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- The invention relates to signal or other flashers
of the character disclosed in my applications Se-
rial No, 546,950 filed June 26, 1931 and Serial
No. 560,728 filed September 2, 1931.

The object of the invention is to further per-
fect appliances of this kind to the end that their

Tunctions will be improved in important particu-

lars, and that its utilization and ma.mtenance
may be facilitated.

A specific aim is to improve the construction
of the combined transformer and electromagnet
so0 that still greater efficiency may be attained
in the function of the transformer at the same
time that the operation of the interrupter arma-
ture is carried on with efficiency.

A further object is to enable the regula.tion of
the timing of the signal flashes in a novel and
extremely simple way, obviating necessity for ex-
posing or disturbing the operative parts, but on
the contrary, permitting adjustment by manip-
ulation of a simple rotatable member exteriorly
of the case in which the complete operative unit
is enclosed.

A still further purpose is to make it possible

- to embody a unit of this nature using tilting

switches dependent on gravity for the timing
function in such manner that while being manu-
ally variable by persons without mechanical skill,
they may also be mounted by unskilled persons
without liability of failure to function correctly
because of failure to accurately position the unit
with respect to the horizontal.

Another object of importance is to present s

' novel mounting of a mercury tube switch specially

valuable in my appliances. With this it is an
important attainment that I have evolved a lead-
in connection of novel kind minimizing liability
of short circuit or failure hy wear, and enabling
the connccting of such a switch in its circuit in
an extremely simple and economical manner, as
to production of parts and their assembly.

‘Additional objects, advantages and features of
invention are involved in the construction, ar-
rangement and combination of parts involved in
the embodiment of the invention, as may be
understood from the following description and
accompanying drawing, wherein,

Figure 1 is a cross section of a complete unit,
case and mounting, full sme with a slow speed

interrupter.

Figure 2 is a rear view of the unit with the
case broken away, showing the use of a high

- frequency interrupter.

- Pigure 3 is an enlarged vertical section through
the hanger and adjuster.

Figure 4 is an enlarged longitudinal section of
the tube mounting and lead-in construction.

Figure 5 is an enlarged rear view of the tube
and mounting with the sprmg support broken
away.

Figure 6 is an. enlarged front end view of the
tube and mounting.

Figure 7 is a diagram of the electrical circuits.

There is illustrated an operating unit 10, for
an electric sign flasher, particularly utilizing dis-
charge tubes for its illumination, such as the
neon units now commercially well known, al-
though other lamps or devices operating on other
principles may also be controlled or operated by
my device.

This unit is adapted to be suspended from a
hook or pin on any proper support, as the back
of a sign which is to be operated, or a single
hook or bracket forming a fixed part of the sign
or other structure may be employed, if desired,
as will pbe readily understood.

This unit includes a cast oblong base or frame
12 of aluminum or other non-magnetic metal
including a bottom plate 13 slightly wider than
the transformer coils involved in the device, and
slightly longer than the laminated core of the
transformer. Over this base and covering all
parts of the unit there is a hood-like case 14
of sheet metal the lower edge of which is con-

tinuous and snugly fits around the plate 13. A -
sound-deadening strip 13—a may be interposed,

secured to the edge of the plate preventing the
cover from contacting therewith which might
resonate vibrations or sounds in the mechanism.

The case is closed throughout except for aper- :

tures adjacent certain threaded terminal sockets
or junction fittings into which terminal lugs may
be screwed without removing the case, to con-
nect the device to the service and control leads,
and one aperture at the top through which a3
suspension stud 19 projects by which the device
iIs suspended, as will be more particularly de-
scribed.

