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- with the latter in poswwn when the elevator-
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To all w?w:fn it may concerr:

Beit known that I, JOHN A. DEAN a citizen
of the United States, residing at Wmcester |
in the county of Womester and Common-

wealth of Massachusetts, have invented new
and useful Improvements in Plunger-Eleva-

tors, of which the following is a speelﬁeatwn |
aecompamed by dramnﬂfe formmﬂ' a part of )

the same, in which-—

Figure 1 represents a side elevamon of a
plunn*er elevator with the water-ecylinder,
valve-cylinder, and valves shown in vertical
central Seetmnal view, with the valves in po-
sition to operate the elevator in raising a

“heavy load. 'Fig. 2:is a vertical central sec-

tional view of the valve-chambers and valves

car is held at rest. Fig. 8isa vertical cen-
tral sectional view of t.he valve- ehamber and.
the valves with the latter in position to oper-

ate the elevator in raising a light load. - Fig.

4 is a vertical central seetlena,l view of the

valve-chamber and valves with the latter in

position to allow the elevator-car to descend
Similar numerals refer to Snmlar perts 111

- the different ﬁﬂ'ures

._3¢
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The object of my preeent inivention is to
provide means for raising the car of.a plun-
ger-elevator under the eondltlens of alightor
heavy load by varying the effective surface
eubJeeted o weter—pressme, thereby effect-
ing economy in the use of water when a light
load is to be raised by decreasing the volume

of water to be taken from the water-main;
and it consists in the construction and ar-
-rangement of pm ts as hereinafter described,

and set forth in the annexed claims. .

Referring to the drawings, 1 denotes a 'ﬁ;a-l
- ter- eylmdel of-a plunger-elevator,.and 2 the.|.
inner cylinder, preferably made of brass, held

concentrically within the eylinder 1, with an

annular water-space 3 between the eylmders:
1 and 2. The cylinder 1is closed at the bot-
tom, and mounted upon its upper end-is an
annular shell 4, inclosing an annular water-
chamber 5, eommumea,tmﬂ' with the annular
water-spaee 3 between the cylinders 1 and 2
~and having a supply-pipe 6 leading from the.

valve. Mounted upon the annular shell 4 is
an annular shell 7, inclosing the annular wa-

the upper end of the annular shell 7 is a stuff-
ing-box 10, through which passes a plunger

‘ral spring 22.

| the holes 9, Wlth the mner eyhndel 2.
inner cylmder has its upper end screwed into

‘space 23* beneath the plunﬂ'er

the annular shell 7 with its lower end open

and terminating a short distance above the

bottom of the wa,ter cylinder1.- Attached to

11 havmn* a car 12 mounted thereon and hav-
nﬂ' 1ts 10we1 end closed by a plug 13, in which.

The

55

60-

1S SCI‘GWGd a shell 14 h&VlI]ﬂ' Q proJeet,lnn'

ner evlmder 2and emt&bly packed to prevent
the passage of water,in the present instance
by means of a. le&ther washer 16. The shell
14 incloses the chamber 17, which communi-

cates by holes 18 with the ‘annular space 19
between the plunger 11 and the inner cylin-

der 2. The chamber 17 communicates by

holes 20 with the space below the plunger, and.
| the holes 20 are closed by a check-valve 21,

which is held in its normal position by a spi-
The check-valve 21 allows wa-
ter to pass from the annular space 19 to the
"The annular

‘water-chamber 8 in the upper shell 7 is con-

‘nected by a pipe 23 with the valve- cylinder

24, The valve-cylinder 24 consists of an in-
‘ner pipe 25 and an outer. Ja,cket 26, having

‘interior flanges fitting the pipe 25 a.nd inclos-
‘ing a series of annul&r chambers 27,
‘and 30, each of which communicates with the

28, 29,

"inner pipe 25 by apertures 31, 32, 33, and 34.

-The lower end of the inner. plpe 25 eemmum-“
‘cates with an ethaust~plpe 35, and the annu-
lar chamber 27 is connected Wlth the annular
‘¢hamber 8 by a pipe 23. . The annular cham-
| ber 28 is connected with the exhaust- -pipe 35
The annular chamber 29 re-
ceives a water-supply. pipe 37, leading to the.

by a pipe 36.

