No. 697,303. . Patented Apr. 8, 1902.
C. C. WENTWORTH.

RANM.
(Application filed June 11, 1801.)
(No Modsl.) , 3 Sheets—Sheet |.
I ® 43
A o
—tl 2
. /{7 _;:Tm _F—‘Lg' 4
ol
L 1y AT
. B
/7 _:._4_
f 4O m B
¥ (@ T
| ’ 0l
i
1 9 ; 4
B !
| 74. i ) |
s E '
5
= ) lﬁ: "
=
| S —— —— , ___ : _
'ﬁ—_rr'[L anh '/ fnllllli & %
— A A LA iwnr ;-”/ﬂ//ﬂ%

\\ l \.\h\\x‘v re— 1.;\1" \Wm

== /7.

|
i

2

E\\\\

\i T ]

— h

! e

Nleee——— i
M

‘1 S — - y
il
- = e e e e P P T S S S T — . 0 \ [

=T LT T IS I T DT T I IIITL ¢SP4 ST ISTIISLAIS

.

4 e G0,

..-F‘f ' :
®  © © 0 /( © /] /6 © ©
. Ylzerisiyae S -
77 g - Sl |
» I~ 771 b = |
E NLZ- L/ Qo)
1B .
, / Z PO
i | / TN "'76
2 6 5o - =
NG e ~77
RN -
' ) 3
o\l .
O “Saus _© © ©
WITNESSES : | INVENTOR

| T 'w Tl iy 2 (hardes () fPereteoorie
y@ﬂ/ k4 | BY - %

ATTORNEYS

THE KOARRIS PETERS CO., PHOTO-LITHQ., WASHINGTON, D C




No. 697,303. Patented Apr. 8, 1902.
C. C. WENTWORTH.

BAM.

(Application filed June 11, 1901.)

(Ho Model.) 3. Sheets—Sheet 2.

O
N
@ l 9 72/1
7 3 - I8 g 7
F ey o - 57 T #1/2 S S S TN ?,,} T
ﬂ I [\ 2 , O N Y B N /NN

e ll? — < B

; f‘? o : /

|n 0 A’?f | = 7

i # —
ol e N
2z ’ ‘
I._III_IE E——— r1"|_l . = = -
. DN 2773
— = = o lliehos =g hed
L {ﬁ Ve
Y— 56 ~Y /N
I —.
g 57 o — /2
1L |
g LU

55
_ 37
. TH
7)) s T .
- / \f%‘"? ~ ' b _Q B £ ‘;5
. Wl g AN N\ % 7777 7t 7
_ ST A

 INVENTOR
(/ozrdos €0 Irretecor?re

ATTOR -

THE NORRIS PETERS CO., PHOTO-LITHO. WASHINGTON. D. €.




Patented Apr. 8, 1902.

No. 697,303

'C. C. WENTWORTH.

RAM.
tApplication filed June 11, 1801.)

3 Sheets—Sheet 3.

{(No Model.)

i

Il L

[ T A W

fﬂ" g
*,
L

Wi

~d
22

/6

r ‘ - - . . .

1 . ] b
-_.---—-n.__-“h-—”_-._._-v-“n-._.-“__.-.- _—.uu-"_._ )
_m-::““":—:__:__._-.:--.._.- :.._,:___.._ R
e P " ! 1.1t kj
P T L L e S T Ty P L e T T T T e e T T SRt s A e v . e e e e A I T s P T e TP e P e i e TRTLLM LA T_._:.:__.._. Lol

1+
- : ]
E i N g 4 ITIINTIRE LA NI
- ....__......-......l..._..._.\t...._m““-.m_. ____\.u__\h - =/ - e o i r.l.n.-._..-..-.rr...._.-._lr.f..._.....-n:-rllnl..r.._ T e e ey oty TPy Ty P Pt g Tty T g g, T Ty Ty o, ...__._...._-._.n__um —
s - . " i
B

R e i P e, )
m....- T Tt ....__.........._.n

ety e—

o

70

-

iy
S

INVENTOR

W/TNESSES :

' Menerorih,

S.

