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UNITED STATES PATENT OFFICE. 
PHINEHAS BALL OF WORCESTER, MASSACHUSETTS, 

MPROVEMENT IN STOP-COCKS. 

Specification forming part of Letters Patent No. 162,33s, dated April 20, 1875; application fied 
November 21, 1874. 

To all chom it may concern : 
Be it known that I, PHINEHAS BALL, of 

Worcester, in the county of Worcester and 
State of Massachusetts, have invented a cer 
tain new and useful Method of Lifting a Valve 
from its Seat; and I do hereby declare that 
the following is a full, clear, and exact de 
scription thereof, which will enable others 
skilled in the art to which it pertains to make 
and use the same, reference being had to the 
accompanying drawings, and to the letters of 
reference marked thereon, which form a part 
of this specification, in which 

Figurel represents an elevation of a valve 
having lny improvements applied thereto; 
Fig. 2, a similar view of the lower end of 
the valve, and Fig. 3 a vertical section of 
the same. Fig. 4 represents a sectional ele 
vation of the valve and its loop-connections, 
and Fig. 5 a similar view of a modified form 
of the same. Fig. 6 represents a sectional 
view of the ordinary solid wedge-shaped 
valve. 
My invention relates to a new and improved 

mode of lifting the valve from its seat, the 
improvement being more especially designed 
for use in connection with the valves or gates 
of water pipes or mains, although equally 
applicable to valves of hydrants where the nor 
mal pressure of the water in the distributing 
pipes is great. 

In operating what may be termed open 
way valves-that is to say, valves which, on 
being opened or closed, are made to slide or 
move in a plane at right angles to the line of 
the length of the pipes, that free passage 
may be given to the water when fully open 
many difficulties have been experienced in 
making them work smoothly and easily. The 
principal of these difficulties lies in the fric 
tion to be overcome in moving the valve from 
and to its seat, arising from the sliding of one 
metal surface, ground Water and air tight, 
over another under high pressure, and which 
is intensified by the action of the fine sand 
and silt deposited between them from the 
water, which speedily causes the primarily 
finely-finished surfaces to be eroded and de 
stroyed. Another and scarcely less disas 
trous evil arises from what is technically 
termed a “water-hammer,” and is produced 

by a too sudden closing of the valve or gate, 
which not unfrequently results in the burst 
ing of the pipes or mains. - 
The object of my invention is to remedy 

these defects-first, by substituting rolling for 
sliding friction; and, secondly, by so operat 
ing the gate or valve that, in opening it, it 
shall be first slowly and gradually lifted from 
its seat in a lateral direction before moving 
it in any degree in a vertical or angular di 
rection to the line of the pipes, and in clos 
ing it, that it shall be first depressed verti. 
cally its entire length, or nearly so, and then 
slowly and gradually forced home laterally 
against its seat. 
My improvement for these purposes con 

sists in a novel and improved mode of con 
necting a disk-valve with the screw or other 
device that operates it, whereby, in applying 
the power to open or close the valve, rolling 
friction can be applied or substituted for slid 
ing friction, and whereby the valve can be 
first lifted from its seat laterally before being 
raised vertically when being opened, and 
first depressed vertically before being forced 
laterally to its seat in closing. 
To enable others skilled in the art to make, 

construct, and use my improvement, I will 
now proceed to describe its parts in detail. 
The general construction of the valve-cham 