‘water-main. or other source of water under

usnal - imanner.

pressure, and the annular chamber 30 is con-
‘nected with the annular chamber 5:by a pipe
6, through which water under pressure is de-
;lwered to the water-cvlinder of the elevator.

The inner pipe 25 incloses a Valve-spmdie 38,

flange 15, nearly ﬁlhnn* the interior of the in-

65
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to which a reciprocating motion 1s given by a .

lever 39, pivoted to a bracket 40, plo;;eetmn'

from the valve- cylinder and having its. oppo-
site end connected with a tiller-rope 41 in the
The valve-spindle 38 is pro-
ter chamber 3, commumeetmg, by means of | Vlded W1th va,lves 42 and 43, attaehed to a,nda.

I0C




| _'movmn‘ mth the spmdle, and also with the

" 've,lvee 44 and 45, carried by a spool 46, which
1is capable of a 11m1ted sliding motion on the

valve-spindle 38, between the shoulder 47 and
.a, nut 48 on the Velve-spmdle

“When the elevator-car is held in. a state of

rest, the valve-spindle and the valves assume
~ the pOSIthll represented in Fig. 2, with an

- -open communication between the pipes23and
36, but with the communication between the
- pipes 37 and 6 closed, thereby preventing the
- flow of water-to the elevator, which would-

‘raise the plunﬂ'er and with the passage be-
‘tween the pipes 6 and 35 closed, thereby pre-
.15 venting the escape of water from the elevator
.. to the exhaust-plpe Wthh would oeuse the'

o pluntrer to descend."

‘When itis desu'ed to raise the ear in hft- |

,_ mgaheavyloa.d the valve-spindle 38is moved:
. 20

down, bringing the valves into the position

| represented In Fig. 1, carrying the valve 42
- . below the: -pipe 6, oloemﬂ' the communication
 between.the plpe 6 and the exhaust-pipe 35,

- and stopping the valve 43 just above the ap-

_25.

ertures 33, thereby opening the communica-
tion between the water-supply pipe.37 and
‘the pipe 6, admitting water under pressure

o to the ann nlar chamber 5 and through the an-

~ nular water-speoe 3 to the space 232 beneath
the plunger, causing the plunger to be raised
~ bya water-pressure epphed to a surface equal
- to the area of the inner pipe 2 in cross-sec-
- tion, any water that may be in the annular | 2
B epaee 19 being allowed to flow out. through |
‘the pipe 23 and pipe 36 to the exhaust-pipe 35.

30

35

o "1he Valve-spmdle is raised, bringing the Valve.

In order to cause the elevator to descend,

49 between the pipes.37 and 6, thereby open-

~ ing thecominnnication between thepipe6and
the exhaust-plpe 35 and stopping the valve
- 43 just below the aperturee 32, which com-

~municate with the p

40

pipe 36.
of the valve-spindle 38 will raise the spool 46,

by means of a shoulder 47, above the aper-

~ pipes23and36.

50
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tures 31, communicating Wlth the pipe 23,
| thereby openlnﬂ' the communication between -
Asthe plunger descends the |
water conta,med in the inner c¢ylinder 2 is |
- forced down by the plunger and up through |
_the space 3 through the pipe 6 to the exhaust-
- pipe 85, and the desoent of the plunger will
~produce a partial vacuum in the annularspace |
19, which will become filled with water flow-
| _1ng upward from the exhaust-pipe 35, , through |

55

pipes 36 and 23, into the inner eylmder 2.

As the plunger deeoends it is brought to a
state of rest at any desired position by shift-"|
- ing the valve stem and valves from the posi- |

- tion shown in Fig.

4 to that shown in Fig. 2

in which'the valve-stem 38 is moved from the
‘position shown in Fig. 4 just far enough to-
- close theecom mumcetlon between the pipes 6

~and, 35 without opening the communication

between the pipes 37 and 6 and allowing the

8pool 46 to. remam in its elevated pomtlon as
.’ehown in Flg _

The elevation

2,.1sure on the plunger. .
' ment-of the valves 44 and 45, carried in the
spool 46, is less than the extreme movement

When the car is to be raised mth a light
1oad the valve-stem 88 is moved down, carry-

ing the valves from the position shown in
"_Flcr 2 to that shown in Fig. 3, bringing the
| valve 42 below the apertures 34: thereby olos—
ing the communication between the pipe6and
the exhaust-pipe 35 and opening the com-

munication between the water-supply pipe 37

‘and the pipe 6,thereby admitting water from

the annular space 3 to the space 23* beneath
the plunger and moving the spool 46 down un-

til the valve 44 is brought between the aper-
tures 31 and 32, thereby closing the commu-
‘nication between the pipe 23 and the pipe 36,