Charle

ATTORNEYS

THE NORRIS PETERS CO., PHOTO-LITHO,, WASHINGTON, D, €.




10

20

25

30

35

40

50

UNITED STATES

PaTeENT OFFICE.

CHARLES C. WENTWORTIL,

OF ROANOKE, VIRGINIA.

RAM.

SPECIFICATION forming part of Letters Patent No. 697,303, dated April 8, 1902.

Application filed June 11, 1801,

Serial No, 64,069, (No model.)

To all whonm it nvay concerm:

Be it known that I, CHARLES C. WENT-

WORTH, a citizen of the United States, and a

resident of Roanoke,in the countyof Roanoke
and State of Virginia, have invented a new
and Improved Hydraulic Ram, of which the
following is a full, clear, and exact descrip-
tiomn.

This invention relates to improvements in

hydraulic rams; and the object is to provide
a ram for high duty and for pumpinginlarge
quantities, as needed for supplying railroad
water-tanks, small towns, and the like.
- Higure 1 is a side elevation, partly in sec-
tion, of aram embodying my invention. Iig.
2 18 a plan view thereof, partly in section.
Fig. 3is anelevation showing the waste-valve
connections. Kig. 4 is a section on the line
@« of I'ig. 1. Fig. b is a sectional elevation
on the line 2z z 1in Kig. 2 of a quick-acting re-
lief-valve employed. Fig. 6 is a section on
the line y 4 of Fig. 5. Fig.7isa general view
showing the ram connections. Fig. 8 is an
enlarged vertical section taken through the
waste-valve and its stem. Kig. 9 is an en-
larged vertical section taken through the air-
supply pipe for the air-dome, and Hig. 10isa
detail of the waste-valve.

Reterring to the drawings, Fig. 7, 1 desig-
nates the drive-pipe, and at one end of this
drive-pipe I have shown a stand-pipe 2, which
furnishes the head or pressure for the opera-
tion of the ram. This stand-pipe is filled
from an elevated source of supply through
theinclined pipe and the valve 3. Thedrive-
pipe leads into the base-casing 4 of the ram,
upon which is a receiving-casing 5, surmount-
ed by an air-dome 6. Arranged in the wall
separating the casing 4 from the easing 5 are
splder valve-seats 7, Fig. 4, with which up-
wardly-opening valves 8 engage, and leading
from the casing 5 to the receiving-tank 9 is a
pipel0. (ShowninFig.2.) ThevalvesSshould
be made as light as possible. For instance,
they may be made of hard rubber, because
the relatively small weight of this material

-enables 1t {o respond more quickly to the ac-

tuating force, and thus less water escapes
back into the casing 4. IFarthermore, I em-
ploy a large number of small valves § in pref-
erence to a small number of large valves, be-

only there is a greater cirecumferential meas-
urement in the aggregate of the small valves,

and the vertical motion of each valve is less-

ened, and the time taken toclose and the wa-
ter loss are therefore less.
Each valve 8 is mounted to moveon a stud

or bolt 11, which engages in an interiorly-

threaded socket 12 in the valve-seat, and the

valve 18 held yieldingly on its seat by means

of a spring 13, engaging at its lower end with
the valve :a,nd at 115 upper end W’Ith the head
of the bolt.

