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To all whom, it may concern: 
Beit known that I, ALFRED. H. FRANCFORT, 

a citizen of the United States, residing at 
Jersey City, in the county of Hudson and 
State of New Jersey, have invented certain 
new and useful Improvements in Hydraulic 
Rams, of which the following is a full, clear, 
and exact description. 
This invention relates to hydraulic rams, 

and has for its object an improved construc 
tion of the main valve or gate of such de 
vices, whereby greater efficiency 
vice as a whole may be obtained, while mini 
mizing the shock or jar incident to the op 
eration of devices of this character. 
A further object of the invention is to de 

vise a form of valve adapted for use in con 
nection with apparatus of this character in 
which the parts while being very light in 
construction, nevertheless possess practically 
a maximum of strength; being of a novel, 
construction heretofore never employed to 
the best of applicant’s knowledge in any de 
vice of this or a similar character. 
A still further object of the invention is 

to provide a valve which shall operate more 
quickly and abruptly than those heretofore 
used in ram constructions, whereby to check 
the flow of fluid in the ram with a maximum 
degree of suddenness. 
These and other objects of my invention 

will be hereinafter described and more par 
ticularly set forth in the appended claims. 
In the drawings which form a part hereof 

and in which like reference characters desig 
nate like parts throughout the several 
views: Figure 1 is a side elevation of a 
hydraulic ram constructed in accordance 
with the principles of my invention. Fig. 2 
is a vertical longitudinal section of said 
ram. Fig. 3 is a plan of said ram; and Fig. 
4 is a detail of an air vent used therein. 
In general it may be stated that the effi 

ciency of a hydraulic ram is largely depend 
ent upon the abruptness with which the 
main valve thereof is closed, and since the 
closure of this valve is effected by the fluid 
pressure, the suddenness with which it closes 
can be increased by enlarging the total ef 
fective area of the operative part or parts 
acted upon by such pressure and by dimin 
ishing the weight of the individual movable 
parts and thereby correspondingly reducing 
the inertia thereof. In my Patent No. 
845,402, issued Feb. 26, 1907, I disclosed a 

of the de 

increase in efficiency in rams embodying the 
same was obtained over rams in use up to 
that time. I have now discovered that it is 
possible to still more markedly increase the 
efficiency of these devices by means of the 
novel valve to be hereinafter described, in 
which in place of having a stationary seat as 
in all other devices of this character as 
heretofore constructed, I employ what is in 
effect a movable seat, or, preferably, the seat 
may be substantially a duplicate of the valve 
So that said parts actually constitute a valve 
consisting of a plurality of elements which 
are adapted to approach and recede from 
each other, the closure of the valve being 
preferably effected by the juxtaposition of 
the seating faces of the movable elements. 

Referring now to Fig. 1, wherein is ex 
emplified one form of my device, the ram 
casing which is preferably in two sections 
1, 1’, has therein the usual main central 
chamber, the respective portions of which 
have been designated 2, 2’, and an inlet pipe 
3, through which the fluid is admitted from 
the drive pipe. The casing is adapted to be 
firmly supported in an upright or any de 
sired position, the base thereof being pref. 
erably stiffened with flanges 4, 5, 6 and 7. 
The casing is divided as at 8 to facilitate 
the construction thereof, flanges 5 and 6 
extending around the abutting ends of the 
respective portions 1, 1 of the casing and 
being secured together by means of bolts 9, 
or the like. Communicating with the por 
tion 2 of the central chamber is the main 
valve or gate broadly designated 10. 
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An equalizing chamber 11 is in communi 
cation with that portion of the chamber 
designated 2 by means of a series of check 
valves 12, which serve to prevent the return 
of liquid impelled therethrough into said 
equalizing chamber. The usual air valve 
13 which is employed in this class of ap 
paratus to supply a small quantity of air 
to the fluid so as to compensate for that ob 

95 
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sorbed by the water in the equalizing cham 
ber 11, is preferably disposed in one side of 
the casing section 1 as shown in Figs. 1 and 
2. The equalizing chamber may be formed 
of a sheet metal cylinder 14, the upper ex 
tremity of which is closed by a dome se 
cured thereto in any suitable manner, the 
cylinder being held in place upon the table 
like surface 16, provided at the upper por 
tion of casing section 1, by means of an 

valve construction, such that a considerable annulus 17. The table 16 affords a seat for 
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the valves 12, which latter may be of any Of the valve; valve elements 19, 19, being in 
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any suitable manner; the packing 

Sitable or linown construction, he ex 
hailst conduit IS from the equalizing chann 
ber is preferably formed integrally with the 
casing 1. The main valve 10 consists of two 
valve elements 19, 19, which are respec 
tively pivotally connected to the casing at 20. 
20', by means of levers 21, 21. The lever 
21 is substantially straight and is of the 
first-class, the long arm thereof being ad 
justably secured to the valve element 19, 
while the short arm 22 of Said level pro 
jects below the pivotal point 20, and has the 
extremity thereof pivotally connected to a 
link 23. Lever 21 however is of the second 
class and preferably has a protuberance or 
lug 24 thereon which is in turn pivotally 
connected to the Cther end of link 23; the 
points of connection being such that the 
waye elements will tend to move in unison 
into , alte crening or closing relationship. 
These valve eleinents may each have some 

in of a truncated core; the trun What the fic 
cated portions of the respective cones being 
preferably adapted to abut against each 

