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To all whonv it may COnCeriv:

- Be it known that I, GEorgre H. Ifriston, a
citizen of the United States, residing at 1o-
ronto, Province of Ontario, Canada, have in-
Vented certain new and useful Impl ovements
in Meters, of w h10h vhe following 1s a speciii-
cation.

This invention embodies an 1mpr oved con-
struction of meter particularly designed for
registering the heat units lost or consumed in
any form of installation.

The meter 1s primarily intended for use in
connection with flowing substances—such as

water, gases, vapors, or the like-—to ascertain

efficiency of such or for any similar purpose.

The invention involves peculiar operating
mechanism, the parts of which are constructed
and arranoed with a view to promoting the
accuracy a,nd effectiveness of the deviee to a
maximum. In accomphshmo the desired re-
sults.

For a full deseription of the invention and
the merits thereof and also to acquire a
knowledge of the details of construction of
the means for effecting the result reference
is to be had to the tollowmo de&:cn iption and
accompanying arawings.

While the mventlon may be adapted to dif-
ferent forms and conditions by change in the
structure and minor details without departing
from the spirit or essential features thereof,
still the preteued embodiment 18 shown in
the accompanying drawings, in which—

‘Figure 1isa vertical lonmtudmal sectlonal
view throuo‘h a meter embodvlno the inven-
tion. Fig. 2 1s a top plan view of the meter.
Fig. 31is a vertical sectional view taken on the
line X X of Fig. 2. Fig. 4 is a view similar
to ¥ig. 3, the section bemo talken on the line
YY of Flg, 9. Fig. 5 1s a perspective view

showing the mounting of the yoke carried by

Fio. 6isa de- |
tail perSpec,twe view showing more clearly

the register-gear-w heel shaft.

parts of the density-regulator.

Corresponding and hke parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

Broadly speaking, the invention contem-

plates the use of a metel construction having
a suitable passage for the fluid therethroug h
which passage is divided 1nto a plumhty of
chambers or compartments in a manner which
will be more fully described hereinafter.

The invention contemplates the provision
“of a suitable register or recording dial actua- .

e1stih

tor with a suitable driver therefor, which in
turn is operated by a motor. The motor 1s
actuated by the fluid as it passes through the
meter and interposed between the drlvu and
the fluid-actuated motor is a speed changing
or varyinge mechanism controlled by a den‘ﬂt‘f'—

regulator of peculiar construction. The reg-
ister-actuator is also in codperative 1*eht10n
with suitable thermo - controlled devices,
whereby the position of the regulator 1s va-
ried with relation to the driver, “the aforesaid
thermal devices being also actuated by the
variation in the temperature of -the fluid as
1t passes through the meter.

In the pmctwa embodiment of the 1nven-
tion the meter consists of a suitable casing or
body through which the fluid passes 1n OIder
that the variation in the heat may be meas-
ared in accomplishing the purposes of the in-
vention. The meter-casing or body of the
meter is designated 1 and may be of any sutt-

able general construction, being divided 1nto
3 %upply -chamber 2, a dlschal -:re-chmmber 3,
and auxiliary chambers 4 in communication
with the respective supply and discharge
chambers. Thesupply-chamber 21s pr ovided
with a suitable inlet 5 at the lower portion
thereof and communicates at 1ts upper por-
tion with the upper portion of the adjacent
discharcoe-chamber, the outlet 6 of the latter
being lomted near its lower extremity.

A fluid- operated motor is provided in the
supply-chamber 2 of the meter, and sald mo-
tor preferably comprises a Slmtt 7, upon which
is mounted a spiral 8.
ed in suitable bearings provided in bars 7%,
arranged 1n the chamber 9. and the fluid as 1t
enters the inlet 5 actuates the spiral 8 in a
manner readily apparent, transmitting rotary

‘movement to the shaft 7, according to the ve-

locity of the fuid.

