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To abl whom it may concern:! tlonary contact members 3 that are ad
0o

Be it known that I, VHAz ues O, Wair- to be 1‘;&;}eciively sngaged by a
wAsER, 2 citizen of the 1 United States, and & disk contact member 4 undesr predete
wu!en ¢ VWilkinsburg, in the county of operumv condivions of my relay
Allegheny and State of Pennsylvania, have which, 1n general, comprises a movable i
i tod 5 new and useful Iz MPIOVeme N in  netizable corve: 1cmbe or eylindrieal ply
rices, of which the following is & 6 that foats m a body of mere:
ﬂ

peid
(=1}

b)
ks

o
o

ion. plura hu' of different acging |
o5 to control apparatus § that inclose the respective ends of £ the cor
and espe cially | ventially-ncting relay member for 1 he purpose of actuating

devi ic €S 0 other direction, as

) Lﬂ dﬂfuﬂ

r mnovable-core type. the ome or
ention is to prowd? guently set
‘pn tic rvelay device embodying The movabls
bb core andl fluid meons in the .f dly obif'
re "'mlpl for alone sup- s 10, no
y Osu.ﬂ wtions there- 11s ’.the, other end
1\7 demped out the upper end of ¢
 relay, which proper. A pin or short
5 slight differ-  into the lower ”nd of.th

0
‘v

‘nv}

bhﬂ un

whic

e e
itage, 18 )‘rovmeu purpose that is hereinaft
1 ecifically bmued it is the object of scribed. :
. + J
my ‘n\vm' 10 & Lo~ LOO‘%“[” 1:'1'01111&11193' axd ext 78

n o provide a relay devie
pi 3E] o movable magnetizable cove mem- yond the ends of the core propet, i
ber, a phu(l - of actuating coils for actuat- tube 13, within the lower haitf of
ing the core i the one ¢ rt}m other du'emo*l second tube 14 may be tightly positione
and a body of me reury | for so sasmoumc the An insulating plug 15 of bfa. zelite or O
core in its normal p(‘gi‘uon that it may be suitable m: aterinl hmmw a central down-
“quickly actuated in either direction, wardiy-extending
Other minor ou;ect% of my mvenuon such pin l>,, 18 tightly

as :ﬂ:mp(wan”s% of stracture and rela m'ei of the tube b. am'mﬂa agali mt t’t ;
smaldl size of parts, will be evident irom the and o L)l"db ferrule ov ‘other suitab le ¢
tollowing uemmed description. ing member 17 is wedgad around the low
Ay invention may best be understood 1 by end of the main tube, for the prrpa
feienm to the accompanying drawings, preventing any leak w of mercuy

o

wheypein I igure 1is a view, pfu‘tmlly in front the tubé when the velay device cccupies its
elev ltl(m and partially in longitudinal sec- novmal upright poqiou
tion, of a relay device consﬂuued in accord- Another plug 18 fits wit hin, a Ad over the 10

ance with my present m%nunn; Tig. 2is o upper edge of, ﬂwe uuo i3, and a

view, in side elovation, of the appar rabus  member 19 is :d, ot 20, into a

shown in Fig. 1 % and Fig. 4 ave en-  aperture of 18 *‘1) v eut

lnvged fragmentary views ﬂmsu"%mo cer- dewnwardly and pr ‘,mmo a runn

tain modifications of a y portion of the relay- the cove tod 11. The upper a 8%

device movable ‘nﬂmb\,r' Fig, 5 is a view, secured é‘o the adj don

stmilar to Hig. 1, 0f a :modme form of my %uppa"m : ay

relay device; and Tig. 6 is a diagrammatic means.of serews 21, for exanu )le

view of a control sybtem e’x‘ploynw thc re- The coils 7 and 8 vespective Ey inelose the

lay device for a purpose to be set mzth upper and the lower portions of the mag- 10
Referving to Fig. 1 and Fig. 2 of the ne etizable core and it3 ‘umfoundinw h he 13

(hamm‘« the apparatus shmvn comprises and may be of any ‘suitable type.
be © INot mmw glab 1 of any suitable in-  are shmvn as provided with fhe cw

materis u near tiu, apper end of moummq spocls 22 “m«:‘ it arcu
positioned 2 1 wrality of upper tube 13, and the res

.ot members 2 and lower sta-  rated by an infermed
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Suitable contact clips or terminal members
24 are provided fob the coils 7 and 8 to per-
mit ready connection thereof to the desired
external Cll’(‘tlltb as traced in . connection
with Fig. 6.

