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UNITED STATES PATENT FFIGE. 
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No. 880,463. Speci?cation of Letters Patent. Patented Feb. 25, 1908. 
Application ?led May 19. 1898- Serial No. 681.128} 

To all whom it may concern: 
Be it known that I, ANDREW G. PAUL, a 

citizen of the United States, residing in Bos~ 
ton, in thejcounty of Suffolk and State of 
Massachusetts, have invented certain new 
and useful Improvements in Gate-Valves, 
of which the following is a full, clear, and 
exact speci?cation, reference being had to 
.the accompanying drawings, which form a 
part hereof. 
The invention relates to gate valves in~ 

which a renewable seat is employed so that 
when the seat becomes worn a new one can 
be substituted in its place. 
The object of the invention is to provide a 

simple and effective means of holding the 
seat in place which will at the same time pro 
tect the seat to a great extent from the cut 
ting action of the material passing through 
the valve, and which will hold the seat ?rmly 

_ vagainst radial or sidewise displacement, and 
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thereby preserve the form of the seat and 
increase its durability and effectiveness;v it 
is also the object of the invention to so con 
struct and‘ arrange the seat that it can be 
easily removed and replaced without requir 
ing the services of a skilled workman. 
The invention consists in a gate valve 

having a suitable valve casing provided with 
a port adapted to be closed by the gate, and 
having a lip or-projection around the inner 
edge of the wall of the port extending toward 
the gate chamber for a distance not greater 
than vthe thickness of the renewable seat 
and affording an inside bearing or support 
for the renewable seat, and having a renew 
able seat adapted to be slipped over the lip 
and to surround and bear against the out 
side surface of the same and to ?t it nicely, 
the casing being provided with a part 
adapted to lap over a part of the face or, 
front of the seat so as to prevent the length 
wise motion of the seat one of said parts 
being movable with reference to the other, 
whereby the seat can be easily inserted in 
the valve and fastened in place therein, 
either by moving some part of the casing or 
connected with the casing so as to lap over 
the seat, or by moving some part of the seat 
under a projecting part of the casing, and 
whereby the seat can be easily removed 
from the valve when desired. - , 
My invention also consists in other fea— 

tures of construction and combinations of 
parts hereinafter described and claimedi 

The invention is fully shown in the accom 
panying drawings, in which 

Figure 1 is a side view of the valve, the 
lower part being shown in section; Fig. 2 is 
an end view of the valve, the lower part 
being also shown in section; Fig. 3 is ade 
tail showing the construction of the sliding 
clamp; Fig. 4 is a sectional view of another 
form of my invention, this being my pre 
ferred form; Fig. 5 is a cross section of Fig. 
‘4 taken just in front of the renewable seat; 
Fig. 6 shows the renewable seat. 

Similar numbers represent similar parts 
in the different ?gures. ' . 

Referring to Figs. 1, 2 and 3, 1 is the valve 
casing, which is made in the usual manner, 
and is provided with two ports 2, 2, and the 
gate chamber 3. - 

4, 4 are annular lips or rings formed 
around the inner edges of the walls of the 
ports and extending in towards the gate 
chamber 3. These annular lips are prefer~ 
ably made to extend in towards the gate 
chamber for a distance less than the thick 
ness of the renewable seat, as illustrated in 
Fig. 1; but they may be made‘to project 
inwardly for a distance substantially equal 
to the thickness of the renewable seat as 
illustrated in Fig. 4. They must not how 
ever be made to project inwardly for a dis 
tance greater than the .thickness of the 
renewable seat inasmuch as the gate is 
moved crosswise of the renewable seat, and 
when the valve is closed must bear against 
the inner face of the renewable seat. These 
lips are formed as an integral part of the 
casing or are securely fastened to the casing 
so as to be permanently attached thereto 
during the use of the valve. _ 
45, 5 are annular renewable seats. They 

are made to nicely ?t the lips 4 so that they 
can be slipped upon the lips as shown in the 
drawings, and will bear against the same and 
be held in position thereby and prevented 
from radial displacement and distortion. 
These seats may be made of any suitable 
material such as bronze or vulcabeston or 
any other material adapted for this purpose. 
The seats are provided with shoulders 6 and 
7 at the top and bottom projecting from the 
outside surface or periphery of the seat as 
shown. In practice I form an annular 
shoulder entirely around the seat, cutting it 
away for a sufficient length to permit the 
seat to be withdrawn from the cage at the 
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bottom when turned to the proper position. 
These shoulders can, however, be made in 
any other suitable way. A 

