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JOHN J. HOGAN,

O NLW HHAVEN, CONNEOTICUI‘ ABSIGNOR OF ONE-

FOURTH 10O THOMAS W. CORBETT, OF SAME PLACE.

ELECTRIC-CURRENT CONTRO LLER.

SPECIFICA”IOBI formmg part of Letters Patent No. 606,012, dated June 21, 1898.

I—lpnhcmtmu filod July 15, 1897, %eufﬂ NE}; 644,616

(No mndel )

To all whom 6 may coreer:

Be it known that I, JouN J. HOGAN, a em—
zen of the United ,Sta;tesj residing at New
Ilaven, in the county of New IHaven and
State of Connecticut, have invented certain
new and useful Impmvements in Current-

Controllers; and I do hereby declare the fol-

lowing to be a full, clear, and exact descrip-
tion ot themventlon such as will enable oth-
evs skilled in the. art to which it appertains
to make and use the same.

My invention relates to devices for reduc-
ing and controlling the intensity of an elec-
tric current with a view to enabling a cur-
rent of normally high voltage to be applied
to various uses in Wthh a low voltage cur-
rent is required.

The object of the invention is to pr ovide an
apparatus by means of which a high-voltage
current of electricity can be :r*educed to any
voltage desired and by which the voltage of

the reduced current can be increased and di-

minished without breaking or interrupting
the current in the slwhtest degree. |

A. further object is to eombme with such
means for minutely and uninterruptedly ad-
justing the intensity of an electric current
indicating means lor indicating at all times
the amount of resistance to which the cur-
rent is being subjected by the apparatus.

To these ends my invention consists in an
apparatus for reducing and governing the in-
tensity of an electric current constructed
and operating substantially in the manner
hereinafter set forth.

Referring to the drawings, in which like

numerals designate like parts in the several
views, I'igure 1 is a plan view of ‘an appa-
ratus embodying the invention. Fig. 2 is a
side view thereof. Fig. 3is'a dlaﬁ*rmn 1llas-
trating the manner of wiring the ‘Lppamms
at the under side of the baJse of the latter.
Iflg. 4 1s a plan view of the parts within the
casing with the latter removed. Fig.?5isa
side view of the same parts. Fig. 6 is an end
view of the carriage. Fig. 7isa cross—sectiou
taken at line v vy of Ifig. 4, showing the gear
connections between the shafts. Fig. 8is a
cross-section taken at line z z of Kig. 4, show-

o 1ngthemeansfor preventingaccidental move-

{

|

ment of the shaft which controls the feeding
movement of the carriage.

- The numeral 1 deswnates the base of the
apparatus, composed of any suitable non-
conducting material, which base carries at
or nearone end an incandescent lamp 2 and a
plug-socket 3 to receive the usual form of plug
by which connection is made with an incan-
descent-lamp circuit, and at or near its oppo-
site end said baseis provided with the binding-
posts 4 5. A switeh 6 is located on said base
near the lamp 2 and socket 3, and by reference
to the diagram Ifig. 3 it will be seen that one
side of said switehis connected by awire 7 with
the lamp 2, and its opposite side is connected
by awire3d with the socket s, and also that said
lamp is connected by a wire 9 with binding-
post 5 and sald socket is connected by a wire
10 with binding-post 4. Wires12 and 13 lead
from said binding-posts 4 and 5 , respectively,
to the Ppoint where the current is to be util-
ized, and the circuit thus established is adapt-
ed to be opened and closed by the switeh 6
in an obvious manner. Bylocating the lamp
2insaid circuit I not only reduce the intensity
of the current by the amount of resistance
offered by said lamp, butb also thereby pro-
vide a constant indicator to instantly indi-
cate by its incandescence any interruption in
or diminution in intensity of the current sup-
plied to the apparatus, as i1s common in elec-
tricalappliances. Between the binding-posts
and said lamp andsocket is located the mech-