2r Subs y on the median line of 
- h of the elements may be 

provided with flarges 25 which may be 
grocyed as at 23 for the reception of pack 
ing ring; cf ribber, or the like, so that when 

pectire eleinents are in juxtaposition, 
t closure is effected therebe 

tween. B3e brackets 28 are carried by 
each of these 7 alive elements and are adapt 
ed to engage the respective arcuate portions 
of a red 29; this rod being referably round 
and bent Brackets 2S - - - - - as shown in Fig. 2. 
are adapted to engage Springs 30 when the 
elements are in orien "alive position, these 
Springs Serving to take up the shock due to 
the failing of the Said elements intC 3'ich ite 
lationship. The air in of opening betwee: 
the elements is adjustable by means of cel f 

lars 31, which may be provided with set 
Screws 32', said collars being movable along 
the rod 30; the set screw;3 affording means 
for locking gaid collars in any position de 
sired. When the Salye elements are in 
closed position, the enlarged ends thereof 
are adapted to effect a Substantially liquid 
tight closure by engaging Suitable packing 
rings 32 vhich are disposed , 
tially circular apertures provided in plates 
33, which may be secured to the casing it 
being held in position by means of glands 
34, or the like. 
The operation of the device is as follows: 

Water flows through the inlet pipe connec 
tion 3 into the porticn 2' of the main cham 
ber, and since the yalves 12 are nerinally 
held closed under moderate pressure, the 
liquid will flow upward through the casing 
and out through the respective conical valve 
elements upon both sides of the median line 

Cren pcsition, which they tend 
assure by reason of the fact ti 
Spective center: Cf gr 
perpendicular:3 passing thicigh the respec 
tive pivotal points 20, 20. Water will of 
cCllr:e also escape around the base of the re 
Spective conical elements, and out through 
the Opening between said elements and the 
plates; 33. When the water has attained a 
sufficient velocity, the pressire which it ex 
erts upon the respective valve elements will 
be sufficient to force the latter upwardly and 
toward each other into valve closing rela 
tionship. By reason of the fact that these 

Crially to 
their re 
73nd the 

elements are coned interiorly, the effective 
closing pressure exerted upon said elements is 
considerable; and the total area subjected to 
this pressure is that of not merely one valve 
element, but of both. It should further be 
noted that when in open position the valve 
elements in effect constitute a pair of noz 
zles which are angularly disposed with re 
spect to each other so that the streams of 
Water issuing from said nozzles inninge 
against each other substantially on the me 
dian line of the valve, but since the imping 
ing stream3 are angularly disposed with 
respect to each other, this impingement does 
not materially interfere with the issuance of 
fitid through the respective nozzles, but 
erely forms a sheet of Water which is dis 

posed Substantially in the vertical plane 
agging through the said median line. When 

the valve elements start to move upwardly 
into closed relationship, the angie between 
these streams gradually Gle beccanes 
oblique, but the yelocity which the elements 
will acquire when moving upwardly is such 
that they will be thrown together with great 
abruptiless, the shock of impact being cush 
ioned, however, by reason of sheet of Water 
formed by the at Sich time, diametrically 
opposing streams. This action is of very 
materiai in portance in that it conserves the 
life of the mechanism and the operative 
arts thereof. At the Sanae instant that clo 

Sure is effected on the median line of the 
waive, the enlarged oriter ends of the ele 
ments thereof correspondingly seal the open 
ings in the plates 83. It will be observed 
that, when in open position, flow of water is 
permitted threugh virtually four openings, 
to wit, through the respective in Czzles and 
around the outsides thereof, which openings 
are all simultaneously and very abruptly 
closed, affording the requisite suddenness of 
action whereby to obtain a maximum of 
efficiency. The flow of water through the 
valve having been thus abruptly checked, 
the monentum acquired by the bulk of the 
uid in the central chaniber causes such 

fluid to exert considerable press are against 
and to thereby force open the valves 12; in 
jecting fluid under relatively high pressure 
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into the equalizing chamber 11 from whence 
it flows through the conduit 18. When the 
momentum of the Water in the central cham 
ber has thus been utilized to force water into 
the equalizing chamber, the up-lifting pres 
sure exerted by the water against the valve 
elements 19, 19 decreases to a point where 
such elements may drop under the influence 
of gravity; the said elements swinging apart 
in guided relationship and at Substantially 
equal rates until the brackets 28 impinge 
upon the buffer springs 30; the shock of the 
falling valves being taken up by said springs. 
It. will thus be seen that I have not only de 
vised a valve mechanism in which a very 
large opening is closed in a minimum of 
time, but also one in which the operation of 
the movable parts are cushioned most 
effectively against the shock of operation, 
and the mechanism herein presented hence 
meets the requirements with a maximum of 
efficiency, in every particular. 
While I have shown and described one 

form of apparatus adapted for the purpose 
in question, I do not wish to be limited to 
such specific form since it is obvious that va 
rious changes may be made in and to the 
several parts without departing from the 
spirit of the invention herein set forth. The 
breadth of the invention is hence to be 
deemed as being limited only by the scope 
of the appended claims. 
In conclusion it may be pointed out that 

the valve elements 19, 19, are adjustably 
but preferably quite firmly secured to the re 
spective levers 21, 21 by means of set screws 
35, or the like. This feature permits of 
properly abutting the valve elements before 
clamping or otherwise securing the same to 
their supporting levers. 

