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UNITED S'E‘ATES

?ATENT @FHCE

HOWARD M. BROWN OF PHILADELPHIA PENI\TSYLVANIA

RECORDER AI\TD INDICATOR

Apphcahon ﬂled June 29 1922 Senal N’o 571 690

ThlS invention relates to 1mp10vements in
mdmatmg and recording apparatus of the

type disclosed in my co-pending application,
‘Serial Number 366,476, the object of the

present invention bemg to provide instru-
ments of this type with means compensatlng
automfltlcally for inequalities in the indica-
- tions of the mstrument due to temperature
- changes.

Another object of the invention is to pro-
“vide means compensating for difference in

- temperature existing at oppos1te suies of the -

20

instrument.

A further object of the 1nvent10n is to
‘make the instrument more compact. .

In the attached drawings: -

Figure 1, is a side elevation of an mchcator
made in accordance with my invention, with
‘a portion of the side of the casing removed;

Fig. 2, is a plan view of the instrument;

Fi 10 3 is a vertical section on the hne 3—3

‘Fl

25

1g 4. is a Vertlcax sectmn on the hne 4—4:
Fig. 1;
Fig. 5 is a vertical sectlon on the line 5—~5

Fig. 1, showmg a detail of the: mechamsm_

of. the mchcator and recorder;

30
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- manifold |2, from ‘which extends a pipe, 3

10

- Fig. 6, is a fragmentary front ~we‘w of that.

-portion of the mechanlsm shown in Flg 5

and.
Fig. T,1s & frawmentary plan view of th‘lt

“por tion of the mechanism shown in Fig. 5.

‘With reference to the dr‘twmgs, the appa- -
ratus in the present instance comprises a sub-
5 stantially rectangular casing 1 having at the

top and centrally of the main portion of the
casing and extending laterally thereacross a

which communicates with an aspirator 4 of
well known construction. The aspirator

"~ may be operated either by air, steam or

45

water, for a purpose to be descrlbed herem-
after.

- The interior of the main portlon of the
casing 1 is divided into-three longitudinal
chambers 5, 6 and 7, by two laterally movable

- partitions g and 9, Said partitions being sus-

50

pended at the_ top from flanges 10, 10, pro-
Jecting inwardly from the ton Wall of the
casing; and underneath the manifold 2 from

- pair of cross plates 11, 11, the lower por--

tions of which eonstltute a contmuatlon of
the said flanges 10. . The flanges 10 are con-
‘tinuous around the inside of the casing ex-
- cept where broken by the manifold 2 extend-
ing down each of the 81de Walls and across

8 and 9 are secured to these lugs over their
entire Tength.
paltltmns are suspended: by means of a flex-

“At the top of the casing the'

o 1,646 4'24_5 |

*the bottom of the casmg, and the partltlons C

60 .

ible and air-tight material and’ are connected ,

to, the sides and bottom of the casing by a

thin  flexible fabric or thln rubber, thus ‘al-

lowing the ' partitions. or dnphragms to

swing ~laterally without: any appreciable

85

friction, said partltlons at the same tlme be-" -

.ing praetlcally air-tight. -

Mounted in one end of eaeh of the outert ;v

,compartments 5 and 7 and held. in a vertical Y '
o
to the end wall. of the.casing is a post 18,in" 7
“the present instance in the form of a T- bar,
-which posts are.preferably of iron.
pended from a bracket 14 at the top of each .
.of the posts 18 and supp01ted in the bracket.
by an adjustable nut 15 is a rod-16 of zinc .
.or some metal. or material’ W1th a cons1der- A
~ably higher coefficient of expansion than iron -
“or.the matenal of which the post 13 is made.
~The. bar 16_attaches at the -bottom of the
“casing to'a lever 17 which is pivotally sup-
: ported near the lower end of the bar 16 in a -
- suitable bracket 18 attached to the lower end
‘of the post 13. A spring 19 is attached to
,.the outer end of the lever 17 and to the wall -
.of the casing 1, ‘and tends to retain the free -
.end of the: lever in an elevated position. On':

position by means of brackets 12,12, secured.

