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This invention relates generally to improve 
ments in hydrants and the like, and particularly 
to an improved drain valve mechanism, and it is 
an object of this invention to improve that portion 
of the mechanism known as the “plunger', which, 
as a valve member, is adapted to slide vertically 
in a bore of the seat ring, to control the Waste 
water outlet port. The invention is an improve 
ment in drain valve mechanisms of the general 
type shown in Patent No. 1,605,624 to L. P. Storey, 
for Hydrant. 
The main object of the present invention is to 

provide means for automatically compensating 
for changes in the diameter of the drain plunger 
and/or the seat or bore in which it slides, Such 
changes being occasioned by Wear, accretion. Or 
corrosion. The practice of the present inven 
tion provides a device in which the Valving action 
is properly maintained and in which the plunger 
does not bind or stick or become loose in its bore 
or seat. 

Features of the invention include the construc 
tional details illustrated, as well as the broader 
ideas of means by which a plunger of this chair 
acter is made automatically constructabie and 
expansible for the purposes set forth. 

Objects, features and advantages of the inven 
tion appear in the description of the drawings 
forming a part of this application, and in Said 
drawings: 

Figure 1 is a vertical section through the lower 
portion of a hydrant showing one embodiment of 
the present invention, with the main valve open 
and the drain valve closed; 

Figure 2 is a view similar to Figure 1, showing 
the main valve closed and the drain Valve open; 

Figure 3 is a fragmentary plan Section on line 
3-3 of Figure 2 illustrating the relation of the 
wave to the croSS arm, 

Figure 4 is a fragmentary section on line 4-4 
of Figure 2, illustrating the relation of the plunger 
to the drain opening; - 

Figure 5 is an elevation of that type of plunger 
illustrated in Figures 1 and 2; 

Figure 6 is a vertical Section illustrating a modi 
fied form of plunger structure; 

Figure 7 is a section on line 7-7 of Figure 6; 
Figure 8 is a vertical Section illustrating a Sec 

Ond modified form of plunger construction; 
Figure 9 is a section on line 9-9 of Figure 8; 
Figure 10 is a section online - O of Figure 8; 
Figure 1 is an elevation partly in Section illus 

trating a third modification. 
Figure 12 is an elevation further illustrating the 

construction ShoWin in Figure 1.1; 

(C. 13-3) 
Figure 13 is a top plan of a fourth modification; 
Figure 14 is a section generally corresponding 

to Figure l, illustrating a modified form of bail 
which performs a double function; 

Figure i5 is a top plan View showing how the 6 
bail COOperates to prevent axial rotation of the 
plunger; 

Figure 16 is a fragmentary side elevation ill 
lustrating the action of the bail to prevent in 
proper assembly of the plunger; and 

Figure 17 is a cross section of a modified form 
Of tubular plunger. 
The drawings illustrate only the lower portion 

Of a hydrant. The numeral indicates the base 
casting or shoe having the usual flange or bell 2 lis 
for connection with the water main. The upper 
portion of the base is flanged and is connected 
to the Stock or body 4 in the usual manner. The 
base is provided internally with an annular flange 
5, and is threaded as at 6. The valve seat ring 20 
is indicated at , and has threads 8 cooperating 
With the threads 6. The ring is provided with 
packing 9, and by means of the threads, the 
packing is Securely clamped against the flange 
5, thereby providing a water-tight joint. An an- 25 
nular valve seat 2 is provided at the lower end 
of the ring . The shoe has an internal annular 
groove 3 communicating with outwardly lead 
ing radial drain passages 4. The ring is pro 
vided with a drain passage 5, leading downward- 30 
ly into the annular groove 3. The groove 3 
and paSSages 4-5 are, of course, above the main 
waive. Main valve 2 is adapted to cooperate with 
Seat 2 and preferably has a leather seat-engag 
ing portion 2?. The valve stem or spindle is in- 35 
dicated at 22. 
A Very important feature of this invention is 

the construction of the waste-drain control 
plunger 25, see Figures 1 to 5. This plunger is 
vertically reciprocable in a bore 26 provided in 40 
a lug 2 integral With the seat ring at the inner 
Side. In this embodirinent, the plunger is tubular 
and is made of any Suitable material such as 
bronze. The stem is raised and lowered by 
means of the usual “screw' in the top of the 45 - 
hydrant, not shown. 

