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UNITED STATES PATENT OFFICE.

HENRY A. DESPER, OF WORCESTER,

MASSACHUSETTS.

LEAK-DETECTOR AND METERING MECHANISM.

No. 842,947.

Specification of Letters Patent.

Patented ¥eb. 5, 1907.

' Avplication fled October 12,1004, Serial No. 228,119,

To all whom it nmuay concern:

Be 1t known that I, Henry A. DESPER, &
citizen of the United States, residing at
Worcester,
State of Massachusets s, have invented a new
and useful Leak - Detector and Meteimg
Mechanism, of which the fcllowing, together

with the accompaﬂyma drawings, 1s a specl-

fication sufficiently full, clear, and exact to
enable persons skilled 1. ‘the ait to which this

Invenilon appertains to make and use the

same..

The prime object of this imvention is to
prowde a practically efficient means for de-
tecting and 1ndicating any consumption of
flow of water, due to leakage or ctherwise,
that may secur in a fire service-pipe em ployed
1n. & building or situation where 1t 1s intended
or stipule oted that such pipe is to be used for
fire service only, also to aflord means for the
pm pose named that will a ppromnrately 112k~

cate and record the flow through the service-
plpe without obstruciing the iree flowage to
the full capacity of the pipe In case of fire
denmnds I attain these objects by mechan-
15T tie nature and opersation of wmclﬁ 1s 1llus-
irated 1 the accompanylng two sineets of
drawings, the particular features of Inven-
tion and sub]ecb—mmtm claimed being here-
inaiter definitely set forih.

In the drawings, Figure 1 represents a sec-
tional elevation view of mechanism embody-—
Ing my mnventicn. The section is taken a
pr 01{1111@tely at the position of hine W W on
Kig. 4. Kig. 2 represents 2 1eng1uudwal ver-
tical section of the register ~ case, showing
an arrangement of reg 1ster and recommﬂ'
mechanisms and means for closure of the cas-
ing. HKie. 31s a sectional plan view illusirat-
Ing devices for actu ating the record-strip and
marker. Kig. 4 represents a plan view of the
body-casmng pmhly in section, the automatic
valve, its counterweight, and accompanying
mechanism as connected for use; and Fig. 5
18 a vertical longitudinal section of the bedy-
casting, in Gludlnﬂ’ the meam wat erway, velve-
chamber, and valve 2t line X X on Fig. 4
with dotted lines indica ting the positicn of
the valve when fully opened

Referring to the drawings, A indicates a
shell or body casting commmmg the valve-
chamber 2, forming a part of the meain water-
way I I of the service- pipe and having suit-
able hubs or flanges for connection with ‘the
lme of piping.

in the county of Worcester and

3 1ndicates a swinging valve arranged with-
1n the chamber 2 and hingedly su pport ed by
a rockable shait 5 to close down upon an mn-
chined seat 4 and to swing up into the upper
extension 2% of the chamber, as indicated at
32 on Fig. 5. The valve opens automatically
in the direction of the flow, which is indicated
by arrows on Kigs. 4 and 5. When resting
agalnst 1ts seat 4, the valve 3 completely
closes the main water way I' If or fire-service-
pipe passage. Combined with this body-sec-
t10n | provide a by-pass casing B, containing
an inclosed water-space comprising inlet and
outlet compartments 6 and 7, separated by a
partition having an opemng therethrough.
The front plme B’ of said casing is removable
for access to the interior mechanism. The
casing 1s surmounted by a housing D, inclos-
mg a diry compartment 9, into which the end
of the rockable valve-shaft 5 extends. Suit-
able bearings and stuthng-box devices are
provided for said shaft Where 1t passes from
the valve-chamber 2 mto the dry chamber 9.
Attached to the shaft 5 there is an arm 10,
carrylng a welght 8, that serves to yle]dably
close the valve 3 agwmst 1ts seat. The arm
is preferably dispcsed to stand about hori-
zontal when the valve is closed and to swing
upward as the valve opens. The gre&ter
mass of the weight is best disposed above the
horizontal almemem so that as the arm

moves upward toward the vertical the effect-
1ve counteraction of the weight in respect to
the valve will decrease, the greatest efficiency
of the weight and lever age bemg exerted
when the valve is at or near its closed PO-
sition.

The supplemental water-chamber i1s con-
nected with the main waterway or body A
by a conduit 12 from the inflow end to the
1mlet-compartment 6 and by a second con-
duit 13 from the outlet-compartment 7 to
the outflow end, thus forming a by-pass for a
current of water around the valve 3 and
through the inclosed water-space. These
conduits are preferably provided with stop-
cocks 14 and 15, but may be employed with-
out such cocks if 1n any instance so de-
sired.