The upper portion of the chamber 2 1s en-
laroed, as shown at 9, and the enlarged por-
tion 9 is separated from the body of the cham-
ber 2 by means of a partition 10, hermetically
led to the sides and other portions of the
no 1 when secured in place. The parti-

casl

tion 10 in its disposition as above described

forms a density-chamber 11 at the upper por-
tion of the chamber 2, and this chamber 11 1s
in communicavion with the chamber 2 1n or-
der that the density of the fluid in the cham-
ber 11 may be su bstantially the same as that
which is passing through the supply or dis-
charge chambers of the meter. An opening
12 in the partition 10 admits of passage of

The qhaft 7 1s mount-

Auid

60

75

30

90

95

YJOO

11O




1O

15

20

30

35

40

55

60

65

)

into the chamber 11, and the opening 12 is
preferably closed by porous or aborbent ma- -
terial, which prevents forelon matter from '
nularly and of considerable length.
The shatt 7 of the fluid- .
actuated motor extends through the partition |
10 into the chamber 11 and codperates with
the part 26 and forming the driving-gear of

entering the chamber 11, but admits the fluid,
as above premised.

mechanism in this chamber, which is of such
a nature as to necessitate the use of such a
compartment 1n order that foreign matter en-
tering the chamber 2 may not interfere with
the parts of the mechanism last mentioned.

Lhe shaft 7 passes through a stuffing-box 13, |
provided npon the partition 10 at the opening

therein, throuﬂh which said shaftextends, and
fhis Stl:u ng'- box may be packed with qulmbl
material of a porous nature, so as to exclude
foreign matter, but admit the fluid into the
chamber 11 as 1t passes through the meter.
Upon the upper end of the shatft7 is mount-
ecdd a horizontal wheel or disk 14, which is con-
stantly revolved by the fluid as it passes
through the supply-chamber 2. Operating
upon the outer face of the wheel 14 is a sec-
ond wheel 15, having the peripheral portion
thereof in frictional contact with the wheel
14, so that motion may be transmitted tosaid
wheel 15 as the fluid-motor is being operated.
The wheel 15 1s adapted to traverse the upper
sicle of the wheel 14 from the center of the
latter to the peripheral portion, and the wheel
15 1s carried by a shaft 16, mounted in suit-
able bearing-brackets 17,disposed in the cham-
ber 11. The wheel 15 1s keyed or otherwise
secured to the shatt 16 for rotation therewith.
and the said shatt is adapted for longitudinal
movement, so as to enable the wheel 15 to
traverse the upper side of the wheel 14 in the
manner before described. Mounted upon the
shaft 16 1s a worm 18, having a feather-and-
spline connection with theshaft, and thisworm
engages with the worm-wheel 19 at the lower
end of a short vertical shaft 20, mounted ad-
jacent the shaft 16. The shatt20is provided
at 1ts upper end with a suitable gear 21, which
comprises one of a train of gears 21, 21*, 21",
anc 21° by which differential motion is com-
municated to another vertical shaft 22, the
lower end of which passes through the casing
1 1nto the chamber 11, the upper end thereof
being exterior of the casing 1, as shown most
Glear y in the drawings. The shatt 22 passes
through a stuffing-box 23, carried by the cas-
ing 1, so as to prevent escape of the fluid which
passes through the meter. The gear-wheel
21° of the train of gears above mentioned is
carried by the lower or inner extremity of the
shatt 22. The upper extremity of the shatt
22 18 nrovided with a friction disk or wheel
24, which comprises a driver similar to the
wheel 14, carried by the motor-shaft 7 and
located in the densivy-chamber 11. The wheel
24 1s also arranged in a horizontal plane, and
a second wheel 25 1s adapted to traverse the

upper surtace of the wheel 24, as described .

808,150

with reference to the member 25 of the mech-
anism 1n the chamber 11. The wheel 25 is
formed with a gear extension 26, toothed an-
The
member 25 thus practically forms a gear-
wheel which 1s designed to cooperate with

second gear-wheel (not shown) in mesh with

the recording dial or lllx(} device. Lhe wheel
05 is mounted upon a horizontal shatt 27, car-
ried in a suitable bearinge - bracket c")8 and