- Sus-"

5

'80.

the lever 17 is:a bearlnor element 20 which'is.

adapted to be occupled by the lower end of

an upright rod 21 which is gulded at the’ top
‘in” the top wall of the casing, “and which is -
- operatively connected by means of an arm

90, -

22 to that dlaphragm ‘which; constltutes the ©

‘movable wall of the’ particular one of the
»chambels 5 and 7 which the said ‘rods may
‘occupy.  As clearly “illustrated in Figs. 1

and 3, that end of the arm 22 which’ attaches
to’ the partition is shdably attached to' a

-~ vertical staple 23 projecting from the lower: ino’ S

end ‘of the partltlon this arrangement pro-

'v1d1nor for a ve1t1ca1 movement of ‘the rod-

95 :‘ L

22 for a purpose to be' described hereinafter.
At the top of each ‘of the rods 21 is a

ﬁlater‘ll arm 24, these arms being respectlvely.

adapted to occupy a longitudinal slot 25 in

one of a pair of arms 26.pivotally mounted on . -
a fixed shaft 27 sultably supported at-28, 28,
~at the:top of the casing 1. .
late on the. shaft 97715 a rod 29 ‘which has -
‘loosely mounted thereon_a cross bar 30, the

~Alsofreeto oscﬂ—

05 -

110

opposite ends’ Qf which_ pI‘O]eCt through open-- .
ings in the Aarms 26 26, the rod 29 1n the e
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~presénﬁ instance ‘constituting. the pointer

arm of an indicating and recording instru-
ment of well known construction, and in-
cluding a dial plate 31 which is continuously
rotated on a shaft 82 through predetermined
units. or periods of time. Cl
Extending through the side of the casing
1 and into the bottom-of each of the cham-
bers 5, 6 and 7, are pipes 88, 34 and 35,
respectively, said pipes preferably being per-
forated in that portion projecting into the
chamber, as shown-in Fig. 1. ‘-
“In employing this device for determining
the relative amounts of CO, in flue gases of

“furnaces or boilers, for which purpose the

instrument is’ primarily intended, the pipe
34 is' connected with a line tapped from the
flue at a favorable point, the pipes 33 and
35 merely constituting a means for estab-
lishing communication between the outer air
.and the chambers 5 and 7 respectively, and
for obtaining a more or less even distribu-

~ tion of the air in the chambers as it enters.

£
(=3

"By means of the aspirator 4, a mild suction
is placed upon thé interior of the manifold.

9 of the casing, which creates a circulation
of air through the two outer chambers 5 and
%7 and of the flue gases through the inner

" “cliamber 6, the circulation in all the cham-

30

bers being substantially uniform by reason

"“of the common aspirator.

As clearly set forth in my afére-said_eo;

" pending application, the difference in the

35

" 40

densities between the air and the flue gases

" causes a difference of pressure in the cham-

bers with a resulting movement of the. par-
‘titions or diaphragms, the extent of miove-
ment of the latter from the normal position
‘assumed in the present instance by gravity
affording an indication of the amount of

"CO, in the flue gases. The diaphragms may

-~ be weighted to afford any resistance to lat-

" eral displacement that may be required for
_purposes of proper calibration. '

It has been found, however, that there
occurs a difference in the readings of the
instrument - at varying temperatures even

though the other conditions and the CO,

content is constant. = At 82° F. the difference
in weight per cubic foot of gases containing
129 CO, and of air is approximately 4/1000
of ‘a pound, while at 72° F. the difference

" is approximately 37/10000 of a pound, and

55
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at :112°° F. is 85/10000 of a pound. It
therefore, becomes -evident that the differ-
ence in the weight of the gas as compared
with the weight of the air becomes less as
the temperature increases, but that the dif-
ference is not directly proportional to the
temperature. _ B . :
_.To compensate for the decrease in the dif-
ference of the weights of the air and flue

~gases, I employ the aforedescribed ‘mecha-

nism; consisting of the zinc rods 12 sup-

“ported on ‘the iron post 13. As the air

passes into the chambers 5-and 7, its tem- -

perature will be quickly passed to the rod
16 and to the post 13, increase in the tem-
perature of the incoming air being imme-

diately followed by a relatively large ex- ;

pansion of the rod 16 as compared with the

_expansion of the post 13; the lengthening

of the rod causing an elevation of the outer
free end of the lever 17, the spring 19 assist-

ing this elevation, and a resulting elevation

of the rod 21. The rod 21-in elevating car-
ries with it the arm 22, which connects: it
to the diaphragm, such vertical movement of

