or plates, & 7° revolving in a vertical
plane, and secured to the armature-shait B.

| The diameter of the wheel f is slightly less
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than the dustance between the revolving disks | 1n the current strength inthe cireuit supplied

I I, so-that when i1t 1s in an intermediate po-
sition no movement will be communicated
from the armature-shaft to the pinion ¢ and
the connectéd train of wheels communicating
with the commutator-brush support A. 1o

hold the frame G and the wheel fin such in-
termediate position, and to restore it to such
position when magnets H and H* are acting
oppositely upon the same, I provide a cateh,

m, eonsisting of a revoluble stud or disk, m,

mounted on g fixed spring, m°, which tends
to force said disk into the space between two

pins, = n, on the frame G, with sufficient foree
to hold the frame firmly in an intermediate
position, so long as - the action of magnets H
H? is balanced, but to nevertheless allow the
frame to be swung, and thus bring wheel finto
contactwith 2 or2’ when one magnet acts alone.
When both magnets are energized, the frame
G- assumes an intermediate position, and the

wheel /18 out of contact with both disks 7 2’

so that no movement 1s imparted therefrom
to the commutator-brushes. A brake-pin, /7
attached to the same support as catch m, isar-
ranged 8o as to impinge against the edge of
diSl{ 7/, and bring it promptly to rest when the
catch m is forced into contact with both studs
or pins # n, and the wheel fis drawn out of
connection with a revolving disk, 2 or 2% If,
however, magnet H°, for instance, is aloneen-
ergized, the energizing-current bemo with-
drawn from H, the frame G will be SWUNg S0 as
to bring wheel 1 1nto conneetion with disk he,

so that if the direction of revolution of shaft B
be 1n the direction indicated by thearrow, the

~wheel 2 will be rotated, and movement will be
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communicated to the commutator- brush sup-
port A through the gearing described, in such a
direction as to move the commutator-brushes
forward 1 the direction of revolution of the
armature of the machine. This movement
will continue until the magnet H is again en-
ergized and frame G resumes 1ts intermediate
position. If, on the other hand, the frame be
moved by the action of the magnet H, (mag-
net H* being in this case passive,) the wheel f
will be drawn against disk 2, so thatmovement
will be communicated to the commutator-
brushes it an opposite direction—such move-
ment continuing until magnet H again acts
with H* but oppositely, when the action of
spring m° will restore the frame to its interme-
diate position, and the adjustment backward
of the commutator-brushes will cease.

In order to bring the magnets H H*intoand
out of action at the proper times, I prefer to
employ an arrangement of circuits and circuit-
controller, such as is shown in Figs. 4 and 5;
but I do 110t limit myselftosuch ar rm‘zﬂement
as when magnets H H*® are used for 0pemt1nﬂ
the 1"eversing devices of the operating mech-
anism between the armature-shaft and the
brush-support, any suitable eircuit-controller
may be employed, provided it be properly ar-

by the machine, so as to allow one magnet to

act while the current strength 1s above -the
normal, and to allow the othel magnet to act
while 15 18 below the normal, and to also keep
both magnets in or both out of circuit while
the currentstrength in thegeneral ¢ireuit sup-
plied by the machine remains at normal.

- Referring to Figs. 4 and 5, M indicates an
armature of soft iron, mounted on a plate, N,
and L 1ndicatesa circuit-closing arm connected
with said armature, and arranged to make con-
tact with either or both of the contact-points
pp*,insulated from oneanother, and connected,
respectively, by senarate conductors X X*with
the electro-magnets H H® = The contacts p p?
are formed, as shown on ihe ends, of separate
conducting-pieces insulated from one another,
but forming together a compound contact-le-
ver swinging on supports # ¢, :Ll%o insulated
from one another. A spring, p*, adjustable
by suitable devices, holds the contact-points
of the leveragainst the arm I, and constitutes,
in effect, the retractor of the armature DM,
Armature M is arranged within the attractive

sphere of an electro-magnet in the cireuit of

the machine, orsuitably conneeted to said cir-

cuit, so as to attract said armature with a forece

corresponding to the amount of current flow-

1ng 1n saild eircuit. In the present case the

varying attraction is secured by pivoting the
armature on the field-magnet of the machine
below the head of the npper plate, so that the
magnetism of the latter will tend to dl aw the
armature upward. The retractor p* is so ad-

justed that whenthe current, and consequently
the attraction, is normal, the ar mature will re-
tain a ]‘101‘*izont{-1.-1 posit-ion, and the arm L will
make connection with .both contaets p p*. If
the attraction increase, the armature will be
drawn up, and L will rock on pp* breaking

- contact with the former, but retaining contact
with the latter. If, when the armature is in

a horizontal 1)081131011 the attraction decrease,
the upper end of the doub]e contact-lever wﬂl
move outward, and L will rock on p p?% 80 as
to break contact with the latter, but preserve
contact with the former.