adapted for longitudinal movement, so that

the wheel 25 may be shifted toward flnd from
the peripheral portion of the wheel 27 in the
practical operation of the invention. The
elongated form of the gear extension 26 of the
wheel 25 18 necessary that the same may al-
ways remain in mesh with the actuating gear-
wheel of the recording or registering dial dur-
ing the longitudinal movement of the wheel
26 across the face of the member 24. The
recording-cial and direct mechanism 1s not
1lustrated, since any type of this device may
be used in connection with the motor:; but it
will be understood that the member 25 directly
operates the dial or registering device, by
which the lossof heat of the fluid which passes
through the meter is registered.
The train of gears 21, 21* 21", and 21°, to-
oether with the members 15 and adjacent
parts, comprise a speed-varyineg mechanism
for the driver 24, as will be readily secen. The
speed mechanism 1s governed by a density-ac-
tuator, which will be hereinafter set forth.
The casing 1 of the meter has been before
deseribed as beinge provided with auxiliary
chambers 4.
arranged parallel with the chambers 2 and 3.
and communication 1s established hetween the
chambers 2 and 3 and their auxiliary cham-
bers by cutting away or slotting the walls
which separate the chambers, as shown most
clearly at 29. It will thus be seen that the
temperature of the fluid passing through the
meter is readily appreciated in the chamb er's
4, because of the communication established
between the various chambers according, as
above premised. Within each of the auxil-
iary chambers 4 of the meter are mounted
casings 30, said casings being of approxi-
mately cylindrical form and closed at their
lower ends, as shown at 31.  The upper ends
of the casings 30 extend through the top of
the casing 11 and they are nor nmlly closed by
closures 39 The upper cextremities of the
casings 30 are flanged, so as to rest upon the
upper side of the casing 1 and hold the cas-
Ings in proper position within the auxiliary
chambers 4. The sides of the casings 30 are
such that the same are spaced from the walls
of the compartments or chambers 4 through-
out their length, adrnitbing of free flow of the
Huid passing Lhrouah the meter about the cas-
ines, the mnfluence ot such fluid being distrib-
thr oughout

ated equally about the casings

The chambers 4 are preferably
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the length thereof. Ineach of the casings 30,
which are sealed to the casing 1 of the meter,
are located thermo-coils 32, each of which 1s
composed, preferably, of two flat strips of
steel and brass united at adjacent sides by sol-
dering and coiled to assume the spiral forma-

tion above mentioned. The spirals 32 have

the volutes thereof of the same size through-

out their length, the lengths of sald springs

being uniform. Further, the elements 32 are
so secured in the casings 30 as to be disposed
exactly central of the casings.” As is well
known, the substance from which the ele-
ments 32 are made is very susceptible to the
influence of varying temperature, and thefor-
mation of the spirals 32 is such as to admit

of contraction and expansion thereof accord-

ing to well-known principles. The disposi-

tion of the elements 32 within the casings 30

is such that the same are readily influenced
by the variation in the temperature of the

fluid which passes through the meter, and

these spirals 32 are utilized asactuating means
cooperating with the wheel 25, carried by the

ghaft 27. Attaching members 83 are project-

ed from the lower extremities of the coils 32
and are secured to shafts 34, arranged cen-
trally of the coils and passing through open-
ings in the covers or closures 32" of the cas-
ings 30. The upper ends of the shatts 34 ter-
minate in a plane about on a line with that n
which the shaft 27 operates, and each shatt
94 carries atits upper extremity grooved seg-
ments 85. The grooved segments 35 of the
shafts 34 are connected by a connection 36,
which is preferably a silk strand of suitable
length and directly attached to the segments.
The connection 36 passesaboutspaced grooved
pulleys 37 and thence about a third grooved
pulley 38, the latter being carried by the shaft
97 at one end thereof. The pulley 38 is located
some distance from the pulleys 37, and in order
that the connection 36 may pass to the pulley
38 gaid connection is necessarily deflected 1n 1ts
length, differential movement of the segments
35, under conditions which are herein de-
seribed, accomplishing a variation 1n the
length of the deflected portion of the said con-
nection 36, so as to cause movement of -the
register-actuator which consists of the wheel
25 and adjacent gear or pinion element 26.
The pulley 38 is mounted in a yoke 39, hav-
ing swivel connection with the shaft 27, so
that the shaft may freely rotate without com-
municating rotation to the part which sup-
ports the pulley 38 directly. The connection
36 is normally under tension, owing to the
provision of the spring 40, one end of which

issuitably secured to the casing 1 of the meter,

an opposite end bearing against that portion
ot the shaft 27 opposite the pulley 38.