anism, next to be deseribed, for still further

1*ed1101110 and governing Lhe intensity of the
current. bultably secured upon the base 1 1s
the frame composed of the bottom 14 and end
standards 15 10, preferably cast in one plece,
and cross-bar 17, connecting sald standards
near their upper ends. (See Figs. 4 and 5
Upon a shaft 18, journaled in smd end stand-
ards of the frame, is secured a cylinder 19,
of hard rubber or other insulating material,
to one end of which c¢ylinder is secured a
brass or other metallic disk 20, as shown in
Fig. 5, and about the circamference of said

c¢ylinder 1s wound a coil of wire 21, preferably

of German silver, extending throughout its
iength. The convolutions of said coil are
slightly separated from each other, as shown,
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and one cnd of the coil is connected to the ! current by a continuous movemoent, whereas

disk 20, while its opposite end is fastened to
a plate 22, sceured to the eylinder at its OP-
posite end. One end of the shaft 18 projects
for a short distance beyond the end of the
frame and terminates in a non-conducting
hand-wheel 23, by which the shaft and iis cyl-
inder may be manually revolved. Above
cach shalt and eylinder is located a carriage
24, which loosely embraces at its opposite
ends a rod 25 and a shaft 20, extending be-
tween the end standards, whereby it is free
to move upon said rod and shaft in a plane
paraliel with shaft 18, and said ecarriage car-
ries a contact-finger 27, havine a curved end
which rests upon the coil 21 on the ¢ylinder,
as shown in Fig. 5, and engages two or more
convolutions of said coil. A scerew-shaft, 28,
journaled in the standards between rod 25
and shaft 20, carrvies a spur-gear 29, which is

18 by an intermediate gear 31, journaled on
standard 106, whereby said serew - shaft is
auscd to revolve in unison with shaft 13,

and the piteh of its thread corresponds with
the piteh of coil 21 on the eylinder. Said
serew-shalt passes through an opening in the
arriage 24, which latter is herein shown as
being composed of two parallel bars united
by a cross-piece 32, Fig. 4. Upon the shaft
26,between the bars of said carriage, is mount-
ed an arm 33, which is connected to the shaft
by a spline and groove, (see Iig. 6,) whereby
sald arnt is adapted to move with the carriage
longitudinally of said shaft and to have a
rocking movement with the shaft independ-
ently of the earriage. At one end the arm 33
carries a half-nut 54 (shown by broken lines
I Iig. 6) to engage the scerew-shaft 28 and
cause the lattertoimpart movementto the car-
riage, and at its opposite end it carries o rack-
bar 35, which is adapted to cngage o toothed
wheel 36, journaled upon a stud 37 on ihe
frame (sce Fig. 4) and having connected with
o3, A short shaflt 39, joui-

it a bevel-gear 53,
naled in brackets L0 on the frame, carries at
one cnd a bevel-gear 41, which meshes swith
sald gear 38, and at its opposite end earries
a spur-gear <42, which meshes with an inter-
mediate gear 43, driven by the gear 31. (Bee
IFig. 7.) By means of said shaft and gear
connections the toothed wheel 36 is eaused to
revolve in unison with the operating-shaft
18, DByimparting aslight rockin g movement
In one direction to the shaft 26, which carries
the non-conducting thumb-piece 44 for the
purpose, the half-nut 34 can be engaged with
the serew-shaft 28 and the rack-bar 35 dison-
caged from the toothed wheel 86, and by a
similar movement of said shaft in the OPpo-
site dirveetion the rack-bar is engaged with the
toothed wheel and the half-nut is disengaged
from the serew-shaflt. In this manner 1 PLo-
vide for two independent feeds of the ear-
riage, both operated from the ocperating-shaft
18, of which the serew-feed is used 10 offoet
an inereasc or decrease in the

