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To all whom it may coﬁccm:
Be 1t known that I, Davip L, Lanpguisr,

~a subject of the King of Sweden, residing at

Yonkers, In the county of Westchester and
State of New York, have invented a new
and useful Improvement in Alternating-

Current Controlling Apparatus for Hydrau-

lic Klevators, of which the following is a

specification, -

My invention relates to alternating cur-
rent-controlling means for hydraulic eleva-
tor apparatus, and 1s particularly adapted to

control the operation of valve mechanism of

plunger elevators of the direct-acting type.
"One of the objects of my invention is to
provide sunple and efficient means for con-
trolling a hydraulic elevator by means of al-
ternating current. '
Another object of my invention 1s the
adaptation of single phase current to the

- control of valve mechanism of hydraulic ele-
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vators particularly of the plunger type.

A further object of the invention is the

provision of an automatic push-button alter-
nating current controlling system for a hy-
draulic elevator.

Other objects of the invention will appear

hereinafter, the novel combinations of ele-
ments being pointed out in the claims.

The accompanying drawing illustrates an
application of my invention, and includes
the circuits and connections of an automatic

- push-button system to change single alter-

nating current to multiphase current to more
efliciently operate electro-magnets of valve
mechanism to in turn control a plunger ele-
vator of the direct-acting type.

Obviously, those skilled in the art may
make various changes in the details and ar-
rangement of parts without departing from
the spirit and scope of my invention and I
desire therefore not to be limited to the pre-
cise construction herein disclosed.

In the accompanying drawing the car C is

supported on the upper end of the plunger 1
which moves up and down in the Eydrtaiuhc

cylinder 2. A counterweight W 1s connect-

ed to the top of the car C by the cable or rope
B which passes over the sheaves D mounted
on an overhead fixed beam. The weight W

, may be proportioned with respect to the car

plunger and live load as desired, but per-

mitting the car to always descend by reason | the armature 16 centers itself and this causes

plunger being preferably compensated for
by the counterweight cables. 3

V designates a diﬁerentia? main or motor
valve and V” a pilot valve, for controlling

- the admission to and exhaust from the cyl-

mder 2 of the motor fluid.

The parts thus far described are of well
known construction, it being understood that
main valve apparatus of any construction
may be used 1f desired, but I prefer to use the
particular arrangement of valve apparatus,

‘as shown, controlled by an alternating cur-

rent magnet M, this, however, being the in-
vention of Frederick W. Newell, and em-
boclied 1n his application for patent Ser. No.
365,968, filed April 2, 1907, alternating cur-
rent electro-magnetic valve apparatus.

The valve apparatus considered as a
whole consists essentially of the main valva
device V, the pilot valve device V', the al-
ternating current magnet M and intermedi-
ate connections. The magnet is in reality
double 1n that 1t comprises two windings

71, 72, with an intermediate armature 16

sultably centered normally as for instance
by a spring in the tube 82, This armature
16 15 connected by the rod 15 to the lever 22
which 1s pivoted at 21 to the link 20, this

i of unbalanced load, the buoyancy of the
D9
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Iink bemg in turn pivoted to the supporting

frame of the entive valve apparatus, The
lever 22 15 connected by the hnk 25 to the
lever 52 which is fulerumed at 33 to the
main valve stem 4 and 1s connected at one
end to the hnk 11 and carries a balancing
werght 35 at its other end.  The hink 11
conncects the lever 32 to the pilot valve stem
12.  Now when the winding 71 receives cur-
rent to etfect the upward movement of the
lever 32 on 1ts fulerum 33 the pilot valve 1s
moved upwardly in its eylinder 10 and the
fluid 1n the motor of the main valve device
is permitted to flow through the pipe 8 to
the exhaust port 9 of the pilot valve device
V7. The man valve will then be moved up-
wardly and the motor fluid permitted tfo
pass from the elevator eylinder through the
pipe 4 to the exhaust port 5. The car will
then descend.  When the main valve 1s thus
moved upwardly the lever 32 1s moved on
the fulerum 83 to recenter the pilot valve.
Upon the dednergization of the magnet
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the Iever 32 to be
as & fuleram and the pilot valve is opened
Lo tie supply vort 7. "This causes the closw
ing of the main valve and the recentering
of the pilot valve. The car will therefora
stop. |
Assuming that the parts ave 22811 10 NoT-
mal position, as shown, and that the car is
40 current. Then the pilot valve will be moved
downwardly te permit the supply fiuid to
- pass from the supply pive 7 , through the
connecting pipe 8, to the motor of the main
valve device and the msin valve will there.
apon permit the supply fuid to pass from
the supply pive 8 fo the cyiinder 2 to 1ift
the car. When the main valve is ially open
the pilot valve has again
and when the magnet is
pilot opens to the exhaust
the main valve to close and stop the car.
The system
for controlling the electro-magnet will now
be described. A main line switeh S Serves
25 to comnect the conductors ¢ and 7 feading
from a source of single-phase. alternating
current supply, to the conductors 50 and 51,
respectively. “=
aoand R designate single-phase electro-
magnetic reversing switches,  Inasmuch as
these are similar only one wil] he describadd.
Arranged in the solenoid 60 is the loose
core or plunger 61 which earries
Upper end a bridge member 58 for elec.
trically connecting the contacte 55, D2, and
64 when lified’ into engagement therewith.
Normally the corve or plunger 61 rests on a
conducting: leaf spring 5¢ secured to the
fixed block 64 and carrying the contact 65.
When the solenoid 80 recerves sufiicient cuy-
rent to lift its core the spring 59 will be re-
leased and will automa tically move the con-
tact 65 into engagement with the contact 66,
It will therefore be seen that after the s0le-
noid 1ifts its core the contucts 65 ang 80 wiil
be held in engagement with enel oth o1 1D~
dependently of the solenoid: this feature ig
empodied in my copending application Ser.