Within the by-pass chamber is armnged a

turbine, motor, or whirler 20, disposed over

an opening 16 in the horizontal partition
that separates the inlet-compartment from
the outlet-compartment. The spindle 21 of
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speed-reducing gearing at 22, with a shaft 23,

that extends to and actuates the registering

mechanism, which is hereinafter described.
The turbine 1n the present instance com-

prises a rotatable internally-bucketed co-
nold overlying a stationary conoidal shell,
into and through small openings in which

the water is directed to impinge against the
mterior of sald rotatable conoid and finding
exit beneath the lower edge thereof.

The turbine 20 is rotated only by forward
low through the by-pass. Any backward
tlowage causes the turbine to depress against
1ts conical seat, and thereby resist rotative
action,

Other suitable form of turbine or motor
may be used 1n lieu of the special form herein
shown as an element of the combination
when desired. |

Within the by-pass chamber and control-
ling an opening in the dividing-partition I
preferably provide an automatic back-
wardly-yieldable check or relief valve 19, the

purpose of which 1s to relieve, in case of re- |
verse flow or water-haminer, any excessive

pressure or eflect upon the turbine 20. In
some Instances such check-valve may be
omitted.

Within the main waterway F, adjacent to
the entrance of the conduit 12, there is pref-
erably provided a deflector or thin plate 11,
extending over 1ts mouth or inlet-opening
and adapted for diverting a portion of the
flow from the main service into said conduit.
This 1s best arranged at the side of the main
waterway to avoild catching any sand or
heavy sediment that might trail along the
bottom of the service-pipe.

The exit of the conduit 13 into the main
service 1s preferably arranged as indicated
by dotted lines on ¥ig. 4 and full lines in Fig.
5. A directing-plate 17 extends over the
exit-opening e adjacent thereto, but with a
space which 1s closed at its upper end. A
second plate 18, overlying and of longer di-
mension, 18 disposed at a short distance from
the first and serves to direct a portion of any
water-current which may flow along the bot-
tom of the main channel at
pass the edge of the directing-plate 17 in a
manner for inducing an ejective flow from
the conduit-exit, thus rendering the action
eifective with but a slight flowage through
the main valve-opening, which naturally de-

livers the current along the bottom of the |

chamber. -

The register driving shaft 23 issurrounded
by a tubular shalt 24, that extends from
within the weight-housing chamber 9 to the
register-box 25. Said tubular shaft is sup-
ported at 1ts lower end by a suitable bearing
26, and means 1s provided for partially ro-
tating the tube with the movement of the
valve-shaft and weight.
there 1s shown in the present instance a

842,947
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7, causing 1t to

For this purpose | on the exterlor of the case.

swinging lever 27, fulcrumed at its upper
end to the housing at 28 and having its
lower end connected by a link 29 with a
crank member 30, attached to the hub of the
arm 10 or working with the valve-shaft. A
connecting-rod 31 is pivoted at one end to
the intermediate part of the swing-lever and
has 1ts other end jointed to an arm 32, fixed
on the tubular shaft 24. The pivoting-joint
at 33 may e at a fixed position on the lever
or 1t may be made adjustable along the lever,
as by a slot or guide 34 with the pivot-stud
movable therein, so that the extent of move-
ment of the connection can be varied as de-

1 sired. -

The opening where the shaft passes
through the casing at ¢ is provided with a
suitable stufling-box or packing to make a
water-tight joint, and suitable bearings for
th?:l support of the shafts are provided at b
and d.

The register-box 25 comprises a closable

casing having a removable cover and means

whereby the casing i1s secured to a tube or
standard 37, that incloses the operating-
shafts and supports the register-casing in
connection with the housing B. The stand-
ard and shaits may be of any desired length
to suit the situation where the apparatus is
used, so that the register mechanism will be
convenlent for access, while the valve connec-
tions and apparatus may be disposed within
a pit or well. Within the casing there is 2
register mechanism 38, which may be of any
well - known kind, such as employed for
meters. Sald register 1s operated by the
shalt 23 and a suitable train of connecting-
gearing at 39. There is also provided a series
of feed-rolls 43, 45, and 46, adapted for sup-
porting and advancing a ribbon or strip of

of
paper 47. Said feed-rolls are operated by

~means ol a worm-gear 48 and a worm-screw

49, mounted on the register-driving shaft 23.
(See Figs. 1 and 3.) |

A flanged guide roll or rolls 42 serves to
keep the paper in proper alinement as it runs
over the {feed-rolls. A- pencil device or
marker 50, connected to reciprocatingrod 51,
15 arranged to act in conjunction with the
face o1 one of the rolls 45 and provided with
a spring or means 52 for pressingits point
against the paper passing over said roll. An
arm or member 53, attached to the upper end
of the tubular shaft 24, connects with or en-
cgages the marker-rod in a manner to move
the marker in accord with the movement of
the tubular shaft, which is moved by the
valve 3 and intermediate connecting parts.