Heretofore there has been no means associ 
ated with a hydrant drain valve by which stick 
ing of the valve is unfailingly avoided. In other 
Words, no means by which compensation for wear 50. 
and corrosion is adequately obtained to assure a 
valve tightness and to prevent sticking, the latter 
function being a very important one. 
The plunger is operated by the alternate ap 

plication of force to its opposite ends. For mov-55 
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2 
ing the plunger downwardly, a cross arm or bar 
30 is provided on the stem. The arm is dia 
metrically related to the axis of the Stem, and is 
Secured by pinning as at 3. The lower surface 
of the arm merely contacts the top end of the 
plunger. The plunger is raised by means of the 
Valve 29, as a result of contact of the upper Sur 
face of the valve With the lower end of the 
plunger. Consequently the plunger may be said 
to “float' between its operating elements. 
The preferred form of the plunger having com 

pensating means is illustrated in Figures 1 to 5, 
inclusive. This form Well illustrates the con 
pensating means. This plunger 25 has the form 
of a tube slotted longitudinally and radially at 
One side as at 32. The slot extends entirely 
through the tube Wall. The tube is tapered at its 
lower end as at 33 to facilitate introduction into 
the bore 26. Adjacent the bottom portion of the 
tube and in diametric opposition to the slot, there 
is provided an elongated opening 34 which is 
adapted to register with the drain port 5, when 
the main valve is closed, see Figure 2. Under 
these conditions, the Water passes through the 
slot 32 and opening 34 into the passage 5. 
The drain plunger 25 is installed in its bore or 

Seat 28 under a slight compression. So that it can 
expand to compensate for Wear of itself or of 
the Wall of the bore in which it operates. 
The slotting (in this instance extending the 

full length of the plunger) permits sufficient cir 
Cumferential collapse or expansion to compen 
Sate for changes due to causes above mentioned. 
Insofar as We are aWare, the principle of auto 
matic compensation has never been applied in 
a device of the present character and We, there 
fore, claim broadly any and all means of com 
pensation to allow for changes in the Outside 
diameter of the drain plunger and/or in the in 
side diameter of the seat or bore in which the 
plunger operates, such changes in diameter re 
Sulting from deposit, corrosion, Wear, or other 
chemical and/or mechanical causes. This de 
vice further assures a water-tight valving action 
and at the same time provides a drain plunger 
that will always be free-sliding in its seat or bore. 
The plunger 25 is provided at its upper end 

with a bail 36 which engages in a slot 3 of the 
cross arm 30, to act, during assembly, to prevent 
the plunger from accidentally dropping into the 
shoe, as may occur if the valve stem is canted too 
much. 
The plunger is provided at its upper end with a 

radially extending pin 30 Operating in a guide 
slot 4 provided in an upstanding arm 42 of the 
ring . A second up-standing arm 43 has a 
similar guide slot 44 diametrically related to the 
guide 4, and disposed at the opposite side of 
the stem 22. The guides 3-4 slidably and 
guidingly receive the cross arm. 30. The cross 
arm 33 prevents rotation of the stem 22 inas 
much as it is connected thereto by pin 3. 

It is conceivable that there are other Ways in 
which the plunger can be made collapsible or con 
strictable for the purposes mentioned, and al 
though the preferred embodiment of the inven 
tion is shown in Figures 1 to 5, inclusive, other 
modifications of the invention applied to Solid 
plungers (as distinguished from tubular plung 
ters) are herebelow described. 
The plunger must be formed from a material 