For the' purpose of suitably supporting
the relay device as a whole and for also pro-
viding a rigid assembly ofs parts, a lower
bracket member 25 is secured to the base
1 by means of bolts 26, and the lower end
of the tube 13, with the inclosed plug 15, is
suitably positioned in the bracket member.
An upper bracket member 27 incloses the
tube 13 intermediate the plug 18 and the
upper end of the.actuating o1l 7 and is se-
cured to the base 1 by a phll'l ity of bolts 28.

The operation of my improved relay de-
vice may be briefly stated as follows: In the
illustrated normal position wherein the mov-
able contact disk 4 occupies an open position
intermediate the sets of stationary contact
members 2 and 3, the entive weight of the
magnetizable core member and the movable
contact disk is supported by the body of
mercury alone. By reason of the differen-
tial action of the coils 7 and 8, to be more
fully set-forth in connection with Fig. 6, the
predominant coil effects an actuation of the
magnetizable core 6 upwardly or down-

wardly, as the case may be, to produce elec-
trical engagement of the movable contact
disk 4 with the upper stationary . contact
members 2 or the lower stationary contact
members 3, respectively.

By reason of the flotation of the magnet-
izable core in mercury or other fluid of rela-
tively gredter density than the core, small
oscillations caused by the inertia of the core
or its tendency to overshoot.the desired posi-
tion are almost entively  eliminated or
damped out. On the other hand, the buoy-

ant” force exerte ed by the body of mercury. .

serves to permit movement of the core mem-
ber in the one or the other direction upon
‘relatively slight (hﬂmen(g in the forces ex-
erted by the L()i] 7and 8. In brief, a relay
device that is \'ery sensitive to ‘changes of
voltage or other predetermined operating
con(htlons without being subject to unde-
sirable oscillations or mmaments s pro-
v1de d. )
The function of the upper plug 1S and of
the sleeve 19, in addition to the guidance
feature thereof, is the prevention of leakage
of the mercury from the upper end of the
tube 13, in case the device 1s located on its
‘side or held upside-down. This'non-leaking
feature is very important, as regards Shl])-
ment, etc., as will be appreciated. To de-
scribe this function more specifically, in case
the relay device is gradually turned upside-
down, the mercury will run along the walls
of the tube 13 and egather in a pool around
the sleeve 19, which, by reason  of its
cemrented relation to the plug 18, prevents

ber 44 and is, in turn,
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any leakage. On the other hand, if the relay

“device 1s mpldlv inverted, by reason of the

fact that the dinmeter of the core proper 6
is materially greater than that of the sleeve
19, the end of the core member acts like an
umbrella and guides the mercury ontside of
the sleeve 19, so that none of the fluid can
possibly gather inside ot the sleeve.

If it is desived to construct a relay of the
type just described which will have a tend-
ency to normally remain in either an upper
or a lower, rather than the illustrated inter-
medcliate, position, this result may readily be
accomplished by providing a V-shaped en-
larged portion or bead 30 upoa the magnet-
izable core 6, as illustrated in Fig. 8, the
dotted line passmtr through the gre: ater di-
ameter of the erlarged portlon reprebentmg
the neutral or intermediate position of the
top mercury surface. The structure of Fig.
3 tends to keep the plunger on the one or the
other side of the neutral position, dependent

upon which of the actuating coils 7 or 8 has.

last caused actuation of the corve.

The inverse’ construction, namely;, a V-
shaped peripheral groove, is illustrated at
31 1n Iig. 4, and such proportioning of the
parts strongly temds to keep the core mem-
ber or plunger in the neutral or intermediate
position of the mercury, represented by the
dotted line. However, by immersing the
major part of the core member 6, as illus-

trated m Iig. 1, the desived sensitiveness of
dctlon and tendcncv to remain in the neutral
position is also securod while a substantml]y
eylindrical plunger is used.

Reference may now be had to Fig. 5, where-
in the apparatus ﬂlnstmted comprlseq a base
or slab 40, upon the lower portion of which
a phndhty of sets of codperating stationary
contact members 41 and 42 are suitably
mounted- for the purpose of engaging, under
predetermined conditions, 2 movable contact
disk 43 which normally oceupies the iilus-
trated open position intermediate the sets of
stationary contact members. The relay de-
vice also embodies a movable magnetizable
core or plunger 44 with which is suitably as-
sociated the actuating coils T-and 8 and also
a dash-pot or oscilla wtion- (Lnnpm(r device 49,

A rod 50 carrying the contact disk 43 is
threaded, or otherwise secured, to the lower
end of the magnetizable core proper 44, the
upper end of which is ]mnule(l with a nmd-
ing pin 51, An extension 52 of the rod 50
Dhelow the contact disk 43 is provided with
an enlarged portion or eylindrical piston 53
which floats fn a body of meveury within the
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dash- -pot device 45, as Hll)koqnontlv more

fully set forth.