The plate (2 has two parallel iongitudinal

flanges 16 from which there are continued at each .

end respective pairs of upstanding arms 17 the
flanges and arms forming together medially of
the plate a channel and mounting for a core 18
which is set snugly between the flanges and arms
and held by boits 19 engaged through the arms
IT and core. The core comprises two setls of
cpposed and alined E-shaped laminated core sec-
tions, all of the blanks being of uniform size and

shape, and closely fitted to each other through-

out. The ends o_f the arms of the two cores are
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suspension link 23 or hanger

2

a1 abutivent so as to form substantially continu-
ous members, and I have found it important to
insure a t:..ocrd pressure of the opposed members
into corntact. At the upper side of the top arm of
me core "m., junction is bridged by a top plate
3 having flanges downturned on each side of the
cove and secured thereto by bolts 21, Centrally
cn this plate the stud {5 is fixed, its axis being as
early as practicable ceincident with the center
of gravity cof the whole unit. The stud Is eX-

l-.-ril

1

I -!1—

teriorly threaded at its base and alsc intermedi-

m:::ly of its length, with an intervening interrup-

S-

ﬂ‘E.i with a diamebrical slot 22 opening on
lie upper end in a vertical plane at right angles
0 the maior plane of thie armature cores. A
33 stamped from
hicavy sheet metal is fitted and connected piv-

oot F“' :-+

stally in this slot, by means of a pin 24 engaged

throug .,.1 the two side porticns of the stud and
2 Cross the slot ,.,paced as far as practicable from
the axis of the stud. 'The slot extends below thie
rin o distance and the lower end ol the link is
torrmed with o bill 25 prejecting from the slot
at the side opposite the pin. The aperture in the
ton of the case fits snugly around the stud and
tihe paze is retained in place by a nutb 29 engaged
01 t"-i'm i0 '7».7"“ v nart of the stud and pressing the

CasSC Unon l‘"te pigte 20, A ferrule nut 21 Is en-
e ge;. ont the upper thu eads of the stud having a
dange o 1*g ciose around the reduced part oif
[Jets stud 50 25 to engage the upper side of the

Eﬂﬂ ccwwed down tniereon. It will be
v .-is apper: *’m&t posﬂslon when the unit
ﬁ. d from the link, it will be inclined
S iv downward toward the side opposite

" "mt ninn 74, while if the ferrule is screwed
1‘# hill 25 this lnclmatlon may be less-
;1...'#; inciined the opposite way.

::':.d two pivot lugs 28 formed there-

1S (0IC meedia“* 1y adJacent the plane ef
ent of the core arms kit nearer one end
+ the other so thalt the armature is actualiy
2 I.s.Li,le ouit of the plane of abuvment.
his armature is formed of solt iron 1am11"a-
Hiong and includes a lower body portion beside
tha rniddle leg 3¢ of tha core, its lower end re-
ceiving the pintle loosely therethrough a distance
ahove the lower end of the armature, to provide
a1 arin Ji.
tended 1o a sufficient height to engage a cushion
materia]l 83 of the side of the top leg 34 of the

core and held undar the flange of the top plate

"-l

¢@, which is notched 1o permit engagement of

*5:,'.“.., srmature with this cushiocn.

The frame {2 is provided with a standard 3%
througn the base of which a screw 39 is engaged
arrying o weak compression spring 31 bearing
against the arm 32 to hold the armature body re-
vseted. The upper part of the standard has a
5&31’} serew o8 engaged therethrough having a
{L’LLE nioned end engaging the armature to check
ita movement away from the cores.

Between the hifurcations of the armature there

¢ pivoted a switeh lever $8 which is formed of
sheet metal having an Upper part bent into U-
shape in cross section to form two parallel ears
ri which are aperfured to receive & bushing 41

through which there is engaged a pivet pin 42
Axed across the furcations of the armature so as

E-'&-

to support the lever above the middle leg of the

on, while the upper exiremity is reduced and switen 4.

points or

fiange #6 is interrupted medially of

t‘1 "GLIZN WﬂlCl a pm‘Lle 23 is enﬂ'auged |
~of the spring thereadjacent.