having sufficient resilience to automatically ex 
pand after forced constriction during assembly, 
so that the valving action is properly maintained. 
We have found that by slotting a solid rod, con 
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strictability and expansibility can be obtained, 
and Figures 6 and 7 show a modified structure 
of this nature. The Solid plunger 49 is slotted 
longitudinally and diametrically as at 50 with 
the slot extending partly therethrough, and be- 5 
yond the longitudinal axis, but not extending the 
full length of the plunger. The slot is conven 
iently formed by milling. By inspection of Fig 
ure 7, it will be seen that the slot is comparatively 
narrow. The plunger is ordinarily flattened as 10 
at 5, the surfaces being perpendicular to the 
slot as shown in Figure 7. This somewhat re 
duces the amount of contact between the valving 
Surface and its cylindrical seat 52. The drain 
paSSage is indicated at 53. 5 
The lower end of this plunger is slotted as at 

54 and this slot communicates with the slot 50 
and is formed preferably by milling. The rela 
tion is such that the slot 54 intersects the slot 
50 and, therefore, communication between the 20 
two slots is provided. The slot 50 is parallel with 
and faces the stem 22, while the slot 54 faces 
away from the stem. The slot 54 is also Wider 
than the slot 50, as indicated in Figure 7. In 
this way, the cross-sectional area, of the slot is 25 
made more nearly equal to that of the drain 
passage 53. When the drain valve is open, Water 
enters through the slots 50-54. The plunger 49 
also has a radial guide pin 57, and a bail 58, as 
for the first described form of the invention. 0 

In Figures 8 to 10, inclusive, a modification is 
shown in which the solid plunger 60 is slotted di 
ametrically all the way through, as indicated at 
6, see Figure 9. The sides of the tube are flat 
tened as at 62 to Somewhat reduce the Valve Sur- 35 
face. The slot does not face the Stem in this 
instance, but is perpendicular to a horizontal line 
drawn from the stem axis to the plunger axis. 
Opposite ends of the plunger are reduced respec 
tively as shown at 63-64, and the opposite ends 40 
of the slot are enlarged respectively as at 65-66. 
The enlargements are for the purpose of obtain 
ing a more uniform degree of constriction of the 
plunger within the slotted Zone. The slot is 
preferably filled with rubber indicated at 68 and 45 
this rubber is vulcanized, and is flush with the 
outside surface of the plunger. Counter-grooves, 
indicated at 69, see Figure 9, are provided and the 
rubber fills the main slot and these counter 
grooves as shown. The plunger is also slotted as 50 
at 70 (a miller being ordinarily used for this pur 
pose) and this slotting creates a drain passage, 
registrable with the drain passage 7. So that the 
liquid is discharged generally in direction of the 
arrow. The lower, more solid, end of the plunger 5 
is reduced in diameter as at 64 to prevent stick 
ing, by allowing for an increase in diameter due 
to accretive effects (chemical or mechanical). 

In Figures 11 and 12, another modification has 
been shown in which a solid bar 80 is provided 80 
at its upper end with a head 8. The shank por 
tion 89, in this instance, is Surrounded by a 
tubular member 82 slotted its full length longi 
tudinally as at 83. Normally, the Outer diameter 
of this tube is such as to perform a valving action. 3S 
The inner diameter 84 of the tube is slightly 
greater than the diameter of the shank 80, so 
that the tube or sleeve 82 is compressible or col 
lapsible, as well as expansible to change its out 
side diameter. The sleeve 82 is held in position o 
at the bottom by a collar 85 Suitably Secured by 
pin 86. The diameter of the collar is less than 
that of the bore 88. Inasmuch as the diameter 
of the rod 80 is substantially less than the diam 
eter of the bore 88, from which the drain pas- S. 
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4. 
plied to the plunger to move it in correspondence 
to hydrant valve motions. 

3. A device of the class described, having a 
Waste Water drain passage and a valve arranged 
below said passage, means for operating the valve, 
a plunger reciprocable to control the drain pas 
Sage and having a longitudinal bore, and an 
Opening on the drain passage side communicat 
ing With the bore and adapted to register with 
Said drain paSSage and further having a longi 
tudinal slot to permit it to compensate for 
changes in diameter, means connecting the 
plunger for motion with the valve operating 
means and acting to prevent axial rotation of the 
plunger, and having means adapted to prevent 
complete assembly of the plunger if said opening 
is not properly aligned for registration with the 
drain opening. 