The movement of the wheel 24, which di-
rectly actuates the recording device, 1s regu-

latedb v a density-regulating device which 1s

located 1nthe density-chamber 11. Thus the

‘manner which will be obvious.

to the same extent.

a3

revolutions of the disk or wheel 24 will be
proportionate with the density of the fluid 1n
passing through the meter. A float 41 1s
mounted in the chamber 11, and this float
preferably comprises a hollow or metallic ball
or the like carried by a rod 42, which may be
pivotally mounted upon ashaft 43. 'The float
41isnormally held inanascertained position by
means of a spring 44, which cooperates with
the shaft48 in accomplishing this result. Ad-
jacent this pivotal point the rod 42 1s pro-
vided with an arm 45, which projects there-
from and connects with one extremity of the
shatt 16, carrying the wheel 15. The shaft
16 is thus adapted to be actuated by the arm
45, the latter permitting longitudinal move-
ment of the shaft under certain conditions of
service. In accordance with the well-known
principle that heat diminishes density anc
cold increases density it will be seen that va-
riation in the density of thefluid which passes
through the meter will infiuence the float 41,
for as the temperature lowers the increase 1in
the density of the fluid will cause said float to
rise, permitting the disk or wheel 15 to travel
toward the periphery of the motor-actuated
wheel 14, the revolution of the part 15 corre-
sponding or being proportional to the density
of the substance which is to be registered.
The movement of the wheel 24, carried by the
shatt 29, of course corresponds with that of
the wheel 15, said wheel 24 being actuated
through the train of gearing by the member
15.
also proportionate with the density of the
Anid in the meter. As the fiuid passes through
the meter the variation in the temperature of
the fluid is apparent in the compartments or
chambers 4 as well as in the discharge and
supply chambers 2 and 3, and such variationin
temperature inflnences the elements 32 in a
When the
variation temperature in the chambers 4 1s
substantially the same, the spirals 32 coil and
ancoil in the same direction of rotation and
When the spirals 32 move
as above mentioned, the connection 36 moves
freely about the pulleys 37 and 38 without
varying the position of the shaft 27; butassoon
as the temperatures of the fluid in the cham-
bers 4 are different the degree of movement
of the spirals 32 will be likewise different, so
that the connection 36 will be placed under
tension and the shaft 27 will be moved against

‘the tension of the spring 40 to cause the wheel

05 to move toward the periphery of the wheel
904. Reiterating, it will be seen that the revo-
lutions of the disk 25 will be exactly propor-
tionate with the difference of the tempera-
tures by which the two spirals 32 are influ-
enced, and the actuation of the wheel 25 will
be such as to operate the recording dial or
device. so that the exact loss of heat of the
fluid will be registered.

1t will of course be understood that the mech-
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anlsm above the casing 1 will be suitably in-
closed, so as to prevent entrance of foreign
mattel which niight be detrimental to the
proper working of the recording and adjacent
mechanisms.

Having thus described the invention, what
1S clfumed aS NeW iS—

1. Inameterof the class described, the com-
bination of a driver, a denmtv reg U]‘Lt()l‘ for
thedriver, aregister-actuator deriving motion
therefrom., and a thermo-controller for vary-
1ng the relative position of the driver and ac-
tuator.

2. Inameterof the class deseribed, the com-
bination of a driver, a register-actuator deriv-
ing motion therefrom, a thermo-controller
comprising independent elements, and a con-

‘nection between said thermal elements and

register-actuator.

3. Inameterof the class deseribed, the com-
bination of a driver, a register-actuator deriv-
ing motion therefrom, a thermo-controller
comprising independent elements, and a con-
nection between said elements and the actuator
and varied 1n its length by the differential
movement of said elements.

4. In ameterof the classdescribed, the com-
bination of a driver, a register-actuator deriv-
ing motion thereﬁo*n a thermo-controller
comprising mdependent elements, and a con-
nection between said thermal elements and
register-actuator, said connection being nor-
mally under tenqwn and affected by di; ferentl al
movement of sald elements.

5. In ameter of the class described, the com-
bination of a register-actuator, a driver deriv-
ing motion therefrom, a thermo-controller
comprising Incdependent elements, a connec-
tion between the elements of the thermo-con-
troller and the register-actuator, and Vleldmﬂ
means for holdmﬂ the register-actuator in in-
timate contact w1th the connection aforesaid.