8 is a cage or chair adapted to be placed in 
the bottom of the gate chamber and pro— 
vided with the lugs or projections 9 adapted ' 
to catch’ and bear against the shoulders at' 
the bottoms of the seats and thereby to hold 
the seats in place against‘ pressure in the‘ 
direction of the ?ow of the material passing 
through the valve. 

the casing as clearly-shown in Fig. 3. 
clamps are provided at their lower vends ‘with 
projecting lugs or shoulders 11, which are 
adapted to bear against the shoulders at the 
upper ends of the seats. After-the renew 
able seats have been slipped into place over 
the lips 4., the clamps '10 areinserted in their 
grooves in the casing so that the lugs 11 bear 
against the shoulders 6 ‘so as-to hold the‘ 
seats in place against any pressure exertedv 
in the direction of they ?ow. 

12 is the bonnet, which is‘ made in‘ they 
usual manner. 

13 is the gate which is constructed and 
arranged so that it can be lowered into place 
and made to bear against the renewable 
seats and thereby to close the ports. The 
gate can be operated in any suitable manner, 
as, Jfor example, by the screwspindle 14 and 
the hand wheel 15. 
up and down movement by the guides 16, 
the gate being provided with grooves in its 
sides to receive the guides. ' 

In assembling the parts, the cage or chair 
8 is ?rst placed inposi-tion at the bottomof 
the gate chamber. The renewable seat is 
then slipped over the lips 4, the seat being 
turned for this purpose until the opening in 
the annular shoulder around the seat is 
directly opposite the lug 9 of the cage 8, in 

_ which position the seat can be easily putin 
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place. The seat is then turned' on the lip 4, 
so that the shoulder 7 will engage withthe 
lug 9 of the cage. 
slipped into place, after which the bonnet 12 
is put .on, the bonnet pressing against thev 
upper ends of the clamps and holding them‘ 
down in operative position. 
A second form, and the best form‘, ofmy 

invention is shown in Figs. 4, 5 and 6. The 
parts are constructed as already described 
except that the lip'4 is provided with an 
undercut groove 17, and with one or more 
openings 18 into ‘said groove, and the renew~ 
able seat is provided with one or more pro 
jecting parts 19 adapted to pass throughthe 
openings‘ 18 and to slide in the groove, 17. 
The seat is also provided with the recess 20. 
21 is a clamping or lockingplate adapted to 
slide in ways in the casing and to enter the 
recess 20. In this form of my invention the 
cage at the bottom of the valve is dispensed 
with. - 

a 

. 10, 10 are clamping 
pieces adapted to slide in grooves or ways 

These ‘ 

Thezgate is guided in its. 

Clamps 10 are then‘ 
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The renewable seat is slipped into place ' 
over the lip by passing the projecting parts 
19 through‘ the openings 18, and then turn 
ing the seat so that the parts 19 slide in the 
groove 17 and move under the overhanging 
part of the lip. When the recess 20 comes 
in line vwith the plate 21, that plate is forced 
into the recess so as to lock the seat in place. 
One advantage of my improved valve is 

that the valve seat is protected from the cut 
ting action of the ‘materialpassi-ng vthrough 
the valve. Most of the wear-produced in 
this way is borneby thesur-facerof the lips 4. 
vIn the operation of ‘a valveofthis kind‘,i when 
the gate is-rai‘sed and drawn away from'cone 
tact'with the valve seat inithe opening-‘oi 
the valve, the gate tends to draw with it the 
seatand thus to displace the 'seat'in a radial 
or a sidewise direction. In most of the valves 
in general use this is a cause of frequent‘and , 
serious trouble. In the presentjinvention- the 
lip prevents any such sidewise displacement 
ofthe seat and causes the seat ‘to retain its 
original form, as a result of which the-.seat‘is 
always in position to make a tight j oint'fwith 
the gate, and is subjected to much ‘*less'strain 
and wear. 
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The‘ device is simple in construction and‘ , 
veconornicalin manufacture andiis made-oi 
but few parts. 1 Asa result of its simplicity 
the seats can be removed‘ and‘repila'cediby 
the user without the assistance of a‘ skilled 
workman or mechanic. The seat canv be 
easily and accurately handled and adjusted. 
What I claim as new anddesire to secure 