4. A device of the class described having a 
Waste Water drain passage, a valve seat and a 
Waive cooperating with the seat, a stem for the 
Valve having a CrOSS arm, means for guiding the 
CrOSS arm, a plunger reciprocable to control the 
drain paSSage, including an opening which is ca 
pable of registering with the drain opening, means 
Connecting the plunger With the cross arm, said 
means having portions engageable with the arm 
for preventing Substantial axial rotation and said 
portions being SO related to the guide means that 
if the opening of the plunger is not properly 
aligned for registration with the drain opening, 
the portions engage said guide means to prevent 
complete assembly of the plunger. 

5. A hydrant having a valve and a waste water 
drain paSSage above the valve, a tubular plunger 
having a slot extending through its Wall and 
longitudinally thereof at One side, and having an 
opening at the opposite side piercing the Wall of 
the tube and adapted to be registrable with the 
drain passage, and means by Which movement of 
the valve correspondingly moves the plunger to 
cause registration of the openingS With the drain 
paSSage. 

6. A device of the class described having a 
valve, a guide, a Waste Water drain passage, a 
plunger having an opening registrable with the 
drain passage, means by which movement of the 
Valve correspondingly moves the plunger, and 
means aSSociated with the last mentioned means 
and said guide to prevent axial rotation of the 
plunger. 

7. A hydrant having a waste Water drain pas 
sage and a valve, a tubular metallic plunger re 
ciprocable to control the drain passage and having 
a slot so arranged as to weaken the plunger suffi 
ciently to permit it to compensate for changes in 
diameter, said plunger being tubular and having 
a Wall which varies in thickness, a thicker por 
tion of the Wall having an opening Which reg 
isters with the drain passage and a thinner Wall 
portion having a slot which extends there 
through. 

8. A hydrant having a Waste Water drain pas 
Sage and a valve, a tubular metallic plunger re 
ciprocable to control the drain passage and hav 
ing a slot. So arranged as to Weaken the plunger 
sufficiently to permit it to compensate for changes 
in diameter, said plunger being tubular and hav 
ing a wall which varies gradually in thickness, 
the thickest portion of the wall having an open 
ing which registers with the drain passage and 
the thinnest Wall portion having a slot, which ex 
tends therethrough. 

9. A hydrant having a waste Water drain pas 
Sage and a valve and valve Seat, and also having 

2,019,515 
a plunger guide passage communicating with said 
drain passage and hydrant, a tubular plunger 
operative in the guide passage to normally close 
Said drain passage, the Wall of the plunger being 
slotted on that side remote from the drain pas- is 
Sage, and having an opening on that side nearest 
the passage adapted to register therewith only 
When the hydrant valve is closed, and means by 
Which said plunger is operated by hydrant valve 
motion respectively to move to draining and non- 0 
draining position. 

10. A fire hydrant having a valve seat, and a 
valve and an operating stem therefor, and a 
Waste Water port, a croSs arm on the stem, guides 
for the cross arm, a plunger for controlling said is 
Waste water port and having a drain opening 
registrable with the port, a connector pivoted 
to the plunger and detachably engaging the cross 
arm, and having means engageable with one of 
the guides to prevent assembly of the plunger, 20 
if the opening in the plunger is not in position 
to be registered with the port. 

11. A hydrant having a waste water drain pas 
Sage, and having a valve and a valve seat, said 
valve having a stem, and said stem having a pro- 25. 
jection, a structure providing a drain passage and 
a cylindrical valve Seat passage communicating 
thereWith, a tubular plunger axially slidable in 
Said valve Seat passage and constantly having 
both ends projecting beyond the structure to pro- 30 
Wide a Scraping engagement with said passage 
to remove products of corrosion, said plunger 
being slotted and having a passage communicat 
ing with the slot and drain passage, the plunger 
being so positioned as to be moved by the valves 
and projection of the stem in correspondence to 
hydrant valve motions. 