6. Inameter of the class described. the com-
bination of a register-actuator, a driver deriv-
ing motion therefrom, a thermo-controller

comprising independent elements, and a flexi-

ble connection between the thermal elements
and deflected in its length, the degree of de-
flection of the connection being susceptible
of variation.

7. Inameter of the class described, the com-
bination of a register-actuator, a driver deriv-
ing motion theretrom, 9 thermo-controller
comprising 1ndependent elements, and a flexi-
ble connection between the thermal elements
and deflected in its length, the degree of de-
flection of the connection aforesaid being sus-
ceptible of variation by differential movement
of the thermal elements.

8. Ina meterof the classdescribed, the com-
bination of a register-actuator, operating
mechanism therefor including a speed-chang-
ing mechanism, and a denslw-l eculator em-
bod ving afoat and coOperating with the speed-
changing mechanism.

L fluid-passage

9. Inameterof theclassdescribed, the com-
bination of a register - actuator, operating
mechanism therefor 1ncluding a f;pe,ed chang-
ing mechanism, a del"lSltV-lBU ulator umludmw
2 flog at, means for ho]dmg said float nor nmlly
1n a predetermined position, and means actu-
ated by the float and operably connected with
the speed-changing mechanism.

10. Ina meter. the combinationof asupply-
chamber, a denS]ty chamber in the length of
said supply-chamber, a d(,,nsltv-leoulatm n
sald density-chamber, a driver, a register-ac-
tuator operated by the driver , means operably
connecting the density - regulator with the
driver, and a ther ‘mal coil 1n the meter con-
Ilected with the register-actuator.

11. Ina meter, the combination of a supply-
chamber, a C]BI]%IEV- hamber in the leneth of
said supply chamber, a derls_-,lby—regulatm in
sald density-chamber, a driver, a register-ac-
tuator operated by the driver, and means in-
cluding speed-changing mechanism arranged
1n the density-chamber and operably connect-
1ng the density-regulator and the driver.

12. In a meter of the class described, the
combination of a register-actuator, a driver,
thermo-controlled means for positioning the
actuator with reference to the driver, and ac-
tuating mechanism for the driver including a
d@l]%ltV- egulator.

13. In a meter of the class described, the
combination of a register-actuator, a dumr,
thermo-controlled means for positioning the
actuator with reference to the driver, actuat-
Ing mechanism for said driver including 2
speed - changing mechanism, and a density-
regulator for said speed-changing mechanisni.

14. In a meter of the class described, the
combination of a fluid-actuated motor, a regis-
ter-actuator, a driver, and thermal devices for
positioning the actuator with reference to the
driver and operated by fluid passing through
the meter.

15. In combination with a meter having a
fluid-passage therethrough, a motor operated
by fluid passing through the meter, a driver,
a register-actuator operable by the driver, and
thermal devices for varying the relative posi-
tions of the driver and register-actuator.

16. In combination with a meter having a
fluid-passage therethrough, a motor operated
by fluid passing through the meter, a driver,
a register-actuator oper able by the driver, and
ther m%l devicesinfluenced bv the fluid mssmu
through the meter for varying the relative po-
sitions of the driver and register-actuator.

In combination with a meter having a
fluid-passage therethrough, a motor operated
by fluid passing through the meter, a driver,
a register-actuator operable by the driver, and
thermal devicesat different pointsin the length
of the passage for varying the relative posi-
tions of the driver and register-actuator.

18. In combination with a meter having a
therethrough, a motor operated
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by fluid passing through the meter, a driver, | a register-actuator operable by the driver,
a register-actuator operable by the driver, thermal devices for varying the relative posi-
thermal devicesat different pointsin thelength | tions of the driver and register-actuator, and
of the passage for varying the relative posi- | a density-regulator for the driver.

¢ tions of the driver and register-actuator, and In testimony whereof [aflix my signature in 15
a variable connection between the thermal de- | presence of two witnesses.

vices. * _ | GEORGE H. FRISTOE. [L.s.]
19. In combination with a meter having a | Witnesses:
finid-passage therethrough, a motor operated WirLiam E. RaMey,

1o by fluid passing through the meter, a driver, ALBERT HACKER.
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