ber and the mode of securing it to the water 
pipes or mains may be the same as that now 
in general use, it simply being adapted to re 
ceive my valve and its adjuncts. The valve 
disk A itself may also be made and fitted to 
its seat in the usual manner. To its back a 
loop, B, is firmly secured, in which a friction 
roll, a works, whose spindle is mounted in a 
spider-frame, C. - Instead of a single loop, B, 
two may be used, they being connected to 
gether at the bottom by a web or plate, b, and 
then firmly bolted or riveted to the back of 
the disk. The double form of loop is the plan 
illustrated in the drawing. When made on 
this plan the spindle c carries two friction 
rolls, e, one for each loop, and is the prefera 
ble mode, as it serves to keep the valve later 
ally in a plane parallel with that of its seat; 
or, if desired, the valve-disk A and loop, or 
loops B may all be cast in one piece. On the 
outer edge of the back of each loop B is 
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formed a flange, d, between which and the back 
of the disk the spider-frame loosely plays, the 
two forming a guide-channel, as it were, for 
the latter, so as to keep the valve to a certain 
extent in a vertical plane. The loop B forms 
a yoke, in which the disk A is loosely sus 
pended on the friction-rolls a of the spindled 
of the spider-frame. The spider-frame moves 
on two rolls, e, one on each end of the same 
spindle c, and travels in grooves f, made one 
in each of the opposite sides of the gate 
frame or box. The lower ends of the grooves 
fare inclined inward toward the face of the 

- Valve-seat, as shown in Fig. 3, for a purpose 
hereafter to be described. Thus arranged and 
constructed, the spider-frame is connected, in 
the usual manner, directly to the operating 
screw D of the gate or valve. In small gates 
or valves a single spindle, c, with its friction 
rolls at and e, will be found sufficient to per 
form the required operations; but in large 
gates two or more spindles, c, each carrying 
its complement of rolls a, and e, may be re 
quired, in which event a corresponding series 
of double inclines, similar to those shown as 
forming the lower extremity of the grooves 
f, may be used for each, in order that the face 
of the valve may be kept in a plane parallel 
with its seat while being forced home or lifted 
therefrom. These series of inclines should 
be arranged at a distance apart correspond 
ing to the distance between the centers of the 
repective shafts or spindles c, so that each of 
the latter may be simultaneously brought op 
posite their respective inclines or grooves. 
With such purpose in view the lower spindle, 
if desired, may be made longer than the mid 
dle One, and the latter longer than the up 
per one, and the grooves f correspondingly 
deepened, in order to avoid the possibility of 
the one dropping into the inclined grooves f 
of the other. In either case, whether one, 
two, or more spindles are used, the connec 
tion of the screw with the spider-frame can, 
if desired, be so modified as to allow the lat. 
ter to move transversely across the line of 
the former in lifting or forcing the valve 
home to its seat-as, for instance, by the ap 
plication of a suitably-formed slide or hinged 
screw-socket, through which the power of the 
screw may be in parted to the spider-frame. 
The length of the slot of the loop B on the 

back of the valve-disk must be sufficient that, 
When the latter has reached the end of its 
downward vertical travel, the spider-frame C, 
which carries the spindle or spindles and fric 
tion-rolls, shall afterward have sufficient down 
Wardly-vertical travel for the rolls e to descend 
the inclined planes f" at the lower end of the 
grooves f before the rolls a reach the end, or, 
if desired, the middle of the slots in the loops 
B, so that the valve, after vertical travel has 
ceased, may be slowly and gradually forced 
laterally home to its seat to close the valve, 
and vice versa-that is to say, the length of 
the slot of the loop must be sufficiently great 
to allow the spindle or spindles c and their 

friction-rolls e to move up the inclined planes 
of the lower end of the grooves f, so as to lift 
the valve A laterally from its seat before the 
rolls a, in the loop B shall act on the upper 
end of the latter, so as to raise the valve in a 
vertical direction or plane, and give free pas 
sage to the water through the gateway. By 
this plan no metal is slid over metal, while 
all the working-bearings are made to move 
on rolls mounted on suitable axles, thus sub 
stituting rolling for sliding friction. . Again, 
as the side rolls e move in proper guides, they 
maintain the disk or valve, after it has been 
lifted from its seat, in a proper position, free. 
from the seat, so that the fitted faces of each 
are not injured by its upward and downward 
InOWellent. 
In closing, the valve-disk first touches the 