by Letters Patent is:—— 
1. In a gate valve, comprising-a valve cas 

ing having a port, a movable gate, a lipinte 
gral with the casing. around the inner wall ‘of 
the port and projecting toward thegate 
chamber, a removable seat constructed so 
that it may be slippedover said- projection 
and-?t around the same, saidseat provided 
with a shoulder extending partly aroun‘clf-its 
outer periphery, and means forv holding-said‘ 
seat locked to said'casing, comprising parts 
for. engaging the said shoulder, the-move 
ment of one‘ of said parts serving to unlock 
the seat‘ and permit its removal. 

- 2. In agate valve, comprising a valve oas 
ing having a port, a movable gate, a-lipin‘ 
the casing around the inner wall oi1 the "port, 
and‘projecting toward the gate‘chamber, a 
removable seat constructed so that‘ it may 
be slipped over said. projection and ?taround 
the same, said seat provided with afshoulder, 
and means for holding said seat‘lockedto the 
said casing, comprising movablepartsen 
gaging the ‘seat, the movement of one toiisa-id 
parts serving to unlock- the seat vand readily I 
permit its rotation and subsequent'rernoval 
from the casing.‘ v 

3. A‘ gate valve comprising a‘ suitable 
valve casing, a port in the casing adapted ito 
be closed by, the gate, a lip *aroundthe ‘inner 
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edge of the wall of the port projecting in to‘ 
wards the gate chamber provided with an 
undercut groove, and one or more openings 
into said groove, a renewable seat adapted 
to be slipped over the lip and to surround 
and ?t the same and provided with one or 
more projecting parts adapted to ‘pass 
through the openings in the lip and to slide 
in the groove in the lip , and a gate and means 
for operating the gate, substantially as set 
forth. 

4. A gate valve comprising a suitable 
valve casing, a port in the casing adapted to 
be closed by the gate, a lip around the inner 
edge of the wall of the port projecting in to 
wards the gate chamber provided with an 
undercut groove, and one or more openings 
into said groove, a renewable seat adapted 
to be slipped over the lip and to surround 
and ?t the same and provided with one or 
more projecting parts adapted to pass 
through the openings in the lip and to slide 
in the groove in the lip, means for looking the 
seat in‘ place, and a gate and means for op 
erating the gate, substantially as set forth. 

5. A gate valve comprising a suitable 
valve casing, a port in the casing adapted to 
be closed by the gate, the lip Ll provided with 
the groove 17 and the openings 18, the re 
newable seat provided with the projecting 
parts 19, and the recess 20, the locking plate 
21, and a gate and means for operating the 
gate, substantially as set forth. 

6. A gate valve comprising a valve casing 
having a port, a movable gate, a lip in the 
casing around the inner wall of the port and 
projecting toward the gate chamber, a re 
newable seat constructed so that it may be 
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slipped over said projection and ?t around 
the same, and means for holding said seat 
locked in said casing, comprising relatively 
movable parts engaging the seat, one of said 
parts being a locking member having a radial 
movement to lock or unlock the said seat. 

7. A gate valve comprising a valve casing 
having a port, a movable gate, a lip in the 
casing around the inner wall of the port and 
projecting toward the gate chamber, a re 
newable seat constructed so that it may he 
slipped over said projection and ?t around 
the same, and means for holding said seat 
locked to said casing, comprising discontinu 
ous engaging portions carried by the seat 
and by the casing and a locking member car 
ried by the casing and movable to engage 
said seat. _ 

8. A gate valve comprising a valve casing 
having a port, a movable gate, a lip in the 
casing around the inner wall of the port and 
projecting toward the gate chamber, a re 
newable seat constructed so that it may he 
slipped over said projection and ?t around 
the same, and means for holding said seat 
locked to said casing, comprising discontinu 
ous engaging portions carried by the seat and 
by the casing and a locking member carried by 
the casing and radially movable to lock said 
seat, or to unlock it and permit its being r0-' 
tated and then removed from the casing. 

In testimony whereof I have signed my 
name to this speci?cation, in the presence 
of two subscribing witnesses. 

ANDREW G. PAUL. 
Witnesses: ' 

JAMES J. IRWIN, 
DUNCAN ROBINSON. ' 
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