The upper end is bifurcated and ex-

within the spring &3, and a very fine
braided or tinsel wire ©2 is engaged through those
beads and electrically connected to the lower eicc-

outwardly of the lever 29 a suitable disia

2,012,064

core. Bﬂyond the ecars toward the core the levey
is shaped as a split tube £2 with clamp ears 44
receiving a clamp screw £5 therethrough by wirich
the tuke may ke clampead cn a close coilzad helical

spring 48 inserted in the extremify of tixe lever.
This spring I have formed of steel wire. At wixe
outer end of the lever &§ an arm 47 is exicndea

downwardly adjacent the inner gide ¢of the svand-
ard 25 and arranged to engage a cushicn amaberial
%8 on the gtandard, which material may ¢2 rus-
ber, | | |
The coil 43 carries at its cuter end a mercury
Thiz includes a glasg tube 42 ¢f cyl-
indrical elongated form projecting longitudinally
flom the coil 46 2nd having the usual aem;ng tit
at the outer end, and at its base end hoving &
nat ened lug part proiecting thereirom througn
which electrodes 4 arc engaged, having cente ct
electredas projecting into and cxposad
within the space within the tube, as well as ex-
tendineg outward from the tube for connecticu
ith suitarle currentv leads. |
An important detail to note is that the iug is
arranced in a vertical plane, and the eleciredes
are spaced one above the other, which hay ? pE-
culiar advantage in my device over locating them
horizontally because of greater certainty of hreak-
ing circuit, although they may be spaced wrans
verseiy at the end or sides of the tube. The ube
is mounted at the extremity of the spring by
means of a wire cradle frame $5 which may bc
formed integrally with the spring 45. 'The Cradis
is formed with a loop 58 at the ouler end engaged
over the tit and from the loop side members 91
extend parallel in supperting relatcion to the tube,
to the inner end thereof, where each side memiper
is formed with an upwardly bowed part &3 en-
gaged snugly agamst the respective side of the
lues 53. One gide of the cradie is continued di-
rectly from the spring as a continuation oi the
wire of which it is formed, while thie return end
of the wire at the opposite side of the cradle
iz welded or soldered directly to the nelical part
Tnzs helical ex-
tremity of the spring is concentric with the lower
electrode and may be insulated inn that rziation
by means of heads 59 of insulating material lonse-
ly arranged in helices and engaging the elec-
trodes. The bows 58 are linked and elestrically
connected to the upper electrode as at 6%, 20ding
to the security of the tube in the cradle framc.
In the tube there is a globule §i of mercury. Ths
tube as ordinarily used in this consiruciion i
less than twice the vertical dimension which tﬂ
body of mercury tends to assume by its In
surface tension when at rest on the ower f*adﬁ
of the tube; and the upper elecirode is at & Posi-
tion to engage the glcbule when in this forn: ad;a-
cent the inner end of the tube. Beads %0 are lo-
cated at intervals throughout the length of and

ulﬂ altt d. L f

~..!CIL

tha wire
1"} ,rl

a—d-—-'-l-‘I‘\-'

trode 54. The beads are contipuﬂa Ch

In one section of the core a primary coil 54
is mounted around the middle leg of the core,
while in the opposite section a secondary coil 69
of greater dimension longitudingaily is maounted,
One end of the primary coil is connected 1o the
wire 62 while the other end of this coil may e
connected to the battery 6" or other elzctrical

source, the opposite terminal of the battery being

orounded on the frame I[2, completing the cir-
cuit to the switch through the spring 2G. The
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is adjusted at more of an upward inclination

secondary 63 has its ends connected to respecti

‘ends of a neon tube 66. |

The spring 46 is proportioned in strength to
the weight of the tube and mercury so that a con-
siderable oscillation of the tube occurs when the
armature 30 is attracted by the magnet. As In-
dicating the action of the spring, if it were de-
tached and held, with the tube very slightly in-
clined upward from the electrode end, with the
mercury in contact, if pressed downward, the
weight of the mercury shifting to the outer end
of the tube is suficient to cause the tube to re-
main in this open circuit position. The forma-
tion of the cradle parts and securing of the spring:
in the lever 39 make it desirable to use a wire
which will not be liable $0o deformation easily,
and for that reason I have ordinarily used a spring
stock somewhat thicker and stronger than nec-
essary, and have ground off a portion of the spring,
midway between the lever sleeve 43 and the tube

