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- To all whom it may concermn:

Be it known that we, Frawcis M. C.
UsuaER and CONSUELO A. SEOANE citizens of
- the Umited States, residing, respectwely, at
s Jfulton and \/Iermﬁeld in the counties of Iul-
ton and Kairfax, and States of Kentucky and
Virginia, have mvented certain new and use-
ful Improvements in - Revolving Mercury-
Dip Current—~1nterrupters of Wthh the fol-
1o lowing is a specification.
Ourinvention relates torevolvi
dip current-interrupters, and belongs to that

class of devices constructed to make and |

break an electric circuit repeatedly and usu-
15 ally at very short intervals of time by plun-
~ ging a conducting-body into and withdrawing
it from a quantity of mercury covered with
oil, the revolution of the apparatus serving
by centrifugal action to constantly separate
20 the oil and mercury disturbed by the plun-
ging body.

One object of our invention 1s the produc-
tion of an interrupter having parts of special
nature, form, and arrang ement with the view

25 of cheapness n manufacture durability, and
certainty of operation at hlﬂ’h speeds and
upon currents of conmderable Strenﬂ th and
voltage.

Another object of our rinvention is the Pro-

30 vision of an additional contrivance by which
a high-tension current induced in a suitable
coil in a certain dlI'eCtl()Il for example, when
a primary current is made by our invention,
may be neutralized by *‘short-circuiting,

35 while the current arising in the coil at the
break of the primary is unaffected.

We accomplish the stated objects by
fashioning and associating the mechamcal
details illustrated in the accompanying

40 drawings, of which—

Figure 1 is to be taken as a side view,
partly in vertical section, together with dia-
orammatic representatmns of the arrange-
ment of a battery, coil, and a Vacuum—tube

45 as they may be connected with our inven-

tion. TFig. 2 is a section of the porcelam or

glass cylindrical center block on indirect line

K X of Fig. 1. FKig.

center block and projecting tubes. Iig. 4 1s

co a cross-section of one of the tubes and the

olass needle-guard therein. Fig. 5 is a hori-
zontal section on line Y Y of Fig. 1

- Like numerals are used to refer to the same

part throughout. .

ng mercury-

.'-'?'

I

3 1s a top view of the |

To create electrical disturbances of a cer-
tain character for medical or other uses, it is
found that the greater result follows the dis-
charge, for e*{ample in tube 1, of the current
induced in the secondary circuit 2 of the coil
3 by the breaking of the primary circuit 4
from the battery 5 when such induced cur-
rent is free from any retarding eflect due to

the current induced by makmﬂ' the primary
circuit 4.

We will first describe our invention for

making and breaking the primary circut.
Tn continuation of circuit 4 a brush 6 is
held in an insulating binding-post 7 or by
any chosen clampmn means ammst the con-
tact-wheel 8. The shatt 9 of that wheel
passes downwardly through the supporting-
collar 10, secured to 1t by set-secrew 11, and
through the insulating-block 12, held 1 in the
end frame 13 by set-screw 14. The end
frame terminates the bracket-arm 15, that 1s
adjustably secured by thumb-screw 16 1n the
head—block 17 at the top of the main frame
18. Shaft 9 continues downwardly through
the opening 19 of the center block of our in-
vention. This center block is formed of an
upper portion 20 and lower portion 21, joined
into a single block by bolts 22. (Shown in
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Fig. 3.) At diametrical points the center -

block thus constructed is provided with
threaded sleeves composed of upper halves
23 and lower halves 24 inserted in the com-
ponent portions of the block, as shown in
Figs. 1 and 2. We do not limit ourselves to
this division of the sleeves, which,1t1s thought,
may.obviously be made ea,c 1sleeve in & snwle
piece. Into the threadeds.
the correspondingly - threaded ends of the
metal tubes 25 and 26, each of which has 1ts
outer end closed and its inner end open, as
1llustrated.

Numbers 27 and 28 mark glass needle-
cuards channeled lengthwise and placed
within the tubes, as shown also in Fig. 4 and
which will be again referred to. Their office
1s to prevent contact between the plunger-
needles and the tubes.

