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To all whom. <t may concern:

L3

Be it known that I, Tuure lLiArssON, a

subject of the King of Sweden, residing at

Worceester, in the county of Worcester and

State of Massachusetts, have invented 2 : elevators may be counter-weighted.

~new and useful Hydraulic Elevator, of which .

the following s a specification. |
This invention relates to hydraulic eleva-
tors of the direct acting plunger type.

araw rr-eb o] Y e
L}

The object of this Imvention 1s to er*ide R’

direct acting plunger elevator which can be

used in high buildings and at high speeds
with equal or hicher efliciency than other
types of elevators which are now used.

To these ends, this invention consists of
the plunger elevator, and of the combinations
of parts therewith as hereinafter described
and more particularly pomted out in the
claims at the end of this specification.

In the aceompanying drawings, Figure 1
is a sectional view of suilicient parts of a
building to illustrate the application of my
mvention thereto, and Fig. 2 1s a similar view
illustrating a shightly modified construction.

The plunger elevater on account of its
c*ro:in%)aratiw simplieity and absolute safety
has long been recognized as one of the most
destirabie and practical tvpes of hydraulic cle-
vators for comparatively short runs or for use
m situations n}here high speeds are not de-
stred. -

In the largerortaller business blocks, soiue
of which are built to heights of from two
hundred to four hundred feet, 1t has been
thought that the plunger type of elevator
could not be used to advantage. 1n some
recent instailations, however, plunger cleva-
tors have been emploved for runs of nearly
two-hundred snd twenty-five {eet in length,
and it has been found that while these eleva-
tors can be installed at prices which will com-
Fa-re favorably with elevators which cannot
e operated with the same degree of satety,
and while these long-run plunger elevators
have been found to operate smoothly and

to be readily controlled, yet it has been |

found in practice that the absolute elli-
cieney of these long-run plunger elevators
does mnot- reach a verv lagh percentage.

This is due to the fact, that in raising a long |
plunger and & comparatively heavy ecar,

comparatively heavy weights are set 1 mo-
] 1 » L L ]
tion. This, in itself, would not be found to

be nrbjectionable. if it were possible to

counter-weight the plunger and car up to the

[EE T T . BT

L B B

=l — pu gy ref gy s

.+ b vl SR PP F e mrr el e r ool el TS WE N

e ip - g gy gl © WO

- and entirvely destroying the reliability of op-

I ——

: full imit of weight less the amount of weight

required to start the unlosded car on its
downward travel, wlich is the limit to which

- comparatively shori-run low-speed plunger
. The: g¢
- reason why this éunnot be done m a loung-

run high-speed dircet plunger elevator s,
that during the upward travel of the eleva-

- tor, the preponderance of the car and
plunger over the courter-weight must be gg

suflicient to overcome the inertia of the
moving parts. S |

If a long-run high-speed direct plunger ele-
vator svstem should be.too heavily counter- .

weichted, it would be impossible to accu- 7g

ratelv control the upward travel of the car;
and 1n an over counter-weighted system of.
this kind, the car would. continue its up-
ward travel even after the controlling valve
was shut.
trolled motion of the car would draw air
down through the stufling box; introducing.

an air cushion inside the elevator cylinder;

eration. D
In tiie high speed plunger elevator plants
of over two hundred feet run which have al
ready been practically installed it has been:
found necessarv to have a preponderance of

weight in the plunger aund car over the-weight- g5

of the counter-weight of nearly thiriy-five
hundred pounds, and the efficiency of such-
elevators as heretofore installed has been de-
creased by the amount of power necessarily

wasted in- raising this unbalanced ‘dead- ¢

weight at each stroke of the elevator.

The especial object of this invention 13 to
provide a water citcwoting system sor plun-
ger elevators in which a water columu wiil be-

acted upon by the unbalanced weight of the g5

plunger and the. car during the down stroke:
of the elevator, whereby a certain amount of-
pressure will be \stﬂre(f for use. at the next-

operation, which! pressure will assist the or[]),-:
hat' the 3¢

eration 'of thie supply pump, so t
amount of work to be actualiy periormed by
the supply pump. will be duninished, gnd ia

greater efficiency thus secured, while &t the.

same time, the counter-weight wiil bs emn

ployed to provide a compensating. balance, 1¢

for the greater part of the weight of the plun4

ger and car.