‘the rod 22 being permitted by reason of the"
aforedescribed staple connection between the-

arm and the diaphragm. .
As the rod 21-is elevated, it also elevates
the arm 24 at the top, causing it to move up-

‘wardly in the slot 25, and decreasing the-

distance -of the said arin 24 from the shaft

97 upon which the arms 26, 26, are mounted.-

By reason of the approach of the arms to
the -shaft 27, rotational movement of the

shaft 21 is transmitted in Increased ratio to
‘the pointer 29, which will accordingly trav-

erse the face of the dial plate 31.to a greater
extent than previously under the same oscil-

ay
[

vl

v0

lation of the rod 21. It will be apparent,

therefore, that any variation in the tempera-
ture will be transmitted through these ele-
ments to -the arm 29 which with the chart
upon the dial plate 381 constitutes the in-
dicating and recording mechanism.

- By reason of the vertical alignment of the
‘shaft 27 and the zero point on the chart car-

]

100

ried by the dial plate 81, as shown in Fig. -

6, it will be apparent that at the zero read-
‘ing on the chart any rise or fall of the arm.

29 will have no effect upon the zero point
on the chart.. . :

"As’ before mentioned, the difference in

“weight of the gases and air due to tempera-
ture changes is mnot proportionate to the

temperature change, and to correct this ir-
regularity, the arms 26 are bent or curved,
as shown in Fig. 5. As indicating the op-
eration of the device, I have in Fig. 6 shown

in’ dotted lines the pointer arm 29 in the

position’ which it will' occupy when indi-
cating good furnace performance. _

"It may occur when this instrument is
placed in service that one side is exposed to
a higher temperature than the other, as by
reason of heat radiating from steam pipes,
the side wall of a boiler or the like. = For
proper operation of this instrument, the
gases and ‘air passing through should be
about the same temperature, or in the ab-
sence ofthiscondition, be provided with some

“compensating arrangement. To provide for-

this, I have, as previously described, pro-
vided the casing with three chambers and a
pair of swinging partitions, the air being
drawn in through the two outer chambers
and the flue gases through the inner cham-

1Ud

115

120

130
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ber.  The column of flue gases being heavier
than the columns of air, will dispose the

swinging partitions laterally towards the

outer sides of the casing.’

As illustrating the operati‘on.'ofth'e in--
“strument under uneven. temperatures, ‘we

. will describe what will take place when the
ipstrument is indicating a zero reading,

meaning that air or gases of uniform density
are passing through all three chambers. We
will assume, for example,

 the instrument is exposed to a source of heat,

the temperature on that side of the instru-
ment accordingly being elevated and there
developing a progressive drop. of ‘tempera-

" ture through the instrument to the opposite

side. The air in the outer chamber on that
side of the casing exposed to the heat will
become heated and less dense than the -air
in the middle chamber; which in turn will be

less dense than thie air in the outer chamber..
‘on the cool side of the instrument. The re-

sult of this variance in temperature will be

that the, diaphragm nearest the warm ‘side
5 of the casing will' be moved towards - that

" side due to the heavier air in the middle

chamber, - while. the swinging diaphragm

_ pearest the coolest side of the casing will be

3

=

moved towards the warmer side. There will

accordingly result a movement in ‘opposite
directions of the arms 24 on the:respectiize

“bars 21.

33

40 .