deenergized the

e
P

-d. A

30

b
o

No. 853,205, filed January 91, 1907, con-
t ey S L . .., . 4 _,
“Y troilimg  devices  for alternating  current

motars,

in order to change the single phase cuz-

reat frow: the mains into multiphase current
suttable for operating the clectro-magnet ¥
employ o phase-splitting deviee precerably
lilce that embodied in iny copending appli-
cation Ser. No. 857,044, filed Kebruary 12,
1907, alternating curvent controiling means.
Generally, it comprises two resistance olo.
ments R, R? and two inductance elements
J’, J% connected in bridge form and so ar-
ranged with respect to the other cireunits as
to periorm 1ts function. , -

o In the car C are up and down nush-but-
"~ to

ns 30 and 81, and a simple alectric switeh
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stationary, let the lower solencid 79 recelve

recentered itself’

B8,

moved downwardly on 23 |

port ¥ to causs

0f clreuits and conneciicns

lower push-button

Tru

- l
47 which may be used in place of said push
putions.

76 are the flooy push-buttons, 75 the door
contacts and 73, 74 the limit switches.

i the push-button switch 81 or one of the
switches 76, is operated,

or 1f the car switeh lever 47 1s moved into

- engagement with the contact 48 a cirenit

will be closed from the main « through the
solenoid 61 and thence by conductor 84 to
ana through limit switeh {3, conductor 78,
the switch operated, conductor 77, door con-
tacts 75, conductor 51 and finally to the
other main & through the switch 8. The
switch R will therefore be operated to effect
the electrical conmection of the contacts 53,
22 and 54 and the engagement of the con-
tacts 65 and 66 with each other. Contact GG
is in permanent connection with phase-split-
Ling device ¥ af the point 86 between the in-
auctance " and resistance R2 by means of
the conductor 85; and when the switeh R 13
operated the point 86 is connected by con-
ductors 87, 88 and 89, to the individual coils
90, 91 and thence by the conductor 99 to
the point 93 between the resistance R/ and
ndiictance o> Substantially at the same
tune the bridging member 58in engagement
with the contact 52 connects the point 06
through the conductors 95 and 51 to the
main 5. The cpposite point 94 is connected

- by the conductor 50 through the switch S
on s |

to the main a. As to the points 94 and 06,
thevefore, the pnase-splitting device s Con-
nected divectly across the maing g and b,
At will also be, observed that_the main « is
connected by the conductor 97 to the indi-
vidual coil 98 and that the main b is Con-
nected  through conductor 21, contact 52,
bridge member 58, contact 55 and conductor
98 to the individual eoil 99. The coils 98
and 99 being in series with each other will
therefore be connected across the mains «
and & while the other coils™0 and 91 will be
connected to the phase-splitting device.