vellage of the |

connected with a similar spur-gear 30 on shaflt |

Dl

the rack-and-pinion feed is used principally
for shifting the position of the carringe from
one pointto another of the resistance-coil pre-
paratory to starting the screw-feed into oper-
ation, the rack-and-pinion feed eausingacon-
siderably faster movement of tho carringe
relatively to the movement of the operating-
shaft 18 than the serew-feed. The shaft 26
has a depending arm 45, {see Fig. 8,) which

carries atits lower end a laterall y-projeciing

stad 46, and a lever 47, pivoted ab 18 to the
frame, carries at its free end a roll 49, while
& spring 50, secured at one end to the Irame,
engages the under side of said lever and re-
tains it 1n such position that its roll 49 en-
gages the stud 40 to prevent accidental move-

ment of the arm 43 and shaft 20 in both posi-

tions of the latter, while at the same time
permitting said shaflt and arm to be positively

rotated in either direction when desired.

A
stop-pin 51 on the frame also prevents undue
movement of the arm 45 in one direclbion.

A suitable casing 52 ineloses the frame and
the mechanism supported thereby, and to con-
stantly indicate the position of shaft 26, or, in
otherwords, toindicate which one of the Lwo
feeds is in operative engagement with the
carriage, said shaftearries a linger or pointer
oo adjacent to ils thumb-piece, which zives
sueh indication, in conneetion with an VoS-
able marks or words on the outer surlfaee of
the easing 52. |

Upon the cross-bar 17 of the frame are 1o-
cated two posts 54, upon which is supported
a dial 55, and a shaft 56, journaled in sald
eross-bar, carries at ils upper end a pointer
27, which overlies said dial, and at its lowoer
end carries the {oothed wheel 58, which is
cengaged by araclk-bar 59 on the carriage 34,
satd dial is so graduated relatively to Lho
piteh of the coil 21 that the pointer indicates
theveon the voltage of the current being eon-
trolled at all times.  The casing 52 has a
glass-covered opening in its upper side, ns
shown in Iig. 1, Lo expose to view said dial
and pointer.

A wire 60 conneets the binding-posl L with
some part of the frame 14115 16, and a wire ¢
connects the binding-post 5 with two moetallie
strips or brushes 62, whieh are mounted upon
a non-condueting base 05 on the frame and
bear against the disk 20 ab the end of the ey -
mnder 19,

dhere is thus established from the
main cireuit a shunt-cireuits extending {rom
one binding-post through the [rame, the ear-
riage 24, its contact-finger 27, the resistance-
coil, disk 20, and the Dhrushes 62 to the SHIE
site binding-post.

When the earriage 24 is ot the extreme
ITmit of its movement toward Lhe rightin I a,
o and itg finger 27 18 in contact with the disk
20, there is practically no resistance to the
passage of the curreut through the shunt-cir-
cuib,and the voltage of the current inthe main
circult through the wives 12 18 is unalfectod
by the resistance-coil 21, Jf now shafi 18 be
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manually revolved to cause the carriage to |

move toward the leff, the resistance in the

shunt-ecireult will increase with each convo-

lution of the coil 21 traversed by the finger
27, and the voltage of the currentin the ma,in
cireuit is iuCre&sed accordingly, there being
no break in the circuit, because the advanc-
ing movement of the carriage is timed exactly
with the pitch of the coil, as before desecribed.
S>uch movement can be hastened or retarded
by turning the operating - shatt faster or
slower and may be continued until the entire
length of the coil is included in the shunt-
circuit, thereby securing the maximum vol-
tage which theapparatusisdesigned to afford.

Whenever it is desired to make a consider-

able shift of the carriage without waiting for

the action of the serew-feed, shaft 26 is moved
to 1ts opposite position to throw the rack-and-
pinion feed into gear, and the shift is made,
after which said shaft 18 again operated to re-
store the connection of the screw-ieed.

1t will be noted that by means of the ap-'

paratus thus constructed I not only change
the voltage of an electric current without
breaking or interrupting the circuit, but that
I am also enabled to govern the changes in
the voltage to the most minute degree from
the highest tothe lowest. These capabilities
render the apparatus peculiarly applicable
for use 1n dental and surgical operations and
other situations in which exact control of the
voltage of the current during each instant of
the opemlmn 1S essential.