49 as indicated at 63, producing a medial part

of the spring of exceeding flexibilily, adapted to
produce the peculiar effects desired.

One terminal of the secondary is connected to
a junction- fitting 67 mounted on a plate of in-
sulation mounted at one end of the frame 12, the
other end of the secondary being grounded on the
frame. The wire 63 is connected to one end of
the primary 64 while the other end of the primary
is connected to a second junction fAitting mounted

like the first at the opposite end of the frame.

With the construction presented a flashing sig-
nal utilizing a neon tube or other high tension
electrical manifestation may be produeed from
the energy of & one and one-half volt source (a

“neon tube of 56 inches length and one-half inch

diameter has been so operated) at intervals rang-
ing from one-fifth of a second or less to more
than one full second, and by lengthening the
mercury tube much longer intervals may be se-
cured. The device is specially adapted to be op-

erated from a single commercial dry cell, and

has operated continuously at something less than
one second intervals for a period of over thirty
days on & single cell without change.

At one end of the plate 13 an upstanding lug 68

" is formed integrally thereon in which vertically

spaced apertures 10 are formed. This provides
a mounting for an alternative switch structure by
which flashing at much shorter intervals is prac-
ticable than obtainable with the switch 30 and its
mounting (see Fig. 2). This comprises a simple
spring wire 7/ having one end portion inserted
through the upper aperture 10, then recurved and
inserted in the lower aperture and secured. The

~ wire extends parallel to the core 18 to near the
far end of the unit from the lug 69, and has
‘mounted at its extremity a mercury switch 12

comprising a tube similar to the one 49, but hav-
ing its lower electrode connected to the spring
electrically and having the insulated flexible lead
13 to the upper electrode from one terminal of
the primary 64. The previously described switch
mounting including the lever 38 may be removed,
and an arm 14 is connected to the lower part of
the armature 30, extending beneath the middle
leg 3t of the core between the primary and sec-

 ondary windings and over the wire 11, arranged

to strike the wire when the armature is attracted
to the core 18. The mercury tube in this switch

from the electrodes and the globule of mercury
engages and disengages one or both electrodes in

such manner when the arm T4 strikes the central

part of the wire spring 11, as to rapidly make and

2012064
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break the circuit by reactions of the spring for a
considerable time without further actuation by
the arm T14. The reaction of the spring causes
it to strike the arm and rebound a number of
times on each operation of the armature. The
frequency of these oscillations is greater than the
period of charging of the coil 64 to the degree
necessary to operate the armature, and as the
oscillations subside, the mercury finally comes
into such relation to the contact at the upper elec-
trode that a sustained contact is formed sufficient
to produce an operation of the armature, when
the action is repeated. Each of the frequent in-
terruptions thus produced in the earlier stage of
the oscillations of the spring after each opera-
tion of the arm T4, causes a high tension dis-
charge from the secondary across the neon tube,
but without the drain on the source of energy
that would be required to operate the armature
80. A high frequency interruption of the primary
circuit sufficient to produce the necessary high
tension current for actuating the neon tube is
thus secured with operation of the armature at
comparatively long intervals, and with resultant
economy of current from the source. For this
form of interrupter, the link 23 and slot 22 should
be arranged longitudinally of the core 18 instead
of transversely, and by its use the inclination
of the switch 72 may be adjusted to produce the
desired frequency of interruption. The wire TI
is less flexible than the spring 46 and there is not
produced the same degree of movment of the tube
as at the switch 50 nor the same simple move-
ment. |