"Joosely mounted on the arm 29,

As previously described, the arm. 80 is
and has its
ends, which pass through apertures in-the
tops of the respective arms 26, 926, rounded,;
these apertures being large enough to. per-
mit a slight angular misalignment of the
arms 30 and 26. Now with the movement in
opposite directions of the arms 26, 26, the
cross piece 30 will be given: a rotational
movement in’ no way -affecting the arm 29

~ nor moving it off the zero point. If at this

o
o

60

_casing, it is desirable to encase

point flue gas is passed through the middle
chamber, it will dispose both swinging par-
titions towards the outer sides, which will
cause mmovement of the arms 26, 26, in the

same direction, which reacting on the ends -~ n - ! ‘
‘velative densities of gases, the combination

of the cross piece 30 would effect a move-
ment of the arm 29 across the face of the
¢hart, while still compensating for any tem-
perature difference of the gases or ' air. in
the ‘chambers. -~ = - RO :
~ As still further assisting in the compensa-
tion or elimination of changes or variations
due to differences in - temperature in the
the latter in
a casing of some heat-resisting ‘material,

" such as hair felt, magnesia, or other cover-

ing

the - aforedescribed ‘man-
lso possible to get double the pow-

ner,1t1s a

. er applied to the recording pen than would

be obtained from a double ch’fdfhbfer ‘and oneé

-that one side of

posite’ sides

"By using three chambers and two swing--
~ing partitions 1n

sWiIigihg pvartition; ‘:‘-Obtéinihg double the-

s

effective power in this manner permits acon- -
siderable reduction in the size of the casing .

and a more compact. instrument.
I claim: : : o

1. In an instrument for determining:the

70

relative  densities of gases, the combination
with an element movable under the effect of

differential gas pressures exerted. on oppo-
site sides thereof, of an indicator operative-.

75

ly ‘connected with' said: element; and com-~ . .

pensating ‘means operatively connected with

said ‘indicator whereby. the accuracy of the
indications.is relatively unaffected by varia-
t'ons in the relative pressures of said. gases

"9. In an instrument for detérmining. the

're.latiVe«clensities of gases, the combination
with an element movable under the ‘effect

of -differential gas pressures exerted on-op--

80

due to changes in the temperature of either
‘ofrsald gases. TSRS S

85

posite sides thereof, of an_indicator opera--:- )

tively connected with said element; and com-
pensating means including a thermosensi-
tive element arranged to be affected by the

9

temperature of the respective gases and op-.-

eratively connected with the indicator so as
to compensatingly affect the: indications n
accordance with the. variations in‘the pres--

of -differential gas pressures exerted .on Op--
‘thereot, of an indicator. ‘opera-

tively connected with said element, and com-
pensating means’ including’ at least. two .-

thermosensitive “members arranged ~tobe.

affected respectively by temperature changes

105 o

in the gases and adapted to modify the oper- . -

ative connection between the indicator and:
said element in accordance with temperature:
changes in the said gases whereby the.indi-"
cations are compensated for variations in
the relative pressures of said gases die to
said temperature changes. . ..o L

4. Tn an instrument for determining: the

with a casing comprising two gas ‘chambers
separated by a movable partition, of an-in-

110

dieator operatively connected with said par- -

to compensatingly affect the
indications in accordance with variations in
the relative pressures of said gases due to-
temperature changes.: . - -

5. In an instrument. for
relative densities of- gases,
with a casing comprising.two. gas chambers

détérmi.ning' the

Jdicator operatively connected  “with said’
caging, and compensating means including a

‘tition, and compensating means including 'a”
thermosensitive element mounted within the.
_casing and operatively. connected with said-
‘indicator go as

o

20 ..

125

thercombinat'i()n

ceparated by a movable partition, of an in-

ey

30

sures of said gases due to the changes in #5 0
temiperature. - T
+ 3. Tn" an -instrument-for determining the
“relative densities of gases, the combination -
with an.element movable under the effect ':1(‘0'"” 2



a

thermosensitive . element - mounted . within
the casing and adapted to modify the oper-
ative connection between the said partition
and the indicator in: accordance with tem-
perature changes in said gases whereby the
indieations are compensated: for variations
in ‘the relative pressures of said. gases due

to said temperature changes.

6. Jdn an instrument for determining the
R =

relative densities of gases, the combination

with a -casing comprising a movable parti-
tion, of means for subjecting said partition
to-the pressure effects of equal columns of
gases on opposite sides of the partition, an
indicator. operatively connected with said
partition, -and at least one thermosensitive

~element mounted in the casing and opera-

25

a0

tively connected with the indicator so as to

-compensatingly - affect the "indications- in-
accordance ~with variations in the  relative

pressures of said gases due.to: temperature

- changes.