The casing 5 is extended horizontally to a

‘much larger area than usual, so as to accom-
‘modate the large number of valves, and its

top wall 1s provided with openings, which are

normally closed by one or more covers 14, by

removing these covers access may be had to
the interior of the casing, when desired, to
regulate or clean the valves. In front of the
casing o 1s a waste-spout 15, whieh communi-
cates with the interior of the casing 4 through
concentric rows of segmental openings or
ports 16 and 17, Kigs. 1 and 2. 'T'hese open-
ings or ports should have an area consider-
ably 1n excess of the area of the drive-pipe,

and they are controlled by a subjacent waste-

valve 18. This valve 18 should be made as
light as is practicable, and the vertical move-
ment of the valve should be as short as pos-
sible; otherwise its velocity and consequent
impact on closing will be such as to wear
away the surfaces. To overcome this in or-
dinary rams, a thick rubber disk is put on

the top of the valve, which continually wears

out, with consequent expense and stoppage,
besides the loss of effect due to the work done
in compressing the rubber. These objections
are overcome by my construction and arrange-
ment of the valve, as it will be noted that in-
stead of opening only on the outer periphery,
as in ordinary ram-valves, my valve is (see
Fig. 10) made of spider form or is perforated
Wlth concentric segmental openings about the
hub and discharges on three concentrie cir-
cular lines parallel to the lines of the open-
ings above, so that the water issues around
the outer edge of the valve to the openings

16, also through the openings in the valve to
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openings 10, and also through the openings .

i 1n the valve to the central opemuﬂ* 17, This

cause as the outlet is on the circumference | reduces the vertical motion fifty per cent.,
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thus reducing by one-half the work needed | ing-springisputunder a resilient tension only

to lift the weight of the valve, and the paral-

lelism of the segmental openings in the valve
and the plate above permits of accurate com-

putation of the discharge.
‘The hub portion 19 of the valve 18 is made

~cup-shaped (see Figs. 1 and 8) to receive the

I0

- one side of' the center.
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endofanim pact-rod 20, and arranged between
a head on the lower end of this rod within the
hub and a cover 21 for the hubisaspring 22,
which is given a considerable initial com-
pression by means of said cap or cover 21.
This spring 22, iz connection with the head
of the rod 20, holds the valve 18 on a prac-
tically horlmntal plane and at right angles
to the rod, bat at the same time adtmts of a
small tilbiug deviation in case a solid particle
1s caucht between the valve and its seat on
Transverse strains
on the shaft or stem 20 are by this means
avoided. The space around the spring is de-
signed to be filled with thick grease or tar to
prevent the entrance of water.

A vertical frame 2
let-spout 15, and the rod 20 passes up through
bearings in cross-bars of said frame. Ar-
ranged in the top cross-bar of the frameis an
adjustable abutment 24, shown in the form of
a screw, and said rod passes through an ex-
teriorly-threaded sleeve 25, vertically ad just-
able in the center cross-bar. Below this

sleeve the rod passes through a bearing 26,

and to prevent a rotary movement of the rod,
and consequently preventing a rotary move-
ment or displacement of the valve 18, there
1s a feather-and-groove connection between
the bearing 26 and the rod.

" Arranged on the upper end of the rod 20

- and resting on a collar 27 on said rod is a
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spring 28, forming a cushion for engaging
with the abutment 24. Thisspring 28 needs
no initial compression, as it is made quite
strong. It does not constantly fill the space
between the top of the rod 20 and the bottom
of the abutment-serew, but is entirely out of
contact with said abutment-serew when the
valve 18 is down, as in Kig. 8, and only comes
in contact with the abutment-screw during
the last portion of the npward movement of
the valve and rod, as in Fig. 3. It should on
the compression from the free state by an
amount, say, one-eighth of an inch, (being the
last; peut of the upward movement of the rod

20,) exert aresistancesufficient to depressand

open valve 18in the normal action of the ram.
There 18 therefore practically no work done
bythe water in compressing the spring 28, the
upward momentum of the valve doing the
work. 'T'hissecurestheeconomical use of the
water-power and also results in the safe and
easy seatingof thevalve. Thescreworabut-
ment 24 fixes the point at which the contact
of the spring 28 with the abutment-screw be-
gins. It will be seen, therefore, that in my

ram the waste-valve has a free and unob-
structed initial rise in c¢losing, and the open- i ing check-valve .