'so that as the plunger is raised the water con-

tained in the annular space 19 is prevented
from flowing through the pipe 23 and is

made to pass through the chamber 17 by the -
check-valve 21 into the space 23* beneath

the plunger,thereby supplym gaportionof the
water required ‘to fill the inner cylinder 2

as the plunger rises by transferring the water

in theinnercylinder,whichis ebove the flange -
15 to the space below the flange, and as the'
pressure above the flange 15 counterbalances

the corresponding pressure below the ﬂange

the effective water-pressure applied to raise
the plunger will be equal to that applied to

an area equal to the diameter of the plunger

instead of an area equal to the diameter

of the inner cylmde1 as when the water in
-the space 19 18 exhausted thl ough the pi p

pressure apphed to raising. the plunn’er be

‘equal to one hundred ponnds to the square
inch and the area of the inner cylinder 2 be
fifty inches,a lifting pressure of five thousand
pounds Wlll be apphed to raise the pluntrer -
whereas if the area of the plunger in Cross-
section be eighteen inches the effective
pressure in llftmg a light load will be only
eighteen hundred pounds, and an economy
| in'the use of water will be effected equal to
the volume of wa.ter contamed in the annular-

space 19.

When both 1 ght and heavy loads are to be

raised, the valve - spindle- is. moved down-

Wa,ldly from its position when the plunger is

heldin a state of rest,which is the normal posi-

| tion of the valve-stem and the position shown
‘in Fig. 2 of the drawmgs, but the downward
motmn is greater in case a heavy load is to

70
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be raised,. allowing the valves to be moved

downwardly a short distance in order toraise
‘alight load and in case the water-pressure

| is not found sufficient to be moved still far-
ther in order to release the water in the space

19, and thereby increase the effective pres-
The extreme move-

of the valves 42 and 43, carrled on the valve-

120
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‘stem 38, and this d1f1°erence in movement is

prowded for by the lost motion caused by the
‘spool sliding on the valve-stem between the'

- shoulder 47 a,nd nut 48

130




”*6.5_41876 | | | . S 3

1In order to mdlcate tothe attendant When' ’ ﬂa,nn‘e fitting said inner cylinder W’lth an zm-.
‘in the movement of thetiller-rope, the move-

ment of the valves necessar Y to raise a
light; load has been fully completed various

tdemces may be used; but in the accompany-
ing drawings I have shown one method by
which thismay be conveniently accomplished:

The lever 39, by which the valve-spindle

- 1s moved, 1S made t0 pick up a weight when

- JO
- hasreached the proper point to raise a light
load. The rising end of thelever 39 1s made_

the dOwnward motion of the valve-spindle

' - to engage a hook 49 on the end of a rod 50,

15

20

25

attached to a weight 51, which normally rests
-l of an outer closed cylmdel 1, a shell 4 at-

upon the floor 52 or other support.

T am aware that it is'not new to construct-
‘a hydraulic-elevator with two lifting capaci-
ties depending on the area of effectwe water-
pressure; but I believe it to be new to pro-
vide means whereby this result can be ac-
complished in the case of a plunger-elevator
where the water-cylinder is sunk below the-

surface of the ground, making it necessary
to admit water to the top of the cylinder only.

" to secure by Letters Patent, is—

30
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1. In a plunger-elevator, the comﬂbmatmn

of an outer cylinder, aninner cylinder united:

at its upper end to said outer cylinder and

having its lower end opening into said outer

cyhnder a plunger inclosed in said inner eyl-

inder, an annular space between said cylin-
ders, a water-supply pipe communicating
with said annular space, substantml]y as de- |
| 1 controlling the water-supply and exhaust
comprising a valve-stem having a reciprocat-

seribed.