A tube 35 ]00%0]\* surrounds the core mem-
inclosed by a second
tube 56, upon which the.actuating coils 7

and 8 are mounted, an mtmmedmtc spaeing

collar 28 being again provided.

A plug

130
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“tive tmnmm] 0

membe” 57 ﬁl‘s th 1e 11p1)°" and of

tne

pose ot 0u1r1mg thu core z)n. oi

To sultaoij support the ent
vice upon the base 40, a1
brackei member 59 anc
round the plug 57 an
tively.

The oscillation- dﬁm\
prises a receptacle or 1*
of which is tightly u‘)wd ra
63" which is held 1in 1_;«)“1“1011
agency of screws 04, f
52 has a shum fit
1
he
rey

oy examp:e.
“lth a central ii‘)eL ture

of the plug 63, w
ration of the mereur v, U ader ordine ary
ditions, is precluded.

To further reduce the :
lations of vertical quge:
grooves {yu. for example, may
in the surface of the piston a

By reason of the generic simi hmfy be-
tween the relay device jus*: eseribed and
that previously set if\rﬂ, no further de-
sceription of the operation thereof is deemed
to be requisite.

Referring now to Fig. 6, the system shown
comprises supp1 y-cireuit conductors Trolley
and Ground, a main dynamo-electric
chine having an armature A1 “-*\d 2
winding ¥1 o1E the series yi . an &
exmtmg armature 70, a main-cir
R1, a line switch LS, my
device having the actus d
and an almlhary system "r)rm)viwino a bat-
tery B or other suitable source of SNETTY, &
master controller MO and a plurality of
actunting ooﬂs respectively marked U

con-

tude of oseil-
urality  of

1

ur
£
I

ﬁeld

K/'p”
and Down” for goversing any desired sys-
tem of civcuit e'Juthmn

Tnasmuch as the p(ui cu,‘,:z gystem of con-
trol with which my relay deviee is utilized
is immaterial to the in\‘cntnm, ¢ 11\' a hyietf
outline of the various eireuits will be neces-
sary to afford a t 107'011\f}\ comprehension of
the general {functions of the roiay device.

The exciting avmature 70 is shown us pro-
vided with an upu‘ai*ng shatft 71 which may
be driven from an auxiliary metor or in any
other suitable manner. ‘

When the switch L5 is clesed, the main
cireuit is completed from the trolley through
the switch LS, main armature Al and main-
cirenit résistor RB1 to the negative supply—
circuit conductor Ground. Mle exciting
circuit is established from one terminal of
the auxiliary armature 70, through the re-
sistor Rl and the main ne?u winding F1 to
the negative terminal of the armature 70.

Howerver, if the line switch LS occupies
its illustrated open position and the master
controller MC occupies an upez'utne posi-
tion, a circuit is established from the posi-
the battery T¥ through con-
ductor 75, control fingers 78 and 77, v

be provided

ma-’

which

_the relay device is actuated by &

Carmature Al Decomes

are bridlged by contact segment 78 of the
master controller, conductor 79, interlock
80 of the line switch LS in its open positios
and conductor 81 to one contact

each of the sets of contact members £1 and 7¢
42 of my relay device. The cireuit is nor-
mally dead-ended at these copt:ww o
by reason of the normal intermediate pos
tion of the movable contact dl.m 43,

The upper actuating coil 7 of the relav
device is connected directly across the arma-
ture A1, while the lower actuating coil 8 is
connected to the supply-cirenit condnetors,
Consequently, while the line switeh is open,
the relay device 1s actuated in accordance
with the differential relation existing, (n any
time, between the armature voltage of
main momentum-driven machine L“ringr
coasting D(,llod and the supply-cirenit volt-
age. 35

If the OenemtAd voltage of the
tum-driven armature temporari
dominates over the s‘upp]v cw'uw‘
A}“ CG Jl :
its upper position, whereupon th
contact disk 43 bridges the s’m 1
tact members 41, and the pr
scribed auxiliary cnc'ut 13 wmp et
the conductor 81 through the cods
contact members 41 and 42, con /1
actuating coil Down and conmzc or Sk
neuatlve bdttelv termmal

!
member ¢

sl
2R 5

an
s

P oihe

kY
Fa g

e movabls
! .

uruut for ex (xmple nmv I>e m'mu\
reduce the voltage of the momentiim-
armature Al antil a balance again ex
tween such voltage and the eic(ﬂv’:ro-moti?e
force of the supply circuit.