The cover 54 of the register-case is seated
upon a packing-gasket 55, fitted in a groove
at the top edge of the walls. For securing
sald eoverin place I provide yokes 56, having
spring foot-bars 57, that engage with lugs 58
Combined with

| these yokes are hooked levers 59, that ful-
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crum upon the top of the cover and have in-

- wardly-extended  slotted arms which are
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-brought down over a loop or staple 60, fixed

i the cover, and are there secured by a kev

61 or padlock passed through the staple

above the levers, thus affording a tight and
secure closure for the casing. A hinged lid
02 over a glazed opening is provided for view-

ing the dial of the register without unlocking
the main cover, but the recording devices are
- best inclosed within their compartment in-
accessible without removing the main cover,
being thus protected by the locking devices

so that they cannot be tampered with by un-
uthorized persons. | S

In practice this apparatus is connected

with the fire service-pipe at any desired loca-

tion and may be placed in the eround and.
protected from {rost in suitable manner,

the register mechanism in its water - tight

»
L

case being disposed just below the surface of
the ground or at a position readily accessible..
Lhe operation 1s as follows: So long as

there is no draft from the service-pipe the

valve 3 remains closed and the operative .
mechanism stands idle; but in case of a

leakage or the drawing of water from the
service-pipe then the flow of water through
the by-pass way effects rotation of the tur-
bine and the operation of the register mech-
anism. So long as the draft-pressure is so
small as to be within the resistance of the

weight the valve 3 remains closed and the
flow 1s wholly through the turbine and.

simply operates the register and record-strip,
the marker showing a straight line on the
edge of the paper. When the draft is suffi-

clent to cause the valve 3 to open, the weight |
1s lifted and the connections from the sha't 5

cause a movement of the tubular shaft 24

andits arm 32, causing the marker 50 to -
travel across the paper to a greater or less ex-
tent, according to the degree to which the
~valve opens, therehy in addition to the regis-
ter showing a record of the amount to which |

the valve is -opened and the approximate
limit of any period during which such action
occurs, thus affording a ready detector for

any leakage or surreptitious taking of water |

[rom the fire service-pipe. The register in-
dicates the number of cubic feet or other pre-
determined units of water passing through
the turbine, while the position of the mark on
the record-strip indicates the relative pro-
portion which such cubic foot or unit bears
to the entire volume of water passing through
the service-pipe at any period, the longitudi-
nal dimension of the mark indicating the du-
ration of the period that the valve is open or
the flowage occurring. |

In the event of fire demands the valve

readily swings up, as per dotted lines, Fig. 5, .

and allows the full capacity of the pipes to

flow through without any obstruction to 1ts-

free passage.

| service-pipe, of

2

This apparatus is not designed to meter

water accurately, but to show within a fair
~degree the nature and extent of any flowage

through the service-pipe, whether In a Very
small stream or; as in case of a 1re-supply,
to the full capacity of the pipe to which it is
attached. It obviates the objection to the
use of a regular water-meter on a fire service-
pipe, inasmuch as it is not liable to break
down when extra duty is put on the service,
and 1t offers no obstruction to the flow, even

though the registering mechanism should

fail t¢ operate: -

What I claim as of my invention, and de-
sire to secure by Letters Patent, is—

L. In combination with a service-pipe, a

stop-valve closing in opposition to the flow,

a shaft for said valve, a counterweight con-
nected therewith for normally closing said
valve, a supplemental c¢hamber with inlet
and outlet conduits connected as a by-pass

around the valve, a turbine or whirler ar-

ranged in said chamber, registering mechan-
ism and paper-feeding mechanism oparated
by said turbine, a marker coOperating with
the paper-feed mechanism, and means for

“moving sald marker actuated from the valve-

shaft.

2. In combimation, the body-casting hav-
Ingran itericr valve-chamber forming a part

of the service-pipe, a valve-seat arnd SWIng-

ing valve within said chamber, a rockable

shaft carrying said valve, a supplemental
casing comprising water-pressure: chambers

and a weight-housing, inlet and outlet con-
duits for said water-pressure chamber, a tur-
bine or whirler therein, register mechanism

comprising a unit-indicating train, a record-

strip feed and a recording -marker, dual

shafts for operating said register-train’ and

record-marker, connecting-gearing fiom the

turbine-spindle to said register -operating
shaft, and means connected with the valve-
shatt for actuating the record-marker shaft. -

3. In a detector and meter mechanism for
fire service-pipes, the combination with the
means fer automatically
yileldably resisting the flow or current of wa-
ter therethrough, a by-pass way, a register-
operating motor therein, means for register-
ing units of water passing said motor, a rec-
ord-strip and record-strip-feed devices oper-
ated in conjunction with the unit-registering
means, a record-marker, and means for actu-
ating sald marker deriving motion from said
current-resisting means.