The circuit-closing apparatus and the mag-

nets H H* are in the present case placed in the

general circuit, as indicated, the circuit being
from field- mag net through W 1ire 6, Spr 1110 W to
L, contact p or p, conneetmn Splmo 10° Or W,

wire X or X% and magnet H or H. After

passing through the latter the eircuit reunites,
as indicated, “md is carried to the electric
lamps or Othel working-resistance.

The general operation is as follows: If all
of the working-resistance for which the ma-
chine is adapted 18 in circuit, and the commu-
tator-brushes are in a proper position on the
commutator to allow of the development and
supply to the outside circuit of a current of the
proper electro-motive foree, then the current
strength on such. cireuit will be of nor mal or

ranged and actuated to respond to variations | proper amount, and the armature M will be
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drawn up with just sufficient f(}réejto cause the | ted to them automaticall

arm L to make connection with both contacts p

¥, thus elosing the circuits through both mag-

nets I H*. The frame G and wheel £ will there-
fore be in an intermediate position, so thatno
movement will be impartedto the commutator-
brush support A,and will retain this Position so

long asthe eurrentremains of proper stren oth.

Ifnow, the working-resistance diminish so that
with the commutator-brushes in their ori oinal
or normal position the electro-motive force,
and consequently the strength of current, will

- 1ncrease, then the armature M will be drawn
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backward on the commutator.

up with an increased foree, causing L to rock
on p p°, 80 as to break connection with p, while
retalning it with p*. Magnet H will thus be
thrown out of cirenit, and magnet H? will then
act to swing the frame G, bring wheel f into
connection with disk 7% so that the brush-sup-
port and the brushes will begin to move for-
ward, and to thus cause a decrease in the elec-
tro-motive force of the eurrent taken from the
armature. The movement will continue until
the electro-motive force falls to a point where
the current upon the general cireuit will be of
thenormalstrength,atwhichpoint the stren gth
of the field-magnet will become normal, and
the armature M will resume the position in
which connection is made with both contacts

2 ’ . . . . !
P P, 80 as to bring magnet H into cirenitagain.

When this happens,the frame G will resume its
Intermediate position, as already explained,
and the adjustment forward of the commuta.-
tor-brushes will cease. The brushes will re-
taln this position so long as the current re-
mains of normal strength. If, now, the re-
sistance in the general circuit increase so as
to diminish the strength of current and to re-
quire an increase in the electro-motive force,
In order to keep the strength normal , the com-
mutator- brushes will be drawn toward the
point where the electro-motive foree will be
greater. This will be effected, because the ar-
magure M willbe held np with less power when

the resistance is introduced, and the connec--

tionwith contact »* will be broken, the Spring
p® then forcing the upper end of the double
contact-lever outward. By this means nag-
net H* is thrown out of eircuit, and magnet H
then pulls the wheel f into connection with
the disk %, so that the brushes begin to move
This back-
ward movement continues until the brushes
reach a point where the electro-motive force
1s such as to produce a current of the normal
strength, at which time the field-magnet be-
comes strong enough to draw the armature M
into a position where both contacts p p° are
closed. The frame G then comes to a normal
position, and the adjustment of the brushes
ceases until another change in resistance and
strength.-of’ current ocecurs. The magnets H

H® may be energized from a current derived |

from any source, it not being necessary that
the current of the machine should be used for

this purpose, and the current may be admit- i

gt

y Dy other arrange-
ments of circuits, and of devices Noving at-
tomatically in response to changes in the cur-
rent strength. 1 do not, therefore, wish to be
understood as limiting myself in these partic-
ulars to the special arrangements and devices
herein shown,

I have described a commutater-adjustment

‘which involves.the moving of the commuta-
-tor-brushes on the commutator-cylinder; bub

it is obvious that my invention is not limited
to sueh special arrangement, the conditions
requiring only a relative displacement of the
points of contact of the brushes with refation
to the neutral line. Thearrangement of mag-
nets H H* acting oppositely on the armature,
a reversing mechanism, and the combination
therewith of the circuits and circuit-controller,
whereby either or both may be placed in eir-
cult and made to operate the lever or frame (7,
as described, might be used with advantage
in connection with other motors tfor reversing
the movement of the brushes, or with other
devices intended to regulate the electro-mo-
tive force of a dynamo-machine, and requir-
ing a movement of the immediate reguilating
appliances in one or the other direction, and
the stoppage of such appliances, while the
current strength is normal.