1. In.an-instrument for determining the
relative densities of gases, the combination
with an elemient-movable under the effect of
differential gas pressures exerted on opposite
sides ‘thereof, of an indicator -operatively
connected with said element, and compensat-
ing means operatively connected with said
indicator whereby the accuracy of the indi-
cations is relatively unaffected by variations
in’ the: relative pressures of said gases: due

to temperature changes in one of said gases.

T8 Inan instrument for determining the

3 relative densities of gases, the combination

with an element movable under the effect of
differential gas pressures exerted on opposite

~sides thereof, of an indicator operatively

S
b1t

- 10 In an instr t
relative densities of gases, the combination

connected with said element, and compensat-
ing. means operatively connected. with said
indicator whereby:the accuracy of the indi-
cations is relatively unaffected by variations
in the relative pressures of said gases due to
temperature changes in both of said gases.
9. The combination of a casing having
independent chambers separated by a mov-
able partition, a movable element operative-
ly connected with said partition and adapted
to be.actuated thereby, and a thermosensitive

element arranged to be affected by the tem- -

perature-in at least one of the chambers and
controlling the extent of movement of said
element, SRR :
unent for determining the

~with -2 pair-of elements movable under the

effect of ‘the same differential gas pressures

~exerted on opposite sides thereof, of an in-

60

5

~dicator .operatively connected  with both of

said elements, and compensating means oper-
atively connected with said indicator where-
‘by ‘the. accuracy of- the indications is rela-

-tively unaflected by variations in the rela-

gases due to temper-

tive pressures.of said
ature changes. . . - v : :

1,646,474

11. In an instrument for determining the
relative densities of gases, the combination
with a pair of elements movable under the
effect of the same differential gas pressures
exerted ‘on the respective opposite sides

“thereof, of an indicator operatively con-

nected with both of said elements, and com-
pensating means operatively connected with
said indicator whereby the accuracy of the
indications is relatively unaffected by vari-
ations in the pressures.of said gases due to
differences of temperature of the respective
gases.” . . . L
12: An instrument for determining . the
relative densities of gases comprising indi-
cating means controlled by the relative pres
sures of equal columns of said gases, and
thermosensitive means arranged to be .af-
fected by the temperaturé of at least one
of said gases and associated with the indi-
cating means for ‘compensating for velative
variations in the densities of the gases. ab
different temperatures. _ S :
13. An_instrument. for - determining the
relative densities of gases comprising indi-
cating means controlled by the relative pres-
sures’ of equal columns of said: gases, and a
thermosensitive element; arranged to be af-
fected by temperature changes in the gases
and-associated with the indicating means for
compensating for the effect on said densities
of different temperatures in the respective

- gases.’

14, An instrument for determining the
relative . densities of gases comprising a
freely. movable member adapted to be sub-
jected on opposite sides to the pressures. of
equal columns of said gases, means. con-
trolled by the position of said member for
indicating the relative pressures, and means
operatively -associated with  the indieating
means and with the gases for compensating
for relative variations in the pressures. at
different temperatures. S o

15. An instrument for determining the
relative densities of gases comprising a
freely movable member adapted to be sub-
jected on opposite sides to- the pressures of
equal columns of said gases, means con-

trolled by the position of said member for -
¥

indicating the relative pressures, and means
operatively associated with the indicating
means and- with the gases for compensating
for inaccuracies due to different tempera-
tures.in the respective gases. _ o

16, An instrument for  determining the
relative densities of gases comprising a
freely movable member adapted to be ‘sub-
jected on. opposite sides to the pressures of
equal columns of said' gases, means con-
trolled by the position of said member for
indicating the relative pressures, and ther-
mosensitive means in each of said columns
operatively associated with the indicating
means and adapted to compensate for in-