23 1s mounted on the out-

by the last part of the movement of the valve
in closing. |
Arranged between the collar 27 and abut-
ting against a shoulder in the sleeve 25 1s a
stout spring 29, which cushions the valve 13
against jar or stmm when 1t reaches its low
ermost point. :
Intheadjustment of the tension of the open-
ing-spring 28 for the valve it 18 not made
strong enough to open said valve at the start,
but only strong enough to open it when alded
by the temporary backlash of water in the
drive-pipe in the normal action of the ram.
To start the valve 18 to open when the ram is
first put in action, I employ a starting-valve
which temporarily relieves the pressure of
water in the drive-pipe or subjacent chamber
of the ram. It is in-the nature of a quick-

opening valve controlling communication be-
(See Figs.

tween the casing 4 and spout 15.
1, 5, and 6.) A valve 31 is mounted to ro-
tate below a seat 32, the valve being pro-
vided with a port or & series of pcnt&,, as is
also the valve-seat, as clearly indicated in
Fig. 6. The valve-seat 32 is screw-threaded
into a sleeve 33, on the lower portion of which
1s a yoke 34, in which 1s a step-bearing, here
shown as an adjustable screw 35 for the stem

36 of the valve, this stem being extended

through an opening in the valve-seat. The
stem extends apward through a plate 15* on
the top of the spout 15 and is provided with
an eye 37, in which a bar or other device may
be inserted for turning the valve, and a
pointer 38 on the stem will indicate the posi-
tion of the valve-—that is, whether open or
closed. When the valve is suddenly turned
to open position, it releases the pressure in
the casing 4 sufficiently to allow the spring 28
to open the valve 18. This release of pres-
sure 18 momentary, but sufficient in connec-
tion with the spring 28 to effect 1ts purpose.
After the ram starts into action the starting-
valve is closed, as the alternate backlash in
the drive-pipe and subjacent chamber 4 at
every movement of the air-dome valves is sut-
ficient to aid spring 28 in continuing to per-
form the proper opening of the main waste-
valve 18. -

I will now describe means for aut,omatlcally
supplying air to maintain the air-cushion in
the. top of air-dome G, reference being had to
Figs. 1 and 9. Forthis purpose communica-
tion 18 provided hetween the interior of the
casing 4 and the interior of the upper portion
of the air-dome by means of a pipe 39, in
which is arranged an air-inlet valve 40 and a
oglass sight-tube 41, into which a nipple 42 ex-

‘tends at the bottom, and in the upper portion

of the pipe 39 is a relief-valve 43.

The air-valve 40 and relief-valve 43 are in
the nature of simple stop-cocks, which may
be opened or closed at will. In the stop-cock

‘branch of air-valve 40 is an inwardly-open-

Above it and below the
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nozzle 1s another one, b, and above this and

between the relief- V&lve 43 and the air-dome
is another inwardly-opening check-valve c.
Now 1t will be remembered. that there is in
the normal action of the ram alfernately a

high pressure and then a reduced pressure

and backlash in the drive-pipe and subja-
cent chamber of the ram, due to the action
of the air-dome valves, and as the lower part
of pipe 39 is in open communication with the
subjacent chamber 4 the water -level [, Fig. 9,

in stand-pipe 39 will alternately rise and fall

to suit these fluctuations of pressure. When
said level [ falls, valve b closes and valve «a
opens and air is sucked in through air-inlet
40. When the level [ rises, it forces the air
up, closing valve ¢ and opening valves b and
¢, and the air rising through mnozzle 42 is
visible through the glass sight-tube 41 and
passes into the air-dome. The air-inlet40 is
above the line of backwater, and hence never
becomes water-logged.

With regard to the funetion and V.-;Llue of

nozzle 42 I would state thatevery one knows
that it takes a considerabletimeforairto rise

out of a bottle nnder water and also for the

water to get into the bottle to replace the air.