1t 1s also obvious that by my invention the
armature-shaft of the machine might be used
for communicating movement to regulating
appliances working on other principles, pro-
vided the construction be such that the imme-
diate regulating device requires to be moved
1n one direction or the other, according to the

change in current, and to remain at restwhile.

the current is normal.
What I claim as my invention js—
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1. The combination, with the revolving ar- -

mature or armature-shaft on a dynamo-elec-
tric machine, of an adjustable commutator for
sald armature, two revolving wheels actuated
by said armature-shaft, an intermediate wheel
gearing positively with the adjustable com-
mutator, and an electro-magnet for bringing
said intermediate wheel into connection with
one or the other of the revolving wheels, said
electro-magnet being energized by and vary-
Ing In power with the current collected by
sald commutator.

2, The combination, with the armature-
shaft, of adjustable commutator-brushes con-
nected therewith by intermediate reversing
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mechanism, two electro-magnets acting in op-

posite directions on said reversing mechan-
1sm, so that when one actuates said reversing
mechanism the commutator-brushes may be
moved in one direction, and vice versa, and
means for energizing one or the other of said
maguets simultaneously with the rise or fall
of the normal current strength.

3. The combination, with the armature-
shatt, of two disks or wheels, 2 7%, on the ar-
mature-shatt, a wheel, 7, through which move-
ment may be communicated to the regulating
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devices for changing the electw motive force |

of the machine, and means for bringing sald
wheel into contact with one or Lhe othel* of
said disks or wheels & &, according as the
current strength rises or falls above or below
normal. -
4. The combination of the armature-shalt
having the two disk wheels or surfaces & 77,
the ‘1(1]11‘413&1)16 commutator-brushes or other

device for regulating the electro- motive torce

of the machme the intermediate actuating

mechanism, wheel f, forming a portion of the

same, and mounted on 2 swinging lever, and

two electro-magnets acting on said lever In

opposite dlreetlons as and For the purpose de-

SG_I 1bed.
5. The combination, with the armature-

shaft, of the ad311stable commutator or other
devwe by the adjustment of which the elec-
tro-motive force of the machine may be regu-
lated, the intermediate actuating mechamsm
the fmme or support G, carrying wheel f, or
other device whereby the mechanism may be
run in either direction from the shatt, and two
electro-magnets, H I’ arranged to actuate the
frame (x in opposite dlrectlons, substantially
as and for the purpose described.

0. The combination of the armature-shaft

having - driving-surfaces & /% the adjustable
commutmtor or 1ts equivalent, the intermediate
actuating mechanism provided with the mova-
ble drwmn-wheel f, the two electro-magnets
eontrolhnﬂ* the position of said wheel, and
suitable means whereby a current may be ad-

mitted to both or one of said magnets, accord-

ing as the current strength is at normal or

above or below normal.
7. The combination,
shaft having driving - Surfaces h I,

.with the armature-
of the
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wheel 7, monnted on sw inging frame Gr mag- 40

nets H H? brush-support A, having rack a,
and the intermediate drwmn mechmnsm be-
tween said rack and wheel f.

8. The combination of support G, wheel f,

rack c.
Signed at New York, in the county of New

York and State of New York, this 22d day of
March, A. D. 1883.

WILLIAM HOCHHATUSEN.

Witnesses: |
THOS., TOOMEY,
(EO. C. COFFIN.

| gea,r ' d ¢, horizontal shaft C, pinion b, and 45
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Correction in Letters Patent No. 294,040,

It is hereby certified that Letters Patent No. 294,040, granted February 26, 1884,

| upon the application of William Hochhausen, of New York, New York, for an Improve-
~ment m “Regulators for Dynamo-Electric Machines,” should have contained the fol-

lowing clause, setting forth certain foreign patents which had been obtained by the
sard William Hochhausen, viz: “Subject to the limitation prescribed Ly section 4887
of the Revised Statutes, by reason of English patent No. 2,038, dated April 23, 1883;
French patent No. 165,988, dated June 12, 1883; and Canadian patent No, 17,408,
dated July 26, 1883.” |
It is further certified that the United States Letters Patent No. 294,040 should De
read with this clause inserted in the grant thereof, thereby limiting its term, and to
make it conform to the files and records pertaining to the case in the Patent Office.

Signed, countersigned, and sealed this 25th day of March, A. D. 18384.
[SEAL.] . M. L. JOSLYN,
' ' Acting Secretary of the Interior.
Countersigned :
BENT. BUTTERWORTH,

Commissioner of Patenta
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