On the other hand. if the \\)ltme of the
relatively . the
supply-circuit-excited actuating coié iw’ tein-
porarily predominates to move the relay de-
vice to its lower position and thereby com-
plete an anxiliary circuit from the conductor
81 through codperating contact memb )
and 48 of the relay device, conductor 82 and
the actuating coil Up to "the negative con-
ductor 84, Thus, the above-mentioned regu-
lating device may be actuated in the o ppo-
site dn’octum fo effect an, increase of voli-
age of the main armature Al an(x, as seon
e(]ua]x/ul conditions o‘)tam. m') relny deviee
will again assime its illustrated intern
ate posmon

Tt will be appreciated bhatru he sys‘n

ot
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ot
oy
L]

as

1t
o3
<

Tuss
deseribed is merely illustrative of one up-
plication of my relay device, which may aise
be employed for many other purposes, sue
for.example, as the automatic :1pph(“vwn r;t

e
o
%

ails when one metor of A
which produces & dif-
1t motor and

sand to vehicle
locomotive “slips,”
ference of voltage between tha
the others on the vehicle.

T do not wish to be restricted to the speci-
fic structural details or arrangement of v

gk
o8
Ded




10

15

20

4

herein sev torth, as various modifications
thereof may be effected without departing
from the spirit and scope of my invention.
T desire, therefore, that only such limita-

tions shall be imposed as are indicated in the -

appended claims.

I claim as my-invention: .

1. A relay device comprising a movable
magnetizable core member, two windings
for actuating the core member in opposite
directions and a body of mercury for so
supporting-the core member that it may be
acted upon with equal promptness by both
windings. ’

2. A relay device comprising a body of
fluid of relatively great density, a magnetiz-
able movable member supported therein, and

“a plurality of differentially-acting coils as-

sociated with different portions of said mem-
ber.

3. A relay device comprising a movable
magnetizable core member, differentially-
acting coils associated with different por-

- tions of said member for actuating it in the

25

30

35

40

45

one or the other direction, and fluid means
surrounding the: core member for freely
supporting said member to dampen oscilla-
tions thereof.

4. A relay device comprising a movable
magnetizable core. member, differentially-
acting coils associated with different por-
tions of said member for actuating it in the
one or the other direction, and a ‘body .of

merctiry for alone supporting said member.

5. A relay device comprising a movable
magnetizable core .member, differentially-
acting coils’ associated with different por-
tions of said member for actuating it in the
one or the other, direction, a receptacle sur-
rounding the lower end of said member, and
a body of liquid of relatively great density
contained in sald receptacle to float said
member. ‘ , :

6. A relay device comprising a movable
magnetizable core member, differentially-
acting coils associated with different pou-
tions of said member for actuating it in the

1,354,152

one or the other direction, a hollow member
surrounding said core member, and a body
of Tiquid of relatively great density.con-
tained in said hollow member to float said
core member. .

50

7. A relay device comprising a movable
y I g

core member, differentially-acting coils in-
closing the respective ends of said member
for actuating it in the one or the other di-
rection, a hollow member loosely surround-
ing said core member, and a body of mer-
cury contained in said hollow member to
float said core member.

8. A relay device comprising a movable
core member, differentially-acting coils in-
closing the respective ends of satd member
for actuating it in the one or the other di-
rection, a tube with closed ends loosely sur-
rounding said core member, and a body of

mercury contained in said tube to support.

said core member.

9. A relay device comprising a movable
core member, differentially-acting ¢oils in-
closing the respective ends of ‘said member
for actuating it in the one or the other di-
rection, a tube loosely surrounding said core
member, a body of mercury centained in
said tube to support said core member, and
means for preventing leakage of mercury
from either end of said tube. '

10. A relay device comprising a movable
core member, differentially-acting coils in-
closing the respective ends of said member
for actuating it in the oné or the other di-
rection, a tube loosely surrounding said core
member, a body of mercury contained in
said tube to float said core member, a plug
for the lower end of said tube having a re-

cess for guiding the core member, a plug for
the upper. end of the tube having a guiding

aperture for the core member, and a contact
member secured to the upper end of the core
member. :

In testimony whereof, I have hereunto
subscribed my name this 31st day of May,

1917,
CHARLES C. WHITTAKER.
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