The plunger-needles 29 and 30 are secured
to the lower end of shaft 9 and are located
within the glass guards in the tubes. It 1s

now thought to be discernible that if the cen-
ter block and tubes revolve the needles must

be carried with them 1n a horizontal circu-
| lar path.

eeves are screwed
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Around the lower portion 21 of the center

block 1s formed a threaded metal
engaging this ring 1s the screw cu
Here 1t wall
secrewed up

rine 31, and
b or bowl 32.

mto contact with both tubes 25

and 26 &nd a sufficient electrical cmltact 18

1O
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permanently maintained. The stem 33 of
the cup 32 1s formed integrally with 1t and
extends downwardly thmuOh an attached

contact - wheel 34. The brush 35 bears

acainst the wheel and 1s connected with a

bmdmﬂ-—post 36, from which a portion of the
primary circuit 4 continues to the batter v, s
shown m KFig. 1.

The lower end 37 of stem 33 just. deseribed
is squared-and engages a corresponding seat
1n the shaft- msula or 38, which may have
any selected form, but 1s usuaﬂv cylindrical,
as indicated 1n Plg&,. 1 and 5. The lower
end of the shaft-insulator engages the squared
upper extremity 39 of the vertical driving-
shaft 40, that rotates the center block and
tubes. _
as of other attached elements to be men-
tioned, 1s borne by the balls 41, introduced to
lessen friction. Shatft 40 continues down-
wardly through the main pillar 42 and is pro-
vided at its lower end Wlth a suitable pulley
43, by which power is applied.

At the side of the main pillar 42 and usu-
ally on the same hase is 1he smaller pillar 44,
which serves to support, first, the main
frame 18, and, secondly, the umulahnﬂ—-b(m
45. Box 45 1s a covered receptacle and is
provided with a glass partition 46.  The box
is held in a horizontal position and the parti-
tion divides it into upper and lower circular
compartments, within which the discharge
double needles 47 and 48 move 1n circular
paths insulated from external objects and
held 1n their diametrically-projecting posi-
tions by the half-cylindrical clmnpmﬂ -pleces
49 and 50. The clamping-pieces are ordi-
narily secured to shaft - insulator 38 by
screws, as shownin Fig. 5. At oneside of the
yox 45 the d1schfuoe—needles 47 and 48 ap-
proach Conductmg-strlps 51 and 52, that are
secured one in each compartment of the box
and one above the other, as shown in Tm.
their position being also shown in Kig. 5.

Inspecting now the outer ends of tubes 25
and 26 m Eig. 1, they will be understood to
contain equ%l quan‘[lhlm of mercury 53 and
54, covered with bodies of o1l 55 and 5
The situation of the oil and mercury 1s th.ai
taken up by those fluids when the apparatus
1s 1n a state ol revolution and their relative
positions with regard to each other are main-
tamed during the revolution. If cdisturbed
from any cause, they quickly separate, with
the mercury ELIW‘WS in contact with the
metal of the tubes, and therefore 1n metallic
connection with bmttery 5. Whenthe inven-
tion 1s brought to rest, the fluids return to
the vitreous center block and are caught 1n

}

be observed that cup 32 1s .

The weilght of those details, as well
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the pockets 57 and 58, provided for the pur-
pose.

In Ifig. 5 1t 1s shown that conducting-strip
51 in box 45 is connected with the external
post 59, and in a like manner (not shown!
StTip 52 is connected with post 60 on the out-
side of the box. The wires referred to by
numbers 61 and 62, leading from those posts,
constitute the shunt or short-ciret 1tine patlh
for the undesired induced current from the
coll, as explained below.

The following is a statement of the opera-
tion of our 111\?@11’51011 By means of arm 15

shaft 9 mav be alined with the driving-shaft
40 or moved out of line, as Jilustmted The
vertical adjustment of shaft 9 is provided fov
by means of cotlar 10.  With the parts as-
sembled in the positions shown in Fig. 1,
the axis of shaft

0 being to the left of that of
shaft 40, the ]’)]LU’}UE‘I-IILGC“Q 29 extends
through the oil nto the mer Cury.
WOI’dS the primary civeuit has been made
and its inductive effect exhausted. As the
tubes are revolved, carrving with them the
plunger-needles, there is appmaalmu 4 POSI-
tion wherein both needles are out ol the
mercury. When, however, the needie 29
leaves the mercury and brmlm the cmreutt 4.
the discharge-needle has passed some dis-
tance from the discharge-strips 51 and 52
and the current induced m the coil passes
through the tube 1. When in turn plunger-
needle 30 is swept around to the left and is
mserted into the mercury, the discharee
double needle 47 has presented its points to
the discharge-strips, and the induced cur-
rent created by makimg the prumary cireunt
jumps the short interv al as the path of least
resistance and 1s wholly dr-w-,lpdivd and
rendered of no effect upon the current sub-
sequently induced by breaking the primary

as the parts revolve.