" Referring to -the accompanying drawings

for & detail description of a plunger.elevatoz
system constructed according to my nven-

This .upwara jump and uncon- 73
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tion, Figure 1 shows a section of a building | building for sufticient distance to form water

having its pumping plant located on one of | columns to act as heremafter described. At

the upper stories. Fig. 2 shows. a <innlar
construction with the pumping plant lo-

5 cated on tiw lower {luor or basement.
The dra: ‘ines show only suflicient floors of
a building to ilustrate the operation ol the
system, 1t being ~inderstood that my mven-

tion 1s especially spphicable to long-runs. and

10 to a considerabiy greater number of stories
than i the buildings herean tiustrated.

As shown in Fig. 1, C desirnates the ele-
vator cylinder which sets mto the ground
below the building a distance equal fo the

-3 length of the elevator run.  Working up and
down in the c¢yinder C, snd extending
throngh o stulling box in the upper end
thercof, v the plunger P, carrymg the car A
ca its upper end.  Connected to the car A

20 are the counter-weight ropes B, which eun-
nect, to a counter-weight W {for counter-
weighting so uuch of the weight of the ear X
and piunger P as may be possibile, wiile still

4 Jeaving the required preponderanee of plun-

25 wer and car to stop the upward travel.
. The weights of the cables or counter-
welzht ropes B and the counter-weizht W
are preferably proportioned according to
the recognized practice which secures the
50 best results in a plunger elevator. That1s to
sav, the weight of the cables ov counter-
weight ropes B for a given length 1s made
substani ally equal to one-half the buoyancy
of a corresponding length of elevator plan-
35 ger. 'T'his distmbution of the weight of ca-
bles or counter-weight ropes provides & coin-
pensating counter-bslance which automat-
eally otfsets the huoyancy of the piunger.
For example, when the car 1s near the top of
s0 its run, as illustrated 1 Fig. 1, substantially
the entire weight of the counter-weight rope
B wil! be added to the weight of the counter-
weicht W ; while when the car is near the bot-
tom of its run, and the plunger has displaced
13 an eqaai volume of water, and has therelore
its greatest amount of buovancy tending to
raise the same, the wersht of the counter-
weight rope or cable will oppose the action
of the counterwelght. |
50 Opening into the upper end of the exhnder
3 is a to-and-Trom pipe 10 which may be con-
nected by the valve Vocither with the et
pipe 12 or the exhaist pipe 1o The valve V
may be controlled from the ear-A m any of
55 the ordipary manners, for example, by the
standinge controliing rope R.

The paris as thas far desegibed, may be
substantially the sanie as i any of th» stand-
ard plubger clevator eonstruetions, exeept

o that the inlet and outlet pipes have hereto-
fore connected with the suppty pmnp and
storage tank i the basenunt or L.wm* part
of the butlding, while m an apparatus con-
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| pressure tank k.
In some cases Instead of having two sepa-

its upper end, the outlet pipe 11 1s connected
with a storage tank T, and the water frrm
the storazge tenk T s pumped mte an aw

rate water colunms 11 and 12 for the inlet
and outlet pipes, and instead of locagnig the
pumping plant in the upper part of the build-
ing, 1 omay employ a single water column 13,
as Hustrated 1n Fig. 2, which water column 1s
conneeied to the lower part of the storage
tank 1. |

A water column thus located will aid the
operation of the ordinary double - acting
pimps employed In the usual elevator plants
m the propertion that the statie pressure of
the water column bears to the working pres-
sure required for the elevator. That s to

s v, 1n an ordinary double-acting force pump,

botii sides of the pump piston are in contact
with the water, and if tﬁe waler 1s admitted
ander pressure’to the pump cylinder, this
pressure acting on the hack or mmoperative
side of the piston will aid in moving the pis-
ton on its working stroke. |
to locate the pumping plant and the pressure
tank in the upper part of the building, bhe-
catuse when llo{,'aled i this position, the
pump and the pressure tank will operate

oply under sueh additional pressure as must

be added to the water column in the supply
pipe 12 to make the pressure required to op-
erate the elevator, while In the construction
shown in Fig. 2, the pump and pressure tank
are required to withstand the full working
pressure required in the elevator eyhnder.
In the construction shown in Fieo 1, the
inlet pipe 12 forms in effect a continuation of
the pressure tank IV, and for this reason, the
construction iHustrated m Fig, 1 will permit
thie use of a somewhat smaller pressure tank
than will the construction tustrated i Fig. 2.
I the operation of a plunger elevator con-