Having described my invention, what I 
claim, is: 1. In a hydraulic ram, a valve comprising 
a movable element having a passage therein 
through which liquid may flow, said element 
having a sloping wall, and a member having 
an aperture therein in which said element is 
adapted to move, said member being adapt 
ed to co-act with said sloping wall to form 
a substantially liquid tight closure, and sep 
arate, auxiliary means for stopping the flow 
of fluid through the passage in said movable 
element. 

2. In a hydraulic ram, a valve comprising 
a plurality of pivotally mounted juxtapos 
able elements adapted to be swung toward 
and from each other, one at least of said 
elements having a fluid passage therein, flow 
of fluid through said passage being Substan 
tially prevented when said elements are in 
juxtaposition. 

3. In a hydraulic ram, a valve comprising 
a plurality of juxtaposable elements adapt 
ed to be moved toward and from each other, 
one at least of said elements having a fluid 

3. 

passage therein, flow of fluid through said 
passage being substantially prevented when 
said elements are in juxtaposition. 

4. In a hydraulic ram, a valve comprising 
a pivotally mounted element having a pas 
sage therein through which fluid may flow, 
and co-acting means for shutting off the 
flow of fluid through said passage, said 
neans comprising a second pivotally mount 
ed element. 

5. In a hydraulic ram, a valve comprising 
a pivotally mounted element having a pas 
Sage therein through which fluid may flow, 
co-acting means for shutting off the flow of 
fluid through said passage, said means com 
prising a second pivotally mounted element, 
and means for substantially preventing 
shock when said elements are in operation. 

6. In a hydraulic ram, a valve comprising 
a pivotally mounted element having a pas 
sage therein through which fluid may flow, 
co-acting means for shutting off the flow of 
fluid through said passage, said means com 
prising a second pivotally mounted element, 
and means for substantially preventing 
shock when said elements are in operation, 
said shock preventing means comprising re 
silient buffers. 

7. In a hydraulic ram, two substantially 
similar co-acting hollow valve elements, 
through which fluid may flow, and movable 
by the pressure of fluid thereagainst, said 
elements permitting of the flow of said fluid 
through said valve when in open position 
and substantially preventing the flow of 
Said fluid when in valve closing relationship, 
said elements being simultaneously movable 
in opposite directions with respect to each 
other. 

8. In a hydraulic ram, two elements 
adapted to be moved toward each other by 
fluid pressure, said elements having pas 
Sages therein through which the fluid may 
flow when said elements are in retracted po 
sition, the flow of said fluid being substan 
tially prevented when the elements have 
been moved toward each other the limit of 
their respective travels. 

9. In a hydraulic ram, two elements 
adapted to be moved toward each other by 
fluid pressure, said elements having pas 
sages therein through which the fluid may 
flow when said elements are in retracted po 
sition, the flow of said fluid being substan 
tially prevented when the elements have 
been moved toward each other the limit of 
their respective travels, and means for pre 
venting the flow of Water around said ele 
ments when so positioned. 

10. In a hydraulic ram, a valve compris 
ing a hollow element having flaring inner 
walls and formed to permit the passage of 
fluid therethrough, said element being mov 
able by fluid pressure into valve closing po 
sition and movable by gravity into valve 
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opening position, and movable means co 
acting with said element when in valve clas 
ing position to prevent the flow of fluid 
therethrough. 

11. In a hydraulic ram, a plurality of 
movable apertured valve elements mounted 
to permit the flow of fluid therethrough 
when in Open alve position, said elements 
being displaceable with respect to each 
other by fluid pressure, and means co-acting 
with said elements when the latter are in 
closed valve position for preventing the flow 
of fluid therethrough. 

12. In a hydraulic ran, a plurality of 
movable apertured valve elements mounted 
to permit the flow of fluid therearound and 
therethrough when in Cpen valve position, 
said elements being displaceable with re 
spect to each other by fluid pressure, and 
means co-acting with said elements when the 

1,015,949 

latter are in closed valve position for pre 
venting the flow of fluid therethrough and 
therearound. 

13. In a hydraulic ram, a valve compris 
ing an element movable by the pressure 
fluid used in said ram, said element having 
a relatively large passage therein, as com 
pared to the size of said element, through 
which said fluid may flow, and cc-acting 
means for shutting off the flow of fluid 
through said passage, said means compris 
ing a second element, also movable by said pressure fluid. 

In witness whereof, subscribe my signa 
ture, in the presence of two witnesses. 

ALFRED. H. FRANCEORT. 
Witnesses: 

WALDO M. CHAPIN, 
JAMES DE ANTONIO. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.' 
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