- Consequently by making the aperture in the
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nozzle 42 small, like the neck of a bottle, I am

assured of some air being in or under the-
each stroke,

aperture at the {,ompletlon of
which will not have time to get away before
another stroke. Therefore the action of the

water in the vertical pipe and the action of.
‘the valve just below the nozzle will not be:

impeded by the inertia of the water above it,

having only to further compress this small
amount of alr, which finally reaches a tension

that insures its passage to the air-chamber.

T'his space belownozzle42actsasan air-cham-
-ber to the vertical drive-pipe.
ness of the aperture in nozzle 42 prevents the
alr that is drawn in by the weight of water.

The small-

in the vertical pipe from rising instantly to
the top of the glass tube, but leaves the air
in such position that it may be acted on as de-

scribed. It also keeps the waterin the glass

tube from ranning out. If the waterall ran
out of the glasstube, its purpose would be de-

stroyed—namely, that of allowing the oper-

ator to estimate how much air was enfering.
If too much air entered the dome, the ef
ciency of the machine as a water-pump ﬁould
be impaired.

The use of 1‘elief-cock 43.1s to allow all the

piping below it to be foreibly cleared of any

obstruction. Open this cock and all below it

1s at each stroke cleaned and the glass tube
This makes ths mechan-

1lled with water.
ism perfectly under control of the operator.

Toindicate the height of water in the cham-

berunderthe air-dome, a water-gage is tapped

into the same, as seen on the left of Fig. 1.

Having thus described my mventlon what
I claim asnew, and desne tosecure by Letters
Patent, is—

1. Inah} draulicram, the combination with
the air-dome, and the drive- -pipe, of an auto-
matic air- supply for the air-dome, consisting
of a stand-pipe having its lower end 1n open
communication with the drive- -pipe and its

upper end opening into the air-dome, said

stand-pipe having an inwardly-opening air-
valve inter medmte its length, and - having
above said air-valveanozzle a ﬂ'lass Slﬂ'ht tube

and one or more check- V.?LIVGS opening up-
wardly into the air-dome, substantially as and
for the purposes described. |
2. Inahydraulicram, the combmatmn Wlth |

the air-dome and the dlwe -pipe, of an auto-
matic air- -supply for the air-dome consisting
of a stand-pipe having its lower end in open
communication with the drive-pipe and its
upper end opening into the air- dome, said
Stand-plpe having an inwardly-opening air-
valve inter medmte its length, a check-valve
and nozzle with sight-tube ’Lbove the air-valve

75

80

and at a higher point a relief-valve and a see- -

ond cheelx-valve opening into the dome, sub-
stantially as shown and desecribed.

3. Inahydraulic ram, the combmatloumth

Q0

the waste-valve havmw a vertical rod and a

valve-seat arranged above said valve, of an
opening-spring. fm the same aua,nfred to be
put under a resilient tension only by the last
part of the movement of the valve in elosing,

and means for adjusting the valve-stem ‘whllef

In action.

4. In a ram, a waste- Valve a frame, a md
having yielding connection with the waste-
valve, a sleeve adjustable in the frame and

throufrh which said rod passes, a collar on the .
arranged be--
tween said collar and the sleeve, a spring on
the rod above the collar, and an adjustable
abutment in the frame with which said last-

rod dbove the sleeve, a spring

named spring is designed to engage, substdn-
tially as specified.

95
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5. Inaram, aspout auanwed on the receiv-

ing-casing and having ports communicating
theremth a valve for controlling said. ports
and a bupplemental qulck—opemnﬂ valve hav-

ingarod.extended upward from the same, and.
a pointer on said rod above the spout, sub-
I

stantla,lly as specified.
In testimony whereof I have swned my

I1C

name to this specification in the presenee of -

two subscribing witnesses.
CHABLEE) C. WENT‘WORTII
Witnesses: |
LAWRENCE S. DAVIS
W.. .. ANDREWS.

CLEL P
-----
oy,
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