structed secorduer to iy invention, the nec-

essary  preponderance of plunger and car
over the counter-weirht will operate during
the down stroke of the elevator to raise a wa-
ter-colwnn, hfting a certain aminount of water
to the elevated storave tank which will give a
rertain statie head, or pressure of water,
which will dimminish the amount of work re-
auired to he done hy the supply lmm}). Tor
exatple, ma two-hundred and Gity {foot run

t-lt-\':tinrrl:m! w here the rvquirml pi’i‘-]}{}llllt‘l'— |

ance of the car and plenger over the counter-
weicht is approxiately thirtyv-five hundred
pounds, a plunger six and one-half inches m
dinmeter will require two-hundred pounds
working pressuve to secure the destred speed
of npy!‘:tliull. | -

In direct plenser elevator svstems as here-

structed aceording to my invention, the inlet | tofore instailed, this entive workng? Dressure

65 and outlet pipes 11 and 12 extend ap into the | of two-hundied pounds 15 furnished entirely 134

! prefer, however, -
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by the supply pump, while in an apparatus:

constructed zli‘(‘OI'{lIII“' o my wmvention,

more than half the w url\uw pressure 1HL be | pressure will su miatzti.}!li hulairee the pre-

supplied by the water coluinmn.
1 am aware that many diferent WALCT-CIT-
culating systems have been devised for oner-

— e i

thereto and located fur enoungh -rhm*e the

cupper end of the eviinder so that its stutice

ating elevator plants, and that water has

heen e};llausted from elevator construerions
it a numboer of different w avs, and used for
different purposes, and my inveution does
not relate to such systems broadly, the Cespe-
cial object of iy invention heing fo ¢ combine

}mmlu1¢mw I W UI bt of ;!ll‘!l;_E{_I atid onr over
their counier }hi!aﬂl{i_', 3 g‘.'-‘{{‘:-‘.:-:‘-'!“‘i‘ 1;‘.11;5{, andd u
puinp ntermedinie {he storage tank and
presstive tank. said parls being ares *"ml S0
ti l-.Ilf. the static pressure of tie storage tank

‘Hx] assist the operation of the PRITEYY B T3 )s-
3 mh the elevator.

a direct pluntrm clevator.with a w dter-{ O1-

umn for Ilrei:entl"ur the requisite preponder-

ance of elevator and plunger over the coun-
ter-welght from resuiting in loss of effi-
clency.

mn applying my invention to Thydratlic aleva--

LOTs.

1 do not wish,
the construction [ have Lerem :;hmm and de-
scribed, but * |

What I do elaim ana desire to sceare by
Letters Patent of the United States 1s —

combmation of a vertical evlinder, a plunger

htl‘ﬂfﬁ)l‘t" to be limited to

. Inan elevator svsteny, the combiantion
uf 1 vertieal leulu‘ 1 Ih':w T Working
uwwm REHE W tI e UpDer ehg 07 ¢ by :a-imwa
a counter-balance for the sreater [} i ol b it‘
welght of the car and p]unw“ Wilh thie conli-
terw e elzht cabies actinge to oflset 1he o=

- . aney ul the l}fumrer, i to-id=Iron e con-
I am also aware that clmntfﬁ may be muade

nected to the upper end of the cyvhnder, an
clevated storage tank, an eutle Prijee ]v.huiisw

thereto, a pressure t aulx. R PUIiil 1111t11;1t=f11—

ate tie pressure tank aned stopsy

e rtank, an
inlet, pipe from the pressure

L:ti‘i‘k t‘} {h{} 1{}

Caicd-frony pipe, and a valve controlled [rons
the ecar {or cotnnecting the to-amd-lram pipe

running in said eyhider, a car on the upper
eml of the plunger, a counter-talance jor the
ater part of the welght of the ecar and

lel“‘i‘r with the munter-—u eizht cables act- .

g to offset the buoyancy of “tie plunger, a

.tn—m.-.d from 1:1!1{‘ Hllt‘lllll”‘ ito the upper end
iank connected

1
.

of the (*}lllldtr 2 storage

- =r

o wilfr 4

o T IR

with the inlet plpt* :Htil the outiet l'i"“ S Te-

I. In a hydraulie elevator systent, the * quired.

In testimony whereof | have hereunto set
my hand, in the presence of 1wo subseribing
witiesses,

SHURE LLARSSON,
Wiinesses: .

Lotvis YW, Sovrncare,

Ve W, Sournocarte
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