In the operation of the device of Figure 1, the
device being assembled as described and con-
nected as indicated by Figure 7, when the arma-
ture is attracted toward the core, it moves into
engagement with the cushion 33 by which it is
silently checked. The movement is abrupt

enough and in a direction to produce a substan-
tial element of motion horizontally in the mer-
cury, projecting it toward the outer end of the
tube after movement of the armature is checked.
Initially, in overcoming the inertia of the mer-
cury, the latter is caused to press into the elec-
trode end of the tube, banking around the elec-
trodes, and preserving a very positive closure of
the circuit during the time the armature is mov-

ing toward the core, insuring the loading of the :

primary fully to secure the full magnetic effect
possible before the circuit is broken by separation
of the mercury from the electrodes. During the
movement under energization of the coils, the arm
471 swings backwardly, permitting the tube 48 to
swing downward rapidly: by gravity and also
momentum imparted, the mercury being moved
from the electrodes to the opposite extremity of
the tube and causing the tube to move to an ex-
treme lowered position by momentum, flexing the
spring 46. The circuit having been broken in this
movement, the armature swings back by action
of the spring 371 and by engagement of the arm
471 against the cushioned upper end of the stand-
ard 35 the lever 39 is returned to initial position
abruptly. This puts the spring 46 under addi-
tional stress and in its reaction it flicks the tube
49 upwardly to a maximum high position, the
tube continuing to oscillate then by the action
and reaction of the spring 49 in such a manner
that centrifugal force acting toward the outer end

'of the tube retains the mercury there, delays its

return until the oscillations diminish to only a
slight movement, the mean incline of the tube

10

15

20

25

30

40



15

20

30

39

40

00

60

65

{

magnsetic

4t

causing the mercury to move then by gravitation
toward initial position again. The weight of the
Mmercury in the cuter patrt of the tube also lessens

the mean inclinagticn of the tube so as tc delay

return mwovement of the mercury, and makes it
easier ioir the oscillations to keep the mercury
irom returniag.

In case it is desﬁed to make the interval of

the ferruie nut 27 is un-
screwed to decline Lhe unit toward the outer end
of the tube, and to morte‘l the interval an op-
posile adjustinent is made, Also the initial posi-
ticn of the armaiure may be adjusted by screw
38 Wlth come gifect on the inclination of the tube
and sction of the armature.

As eacn contact is made in L»hC pllmaly c*rcmt
the coil 8% becomes loadsd, building up the mag-
neuic fux, and in the resultant break of the cir-
cuit the fall of potential generates a high tension

interruption longer,

current in the HﬂuOﬂCLLlJ, which is sufficient to

discharge across the electrodes of the tube §6.
In this way an extrermsly small voltage current
2 lI"lplOS?E“' tc actusie a neon tube with high ef-

+ %

ficiency.
It is to be noted that the formation of the two

core sections into a unit with the ends of op-

posing legs merely in abutment instead of having
laminations of tne oppoaed membiers overiapped,
and operating an armature thereat is a departure
from usual practice, and results in enapling the
utilization of the transformer also as g magnet
notwithstanding tiwat - the core is substantially
continnucus, effecting a substantial economy over
the practice in which a separate magnet is em-
pioyed 1o opearate the armature switch., It is also
imiportant {c note that the
tion at the time of circuit interruption to overlap
thie junction of the cove sections and cause o con-
fnement of the flux to the path through the
windings, and this is at the instant when the in-
ducdve accion of the device is manifest. Thus,
no energy 15 used to operate the armature at that
tirne, but all ma,y he dlrected to the productlon
¢l the lluminating current. |
The a':'smaﬂ&., of a good tight contact of the
oprosed core secticns avoids excessive vigor in
the action of the armature, and causes a suf-
ficiently positive coeration Wnich prejects the
mercury from dosec‘ circuliy position without
breaking the giabme ‘Maintaining the globule
unitary resuiis in a very uniform intermission of
contact. On fast Op“lat}lﬂl’l tne mercury does not
move all the way to the outer end. of the tube,
while on an adjustment for slow timing the mer-
cury reacines the far end of the tube, causing
greater range of oscillation, as well as giving a
greater gistance for the mercury to travel on its
return ta contact pogition, bovn of which are ma-
terial in tie timing action attained. If the ends
of the core sections are separated the armature
will ke Imore mWﬂnu”y drawn and the mercury