stop g at the bottom of the seat, and, by the 
forward movement of the spider-frame on its 
downward travel on the inclined plane, forces 
the valve powerfully home to its seat in a di 
rection at right angles to the faces. This lat 
eral motion is very important, as it admits of 
the use of any soft material for a facing of the 
valve-disk, such as lead, Babbitt, leather, rub 
ber, Wood, prepared packing, or any of the 
usual compositions now employed for facing 
valves. The use of soft substances, such as 
leather or rubber, is particularly desirable in 
gritty or muddy water, as the particles of sand. 
will be forced into those substances, thereby 
preventing injury to the seat. Moreover, this 
plan enables a valve-disk to be re-covered with 
any of these or analogous substances, and 
thus continue to do good service for a long 
time by simply removing the disk from the 
valve-chainber and replacing it when the re 
pair is effected. The guides d on the back of 
the yokes B, as before stated, serve to keep 
the valve in position on small gates; but on 
valves of large size, where two or more sets 
of rolls, Ct. and e, and spindles c are used, the 
side slots or grooves f may then form the 
guides to the exclusion of the others. The 
Operating-inclines f', that give the lateral mo 
tion to the valve-disk A, may either be ap 
plied as a continuation of the grooves f, as 
already described, or may be placed upon the 
back of the valve-disk itself, under the yoke, 
as shown in Fig. 5, in which case the rolls a 
will be the means of lifting the valve from or 
forcing it home to its seat, while groove f will 
be a simple straight groove. Either arrange 
ment may be made as may be deemed best to 
suit the case or Wishes of the builder. One 
advantage of the latter plan is, that all valves 
may be made to operate Well, either with a 
single or with double disks; as, should the 
latter mode be preferred for any purpose or 
reason whatsoever, they may be used without 
materially increasing the size of the valve 
chamber by making a suitable combination of 
the two plans-that is to say, by operating 
the one disk by means of the inclines f at 
the lower end of the grooves f, and the other 
by inclines in on the back of the valve-disk 
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itself. In order that the valve may always 
close, even if the disk does not reach the bot 
tom stop g in its descent before the compress 
ing - Wheels e commence the closure of the 
Valve, a proper proportion in the construction 
of the valve must be preserved between the 
vertical travel of the spider-frame in the yoke 
and the length of the valve, so that the latter 
shall always cover the opening under any cir. 
cumstances before the full measure of the 
closing force is exerted. A valuable feature 
of this improvement consists in the direct 
application of the power of the screw to the 
Valve to force it home in order to seat and 
hold it there. 
Having described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is 

1. A valve combined with operative mech 
anism, wherein the former, through the instru 
mentality of grooves in the walls of its cham 
ber, on being opened, is first lifted from its 
seat in a line at right angles to the plane of 
the latter before it is moved in a line parallel 
therewith, and, on being closed, is first moved 
in a line parallel with the plane of its seat 
until it has fully covered the latter, and is then 
slowly forced home thereto by a lateral move 
ment at right angles to the former, and there 
held, in the manner substantially as and for 
the purposes set forth. 

2. A valve combined with its seat and shell, 
wherein the valve is raised from and forced 
home to its seat at an expense of rolling fric 
tion between the valve and its support, sub 
stantially as set forth. 

3. The combination of the spider-frame C, 
spindle c, and friction-rolls e e with the rolls 
a c, grooves ff, and double inclines ff" in 
the Walls of the valve-chamber, or their equiv 
alents, substantially as described, the whole 
operating in the manner substantially as and 
for the purpose set forth. 

4. The combination of a spider-frame, C, 
with the disk A and yoke B, substantially as 
set forth. 

5. The combination of the spider-frame C 
and its sets of friction-rolls at a and ee with 
the disk A and yoke B, all operating in the 
manner substantially as and for the purposes 
set forth. 

6. The combination of the screw D with the 
frame C and valve-disk A, the two latter be. 
ing looped together, in the manner and for the 
purpose substantially as set forth. 

In testimony that I claim the foregoing as 
my own I affix my signature in presence of 
two witnesses. 

PHINEEAS BALL. 
Witnesses: 

GEO. F. FARMER, 
CHARLES W. PAINE. 

  