The switch R when closed affects only the
winding 71 of the eleclro-magnet, ong set of
colls of the other 72 being open-circuited
at contact 54" connected to the conductor 100
aird the other being open-circuited gt COn-
tact 6" connected to the conductor 101.
When the switch B’ is closed by the manip-
alation of the up push-button 80 in the cnr
or an up push-butfon at one of the tandings,
then the cireunits of the windings 72 will be
closed and as before explained when the
winding 71 receives current to 11ft the ar-
mature 16 the main valve will be opened to
exhaust to permit the car to descen , Where-*

~as when the winding 72 veceives current the

main valve will be opened to supply to cause
the car to aseend. | ' -
in the system shown the manual switch
operated must be kept. in closed position
while the car is moving and when the switch

70

75

80

85

90

100

-

105

110

115

120

125

130



10

976,130

simplicity and by way of illustration merely
I have shown one of the least complicated

arrangements of puﬂ*h button elreuits but

ANy other automatic push-button system of

control may be used 1f desired.

It should be noted that by the emplov-

ment of a multiphase magnet, the valves

may be operated- very qmckh to secure a
quick starting of tlie elevator car; and fur-
therniore, where only single-phase current 1s

~available the valves may still be effectively
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operated in an electric elevator control sys-

tem by the interposition of a phase-split-

ting device to change single- phase current to
mu ti-phase current for opemtuw the valve
net. -
} aving thus descrlbed my invention, what

I clalm as new and desire to have protected

by Letters Patent of the United States, is:—
1 The combination with a hvdraulie ele-

vator and valve apparatus to control the flow

of motor fluid thereto and therefrom, of a

~ double multiphase alternating curvent elec-
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Jhaving two sets of windings, an mmatme
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tromaguet having two sets of windings for
actuating said valve apparatus, a phase:

-bpllttmﬂ' device to change’ single-phase to
;multlphase current, and a sy Ht(_‘tlll of clrcuits

and switches to select one of said two sets
of windings of the multiphase magnet for
recelving multi phase current to offect the op-

1 atmn of the valve : apparatus.

The combination with an elevator car,
hydmulu, moving apparatus, and coutwllmtr
mechamsm, of a multiphase G]m,hmnwn(,t

nor mal]v intermediate said sets of windings,

connections between said arinature and said |

controlling mechanism, a phase-sphtting de-
vice interniediate a-souree of single-phase

alternating current supply and said electro-

magnet, ‘md a selective system of cirenits
and connections to predetermine the direc-
tion of movement of said armature..

3. The combinaiton with a plunger ele-
vator comprising a car, plunger, Iu(l aulice
oylmdv and {'{)ntm]lmn valve ll)mmtus, of
an clectromagnet 11.1\111" two sets of poly-
phase umdmm} an armature connecled o,

satdd valve apparatus, and an automatic
switch system of cirentts and connections to
effect the flow of electric current through
said windings and the operation of the arnia-
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1s opened the car will stop. For the sake of [ ture and valve apparatus to cause the car to

move up or down.
4. The combination with a plunger ele-
-ator comprising a, car, plunger, hydraulic
cvlinder and. contr ollmn valve
1 doubly wound electlonmnmt, an armature
for said electromagnet and connected to

apparatus, of
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sald valve ;.lppamtus.. and  an  automatic

nmh button svstem of circuits and counec-
tions to effect the energization of said clec-
fromagnet to move the armature in a prede-
tvmmwtl (1110{{101] to operate the valve ap-
])ﬁlltttuq :

The umlbnmtmn with an elevacor car,

B plunwr connected thereto, a hyvdraulic c&l

inder for said plunger, and valve apparatus
for controlling the low of motor Huid to or
from said ullmlel. of an cleetro-responsive
device having two sets of polvphase wind-
Ings atd an armature connected to saud valve

:llll)dldhla. a1 phase-splitting device between

conductors from a source of single phase al-

ternating current supply and mud sets of

1\111(1111%, reversing switches, and up and
down, eleetric switehes at thie landings and
in the car conneeled to said reversing
switches to effect the variation of the thtu
to complete cireults through a correspond-
e wet of said windings, .-.llltl 2 magnet for
tlw alve apparatus.

| The combination with an elevator ear,
pllmnur evlinder, and controlling valve ap
paratus, of an clectromaguer, an armature
connected {0 said ouutmllmn apparatus and
movable 1p 1wo directions Lﬂ sald electro-
magnet o clfect the opening or closing of
the valves, a phase - sphtting device” for
changing single phase current from the
source of clecirie current to multiphase cur-
rent for saud electromagnet, and a push-but-
ton syvstem of cireults and conneetions for
effecting the energization of said electro-
ningnet and l)ltl](l("llllllllll” the direetion of
movemen{ of said armature and the corre-
sponding up or down movement of the car.
~ Inc festimony whereof, T have signed my.
nae o this al:-ul[:m(mu i the pwwnw of
two subseribinge w Illl(‘*w*-{‘*ﬂ |

DAVID L. LINDQUINT.
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(reas, M,
Niarren (.
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