globide may bhe disy upted, cammg ir: egularlty in

trie timing or-cven double contacts on its return.

Timing may also be lengthened by iacreasing
compression of the soring 37 against the arm 33,
opposing magnetic response of the armature 30,
end this also may be utilized to secure higher
loading of the primary coil to some ex-
tent. | - |

With respect to the device using the spring TH,
it may be pointed out that variations of effect

~of the device may be secured by varying the posi-

vion oi the end of the spring with respect to the
horizontal. Thus if the spring be inclined up-
ward at its outer part the operation will tend to

primazry (called here

tube longitudin

toward the magnet,

armature is.in a posi-

2.012,064

cause flexure actions of the spring tending to
hold the mercury outwardly from the contacts
over several oscillations, after which the diminish-
ing activity of the spring causes rapid make and
break effects until subsidance of the mercury suf-
ficiently to make the longer contact that will ac-
tuate the armature again. Thus there would be
produced an: intermittent series of closely fol-
lowing flashes with a time inberval of substantial
periocd between the last contact of one series and
the first contact of the next series of flashes.
In a primary coil such as utilized in Figure 1 to
induce a high tension current in the secondary
to illuminate a neon tube with high efficiency, an
appreciable period of time is involved in securing
tne building up of the lincs of force around the
““loading”) to the maximum,
and a simple cscillation device such as a vibrator
spring, or immediately respconsive arwmature

switeh, is not adapted to form the closed primary

circuit for a sufficient period to secure an effective
result. My invention overcomes this deficiency
by reason of the fact thav closing of the primary
circuit in which the tubes 31 and 32 are included
as shown in Figure 11 causes projection of the
ally in the direciion opposite the
electrodes or contacts. The inertia of the mer-
cury causes it to bank and press inte the imnact-
Ing end of the tube so as to sccure not only
high efficiency in contact, but retaining the con-
tact throughout the movement of the armaiure
delaying the ovnening or
breaking of the circuit for a sufficient pericd to
build up 2 maximum Ioading effect in the priraary
coil. It results in the highest possible potential
in the induced current being attained. On L}:z.e
other hand, the permd during which it iz nece
sary to hold the cirenit closed for full loac:wf is
still very brief, and a simple tilting mercury tube

- contact will close the circuit for an unnecessarily

long periocd, while my device ¢gpens the circuit so
quickly after closure that wasted energy in main-
taining the primary closed circuit after the neces-

sary loading period is minimized., The pericd of

closure may ba made proeportionate to the lcading
period without materially varying the pmwd of
intermission by adjusting the initial 1‘30 sition of
the armasure., The period of intermission may be
regulated by adjusting the whola uew C2 80 that
the inizvial inciination of the tubkas is varie

by using longer or shorter tubkes, 01* iy
the flexibility of the arms 68—-G6 to SACUTE &
period of oscillation producing centrifugal for
| By fm*ml ng the spring 45 of Steml vn....._,, 3_.1“c1

ture 39 is actua,ued a*ld the Tever 25 uv*‘l:!::{ﬂ 3 df} 1.‘.”’1-
wardly, the cradle of the tube i3 brouzght into the
field of the middle legs 3! of the core |8 ﬁdm-
cent the abutment of the two core pay 55 N
a result the cradle will he magnetically stiract
increasing the defiection of the spring of 1

48, increasing the effectiveress of the action of
the switch in a peculiar way. In czse the globule

should have become disrupted and divided, ond
one part should adhere to the contacts, the in-
creasced declination thus obfained will insure
separation from the contacts of the adhering nart
and its union with the other part of the globule,
and continued operation of the device whereas,
if an adhering part of the globule zhould form
and not be dislodged, the circuit would remain
closed and the switch cease to function for the

time until started in some special way.