4.- In apparatus of the character described,
the combination, with the main waterway,
the valve arranged therein, the by-pass com-
prising a partition-divided chamber with in-
tiow. and outflow compartments, and a tur-
bine-motor arranged in said chamber: of a
backwardly -yieldable relief-valve disposed
between said comparments, for the purpose

1 set Torth.
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5. In combinaticn, with unit-registering
mechanism, its driving-gearing, oper &tmﬂ-

" shaft and moctor therﬂfur' of a series of [eed~

IO

20

35
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45

rolls adapted for *1(11?‘&1101110 a Tibben ot strip
of paper, a worm-screw carried upon the reg-
ister-operating shaft, gearing for opmratmﬁ‘
said feed-rolls thereft om; an ]11(1'1])':‘11(181 tly-
actuated marker device, 1ts point impinging
against one of the feed—-mlls a tubular shaft
provldﬂd with means for recipree
marker, and an inclesing case for said Te 018~
tering and paper-i; Jedmn mechanisms, pro-
vided with a wa ter-tight closure.

6. Inapparatusof the mmracter described,
the combination, with the man waterw L}T,
a maln valve therefor, means tending to
close said valve; a rvegistering mechanism,
suitable driving- 0 earing and an oper atmO—-
shaft therefor, and & motor for rotating said
register-operating shalt, of a sepamtﬂlv Q.¢~
tuated means in 0@11]1111ct1011 with said re
istering mechanism for indicating the p081—
tion and movements of said main valve.

- 7. Inanapparatusfor the purpose specifiad,

in combination with the main service water-
way, the supplemental by-pass chamber, the
register-actuating turbine therein, and the
outlet-conduit thereirom; a guard-plate dis-
posed within said main waterway over the
exit-opening of sald conduit, and a second
ouard or dlI'eCtlllG‘ plate of ]m*m * dimension
(hsposud near to and ovellymﬂ said first
suard-plate, substantially as and for the pur-
pose set forth.

8. In apparatus for the purpose s pﬂclﬁed
the combination with the main waterway,
its backwardly-closing main valve, a posi-
tion-recording marker controlled from said
main valve, the by-pass waterway, a regis-
tering mechamsm operating 1in connectmn
therewmh and a record-strip carrier coacting
with said registering mechanism and 111&1‘1{61
of a fmwardly—opamtwa backwardly non-
operative motor arranged in a chamber on
the by-pass and having means for transmit-
ting motion from said motor to the drive-
shait of said registering mechanism.

9. In apparatus for the purpose specified,

cating said

———awrw

£42,947

1N GOIllblHéLthll a 1main W.T:‘?LtEEI'W"ELV 2, maln

valve therein, means for automatwally clos-
ing sa1d main valve, means actuated by said
main valve for 111(110£Lt111g the position or

movement of said valve, a by-pass for a por-

tion of current diverted from the main wa-
terway, a moter - registering mechanism ar-
rangsd 1n 0011]11110131011 with said position-in-
dicating means, and a motor disposed n the
})}T—pass for ope l*amng sald meter-registering
mechanism by the diverted current, said mo-
tor comprising a movable member elevatable
from the inlet-port seat, for action of the
motor by the forward flow therethr ough, and
depressible ento said seat rendering the mo-
tor self-locking or resistant to action by
reverse flow of water in the by-pass way.

10. An apparatus of the character de-
scribed, comprising a body-casing having
therethr ough a (:111 ect main waterway with
an enla rgad removably-capped interior cham-

55

6o

ber, to accommeodate a valve openable out of 70

line from the direct course of the waterway,
an mmward-projecting valve-seat coincident
with said waterway at the inlet side, a valve-
hinging shaft across said chambur} 2 Mmain

valve supported by said shaft and closable

on sald valve-seat, means for automatically

resisting cpening pressure against said valve,
a supplementar y waterway for diverting CL
portion of the current from the main water-
way, a position-indicating means connected
with the valve-hinging Shaft and controlled
by movement of the main valve, meter-reg-
1stering mechanism coacting with said posi-
tion-indicating means, a “meter- -operating
motor dispesed In said supplementary wa-
terway and controlled by a current diverted
from the main waterway, and suitable con-
nﬂctions for actuating the meter-registering
nechanism from said motor.

W’1t11ess my hand this 10th day of Octo-
ber, 1904.

HENRY A. DESPER.

Witnesses:
Cuas. . BurLEIGH,
s P. BLeNUS.
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