Having thus described our mvention and

' explmned the mode of 1ts operation, what

We claim 18—

In a current-interrupter for interrupt-
ng Lhe primary and secondary currents of an
111(111@{11011 coll, the Cmnbma,twn witl sets of
revolving needles arranged m the paths of
sald cmlentb and hawnu different centers of
revolution, of means for revolving the said
sets of 11@0(1]99. and devices .:L].mnﬂ(.,d with re-
lation to the paths of the said revolving
needles and constructed to enable the said
currents to flow by wav of the needles of

each of said sets of needles during a portion
of their revolution.

2. In a current-interrupter for mterrupt-
Ing the primary and secondary currents ol an
111d11('t1011—001l the combination with sets of
revolving needles arranged in the 1mh*-~ of
sald Gurrents and hwmﬂ different centers of
revolution, of means for revolving the said
sets of ne(:rdl(:-}::,J revolving, h()How? conduct-

g devices and movable, conducting, fluid

In other
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bodies contained by said devices permitting
intermittent current discharges by way of
one of the said sets of needles, and means per-
mitting intermittent current discharges by

‘way of another of the said sets of needles.
3. In a current-interrupter, the combina- ;

tion with revolving tubes, of needles ar-

ranged within the tubes and moved thereby,

insulating needle-guards arranged about the
needles to prevent lateral contact with the
tubes, the sald needles and tubes having
different centers of revolution whereby the
needles are reciprocated in the tubes, and
means adapted to conductively connect the
ends of the needles alternately with the
tubes.

4. In a current-interrupter, the combina-
tion with revolving tubes, of needles ar-
ranged within the tubes and moved thereby,
insulating needle-guards arranged about the
needles to prevent lateral contact with the
tubes, the said needles and tubes having
different centers of revolution whereby the
needles are reciprocated in the tubes and
bodies of mercury in the tubes adapted to
conductively connect the ends of the needles
alternately with the tubes.

5. In a current-interrupter, the combina-

tion with revolving tubes, of needles ar-
ranged within the tubes and moved thereby,
insulating needle-guards arranged about the
needles to prevent lateral contact with the
tubes, the said needles and tubes having
different centers of revolution whereby the
needles are reciprocated in the tubes, quan-
tities of oil within the tubes, and bodies of
mercury in the tubes adapted to conduct-
ively connect the ends of the needles alter-
nately with the tubes. |

6. In a current-interrupter, the combina-

S

tion with revolving contact-needles, of con-
ducting devices having a different center of
revolution from that of the needles whereby
said needles are revolved, and means borne

' by said devices and arranged to conductively

and alternately connect the ends of the
needles and said conducting devices.

7. In a current-interrupter, the combina-
tion with revolving contact-needles, of con-
ducting devices having a di
revolution from that of the needles, the revo-
lution of either of said elements causing the
revolution of the other, and means borne by
the conducting devices and arranged to con-
ductively and alternately connect the ends of
the needles and said conducting devices.

3. In a current-interrupter, the combina-

tion with revolving contact-needles, of con-
ducting devices haivng a different center of
revolution from that of the needles, the revo-
lution of either of said elements causing the
revolution of the other, one of said elements
heing adjustable toward or from the other,
and means borne by the conducting devices
and arranged to conductively and alternately
connect the ends of the needles and said de-
vices.

In testimony whereof we affix our signa-
tures each in presence of two witnesses.

FRANCIS M. C. USHER.
CONSUELO A. SEOANK.

Witnesses as to signature of Francis M. C.
Usher:
JOHN ANDERSON,
MarioNn W. Moss.
Witnesses as to signature of Consuelo A,
Seoane: |

Horace D. Muxro,
A. R. JonEs.
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