I claim:—
1, In a device of the character described, an
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electromagnetic fleld device, a yieldingly retracted

. armature responsive thereto, a switch lever piv-

10

16

40

oted on the armature having a vertically oscil-
latable part, a spring projected from the swing-
ing end of the lever, and a tube projecting longi-
tudinally from the spring having contacts at its
inner end and inclined upwardly therefrom, a
giobule in the tube, said tube and spring bheing
adapted to oscillate vertically in a substantial
degree whereby to hold the globule at the outer
end of the tube in opposition to action by gravity,
for the purposes described.

2. In a device of the character described, a
mercury switch comprising an elongated recep-
tacle, electrodes in the receptacle, a support for
the receptacle attached thereto and projecting
from one end of the receptacle consisting of a
helical spring having an intermediate portion of
reduced stirength, and including flexible elec-
trical connections for the electrodes.

3. In a device of the character described, a
switch comprising a lever, a highly flexible spring
on the lever and extended therefrom distant from
the pivot, and a tube receptacle at the extremity
of the spring containing a globule of mercury and

- adapted to oscillate on an axis and over an arc

having its center adjacent the longitudinal axis
of the tube, to produce centrifugal force in the
mercury, and contact means in the tube to be
connected by the mercury at one position of the
mercury. |

4. In a device of the character described a
switch comprising a lever, a highly flexible helical
spring extended therefrom, a tube of insulating
material having a tit at the outer end and a flat-
tened longitudinal lug at the opposite end, one end
of the spring being extended and looped over the
tit, its intermediate portion being formed as a
cradle for the tube and secured {o the lug, a glob-
ule of mercury in the tube and contacts therein
at one end.

0. In a device of the character described, a
switch comprising a lever having its outer part
formed as a split sleeve, a highly flexible helical

S

spring longitudinally slidable in the sleeve, a
tube receptacle mounted at the extremity of the
spring, a globule of mercury in the receptacle,
contact means in the tube arranged to be con-
nected by the mercury at one position of the mer-
cury and means to clamp the sleeve on the spring.

6. The structure of claim 3 in which the spring
is a helix, the said contact means consisting of
electrodes exposed in the tube and extended ex-

teriorly of the tube, the spring being secured to

the tube in line with one electrode, an articulated
tubular insulation means within the spring and a
flexible conductor extended therethrough to the
alined electrode.

7. The structure of claim 3 in which the spring
is a helix, the said contact means consisting of
electrodes exposed in the tube, electrical connec-
tion between one electrode and the spring in a
tube-supporting relation, and a flexible electrical
conductor extended from the other electrode in
insulated relation within the spring.
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8. The structure of claim 3 in which the spring

is a helix, one of the contacts of the switch hav-
ing & flexible electrical conductor extended there-
from axially through the spring, and a multi-
plicity of separate annular insulating members
engaged loosely upon the conductor loosely dis-
posed within and supported by the spring.

9. In a device of the character described, an
electromagnetic device including a coil and a
movable armature, a switch lever pivoted there-
on, a stationary member adjacent the armature
and spaced from the coil, said lever having an
arm extended at an angle therefrom between the
coll and staticnary member to engage the sta-
tionary member on movement of the armature,
and a tilting switch carried by the lever.

10. The structure of claim 9 in which said
switch includes a spring extended from the lever,
and a tube-receptacle containing a mercury glob-
ule at the outer part of the spring and having a
predetermined normal inclination in initial posi-
tion. |

ROBERT R. GONSETT.
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