12. A hydrant having a waste water drain pas 
Sage and a main valve, means for operating the 
valve, a hollow plunger reciprocable to control 
the drain paSSage and having means establishing 
fluid communication between the interior of the 
hydrant and the drain passage and normally 
adapted for drainage registration with the drain 
passage, means connecting the plunger for motion 4 
With the valve Operating means, and means asso 
ciated with the plunger and cooperable with the 
Valve Operating means for preventing complete. 
assembly of the plunger if said fluid communi 
cation establishing means is not positioned for 50 
registration with the drain opening, 

13. A hydrant having a valve and a waste Water 
drain passage, a one piece hollow plunger slotted 
So as to be self expansible, said slot serving to 
establish lateral communication with a plunger SS 
opening which is adapted to register with the 
drain passage, and means by which movement 
of the valve correspondingly moves the plunger 
to cause registration of the opening with the drain 
9a,SSage. 60 

14. A hydrant having a waste water drain pas 
Sage and a main Valve, means for operating the 
Valve, a piunger reciprocable to control the drain 
paSSage and having an Opening establishing fiuid 
communication between the interior of the hy- 5 
drant and the drain paSSage and normally adapt 
ed for drainage registration with the drain pas 
sage, means connecting the plunger for motion 
with the valve-operating means and means adapt 
ed to prevent complete assembly of the plunger 70 
if said opening is not positioned for proper reg 
istration with the drain openings. 

15. A hydrant having a valve, a waste water 
drain passage and a bore associated with said 
passage, a plunger reciprocable in said bore and is 
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adapted to control the drain passage, Said plunger 
being weakened by a slot to make it constrictable 
and being forcibly constricted by assembly in 
troduction into said bore, whereby it is condi 
tioned to automatically change its diameter to 
insure Water tightness and Wear takeup, to com 
pensate for changes due to mechanical and chem 
ical causes, said plunger having an aperture in 
terSecting the slot and positioned to register with 
the drain passage, and means by which force is 
applied to the plunger to reciprocate it in cor 
respondence to valve motion. 

16. A hydrant having a valve, a Waste Water 
drain passage and a bore associated with said 
paSSage, a plunger reciprocable in said bore and 
adapted to control the drain passage, said plunger 
being Weakened to make it constrictable and being 
forcibly constricted by assembly introduction into 
Said bore, whereby it is conditioned to automati 
cally change its diameter to insure Water tight 
ness and Wear takeup to compensate for changes 
due to mechanical and chemical causes, said 
plunger being tubular and having an inner Wall 
which is eccentric to the outer Wall, One portion 
of the Wall having a passage which registers with 
the drain passage, and means by which force is 
applied to the plunger to reciprocate it in cor 
respondence to valve motion. 

17. A fire hydrant having a valve seat and 
valve, and an operating stem for the valve, a 

5 
waste water port, a cross arm on the stem, a 
guide for the cross arm, a plunger for controlling 
the Waste Water port and having a drain opening 
registrable with the port, said plunger having a 
connector detachably engaging the cross arm and 5 
having means engageable with the guide to pre 
went assembly of the plunger if the opening in 
the plunger is not in position to be registered with 
the port. 

18. A hydrant having a valve, a Waste Water 10 
drain passage and a bore associated with said 
paSSage, a plunger reciprocable in Said bore and 
adapted to control the drain passage, said plunger 
having a slot for Weakening it to make it con 
strictable, said Slot being filled with a compres- 5 
sible material and Said plunger being forcibly 
constricted by assembly introduction into said 
bore, whereby the plunger is conditioned to auto 
matically change its diameter to insure water 
tightness and Wear takeup to compensate for 20 
changes due to mechanical and chemical causes, 
said plunger being slotted to provide a passage 
adapted to establish drain communication be 
tween the hydrant and the drain passage when 
the plunger is in a predetermined position, and 25 
means by which force is applied to the plunger 
to reciprocate it in correspondence to valve 
motion, 

FREDERICK A. WATEROUS. 
RALPH. R. BOYLES. 30 