2. In a plunger-elevator, the eombmatlon -
of anoutereylinder,aninner cylinder united.

to said outer cylinder at its- upper end and
having its lower end open, a plungerinclosed

in said inner eylinder, an annular space be-

- tween the outer and inner cylinders, a water-

supply pipe communicating with said annular
- space, an inclosed annular space between

said inner cylinder and said plunger, a wa-

ter-passage connecting said annular space
around the plunger with the inner cylinder
‘and a check-valve closing smd water-passaﬂ‘ej

substantially as de&,crlbed

- 3. Ina plunger-elevator, the comblnatloﬁ
of an outer closed lemder aninner cylinder

- communicating at the lower end with said
~ outer cylinder, a plunger inclosed in said in-

55
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ner cylinder with an annular space between
sald eylinders and an annular space between
said inner cylinder and said plunger, a wa-
ter - pipe communicating with the annular
- space between saild cylinders, a pipe commu-
- nicating with the annular space between 3aid
~ inner cylinder and said plunger, and a valve

mechanism for controlling the passagesin said
water-pipes, substantially as described.

4. In a plunger-elevator, the combination

with the outer closed cylmdel 1 and the inner
cylinder 2 open atits lowerend, and a plunger
inclosed in said mner.eyhnder and having a

What I claim as my invention, and desire _
inelosed:in sald inner cylinder and having a

nulm space 3 between said eylmdels and an

annular space 19 between said inner eylmder_
and said plunger, of a water-pipe communi-

cating with the annulm space between said
_cylmders a water-pipe communicating with
the annular space between said inner cy]m-

der and said plunger, valve mechanism for
controlling the passages in said water-pipes,
a Watel—passan*e between said annular space
19 and the space beneath said plunger and a

75

check-valve closing said Wa,ter-passafre, sab- -

stantially as deseubed -
5. In a plunger-elevator, the combmatlon

tached to the upper end of Said cylinder and

inclosing an annular chamber 5 communicat-

ing with said eylinder, a shell 7 attached to

30

&1_(1 shell 4 and- 1nglosmo~ an annular cham-

ber 8, an inner pipe 2 hawnw its upper end

attached to said shell 7 and commumcamnﬂ_

tr ollmﬂ* the pa,ssan'es in said pipes, a plun ger

at its lower end with said outer cylinder, wa- -
ter - plpes commumeatmﬂ' with the annular

flange fitting said inner cylinder, a water-pas- -

sage between the spaces above and below said
flange and a check-valve by which said wa-
ter- passaﬂ*e is closed, substanmally as de-
seribed.

93

- 6. In a plunger-elevator havmﬂ' an outer .
and an inner cylinder and &_plunﬂ'er sliding. -
in sald inner cylinder, a valve mechanism for.

ing motion, valves carried bysaid valve-stem,

a spool held on said valve-stem and capable
of a limited sliding motion thereonand valves
carried by said spool whereby the reciprocat--
ing motion of said valve-stem will impart a

I0O0

X035

less reciprocating movement to sald spool .

Substa,ntmlly as described.

7. In a plunger-elevator, the combma,mon_

with an outer and an inner eylinder commu-

"II0
nicating at their lower ends, a flanged plun-.

ger acting in sald inner cylinder Wlth a wa-
ter-passage connecting the opposite sides-of .

said flanged plunger, and a check-valve clos- .
ing-said water-passage, as deseribed; of a
valve-cylinder, an exhaust-pipe, a water-sup-

ply pipe, a pipe leading from said valve-cyl-

inder to said outer cylinder, 'a pipe leading |

from said valve-cylinder to said inner cylin-

der, a pipe connecting the upper end of said
cylinder with said exhaust-pipe and a valve
mechanism by which the passages in- said .
pipes are controlled, substantlally as de-

scribed. |
8. In a plunger-elevator, the combmamon

of a closed outer cylinder, an inner cylinder -
communicating with the 'outer cylinder at its
lower end, a flanged plunger inclosed in said -
inner ¢ylinder. forming an inclosed annular
space around said plunger, a water-passage

120
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= _.between sald annular space and beneath the-.
 plunger,a check:valve closing said Water-pas-
- sage,’ Water-supply and exhaust Dipes con- |
- nected with said outer cyhnder a.water-pas-{
5 sage from the annular space aronnd said | -
o -plunﬂ'er to the exhaust-plpe and a valve mech-:‘_@.
. anism for opening and closmg said passages, |
L _whereby sald annula,r space 1s emptled 1nt0

or ﬁlled from sa,ld exha,ust-pl pe substa,ntmlly

as descrlbed
lated the 19th day of Septembm 1899

JOHN A DEAN

Wltnesses B S
RUFUS B FOWLER
H M FOWLER
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