It is obvious that various modlﬁcatmn& in
the minor details of construection as herein

shown and described can be made within the
spirit of the invention. |

Having thus fully deseribed my invention,

what I elmm, and desire to secure by Letters
Patent, is—

1. In a current- controller' an operating-
shalt, a resistance-coil eoncentrlcally mount-
cd upon said shaft and revoluble therewith,
a screw-shaft parallel with said operating-
shaft and having a thread corresponding in
pitch with that of the convolutions of said re-
sistance-coil, a carrier movable in a plane
parallel with the axes of said shafts and ac-
tuated by the thread of said screw-shaft, a
contact-finger mounted upon said carrier and
cngaging sald resistance-coil, and intermedi-
ate connections between said operating-shaft
and said screw-shatlt for causing the latter to
revolve in synchronism with the former, sub-
stantially as set forth. .

2. In a current-controller, the combination
with an operating-shaft carrying a resistance-
coll, of a carriage movablein a plane parallel
Wlth the axis Of said shaftand carrying a con-
tact-finger which engages said coil, a screw
f eedmn mechanism and a rack-and-pinion
feeding mechanism both of which are actuated
by said operating-shaft, and means for inter-

GI

changeably connecting said carriage to said 65

feeding mechanisms, whereby either mech-
anism can be utilized to impart movement to
the carriage, substantially as set forth.

3. The combination with the operating-
shaftcarrying the resistance-coil,of the screw-
shaft, the toothed wheel, as 36, gear connec-
tions between said opemtmw-sh&fb and said
screw-shaft and toothed wheel respectively
whereby both of the latter are actuated from
the former, the movable carriage carrying a
contact-finger which engages said resistance-
coil, a half-nut for engaging said screw-shaft
and a rack-bar for engaging said toothed
wheel, both connected with said carriage, and
means forinterchangeably engaging said half-
nut and said rack-bar with sald screw-shaft
and toothed wheel respectively, substantially
as set forth. _

4, In a current-controller, a suitable base
having located thereon anincandescent lamp,
& plun‘-socket two binding-posts, one of which
posts is electrically connected to said lamp
and the othertosaid plug-socket, and a switch
which opens and closes electrlcal communi-

cation between said lamp and plug-socket, in
combination with a suitable frame secured
to said base, an operating-shaft journaled on
sald frame and carrying an insulated resist-
ance-coil, a carriage movable upon said frame
in a plane parallel with said shaft and carry-
ing a contact-finger which engages said coil,
means for transmitting movement from said
shatt to said carriage, and means for electric-
ally connecting the contact-finger on said
carriage with one of the binding-posts on the
base and for similarly connecting one end of
said resistance-coil with the other of said
binding-posts, substantially as set forth.

5. The combination with shaft 18 carrying
the coil 21, of carriage 24 carrying finger 27
and rack- bar 59, serew-shatt 23 for moving
sald carriage, dial 55, and shaft 56 calryinﬂ
pointer 57 and wheel 58 which engages said
rack-bar 59, substantially as set for-.th

6. The combination with shaft 18 and the
cylinder 19 and coil 21 carried thereby,screw-
shaft 28, toothed wheel 36, intermediate gear
connections substantially as described be-
tween said shaft 18 and said serew-shaft and
toothed wheel respectively, carriage 24 carry-

ing the finger 27, shaft 26 Suppormnw sald

carriage at one end of the latter, and arm 33
having a spline-and-groove connection with
said shaft 26, said arm carrying at one end
the half-nut 84 and at its opposite end the
rack-bar 35, substantially as set forth.

In testimony whereof I affix my sigimtm'e
1n presence of two witnesses.

JOIMN J. IIO(TAN

Witnesses:
J. PETER DEJON,
GEORGE K. HALL.
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