70
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accuracies dueto-relative: yariations in the

pressures at different: temperatures. -

. 17:Aninstrument for determining- the.
relative: ‘densities - of - gases ‘comprising a’

freely movablé meniber adapted.to be sub-

- jected on opposite-sides to ‘the pressures of

“equal columnsiof said @ases, nieans controlled

by ‘the: position of said member for indi-

© cating® the relative pressures, and  thermo-

10

15

sensitive means‘in: each-of said columns op-

eratively- associated © with ' the = indicating
means.and adapted to compensate for inac-
curacies due to a difference of temperature
in the respective columns. .
-18. The combination with a plurality of
adjacent chambers, of a movable partition

~“separating each adjoining pair of chambers,

20

means for indicating the movement of said
partition ‘due to. a -difference of pressure
within  the chambers, .and thermosensitive

‘means -in the chambers controlling the ‘op-

-eration of the indicating means, substantially

- as deseribed. -

19. The combination of a casing having

5 independent chambers separated by a mova-

ble partition, a movable element operatively

connected -with said partition and adapted-

to. be -actuated thereby, and a.thermosensi-

“tive element in one of ‘the chambers con-

40

.
[2]]

trolling the extent of the movement of said
element, substantially as described.

ing independent chambers separated by a
movable partition, of an element opera-
tively connecting the pointer arm with the
partition, and a thermosensitive element in
one of the chambers operatively connected

-with the said connecting element and adapt-

ed by movement of the latter to control the

movement of the pointer arm when actuated -
- by the partition. '

21. An instrument comprising a casing,
movable partitions dividing said casing into
three chambers, means for introducing gases

‘to said chambers, an indicating instrument

~-operatively associated with said partitions,

and means whereby equal movements of the
partitions in the same direction have no ef-
fect upon the indicating instrument.

© 22. An instrument comprising a casing,

- movable partitions dividing said casing into

- three chambers, means for introducing gases -

" to said chambers, an indicating instrument

60

= ‘operatively associated with said partitions,
and a thermosensitive’ compensating ele--
ment operatively associated with each dia-

phragm. ’ o

23. The combination with a substantially
air-tight casing, of a plurality of movable
partitions dividing the interior of the cas-

" ing into equal chambers; an intake port in

each chamber, a common exhaust means for
the chambers, and indicating means opera-
tively connected with the partitions.

24. The combination with a substantially

‘perature changes. i »
27. In an instrument for determining the =~
-0 ¢

air-tight casing, of 4 plurality of movable
- partitions dividing the interior of the.cas- -
ing-into equal -chambers; an:intake ‘port in."

each chamber, a common exhaust nieans ‘for

the chambers, an indicator operativély ‘con~ 50 =
nected with the partitions, and thermosensi-
-tive compensating means for. each partition =

operatively aszociated with the indicator. . | .

25, In an instrument for determining:the

relative densities.of:gases, the:combination

with. an element movable under: the effect of =

differential gas pressures exerted on opposite

sides thereof, of an indicator operatively =

sating means operatively connected with said
indicator wherebv the accuracy of the indi-

-connected with said element, and compen-- .
80

cations is relatively unaffected by variations

in the relative pressures of said gases due to
temperature changes. R
26. In an instrument for determining the

relative densities of gases, the combination
with an element movable under the effect of -
differential gas pressures exerted on oppo- . - .

83

site sides thereof, of an indicator operatively .

‘connected- with said element, and compen-

[

sating’ means including a thermosensitive -
element positioned ‘so as to be affected by -

temperature changes in at least one of said

gases and operatively connected with the in- = - |

dicator so as to compensatingly affect the in-

relative pressures of said gases due to tem-

relative densities of gases, the combination

U5
- dications in'accordance with variations in the -
20, The combination with a casing hav--

with an element movable under the effect-of " .~

differential ‘gas pressures exerted on oppo-

site sides thereof, of an indicator operatively - :

‘connected with said element, and compen- o
sating ‘means including ‘a' thermosensitive.
element arranged to be affected by tempera-

ture changes in the gases and operatively

‘con‘necped with the indicator so as to com-
pensatingly affect the -indications in accord- :
ance with variations in the. relative pres-

sures of 'said"

gases due to temperature
changes, SRR Lo

105,

110

28, In an instrument for ‘détermining.the o

relative densities of gases, the combination.
d150

with an element movable under. the effect of
differential gas pressures exerted on opposite

sides thereof, of an indicator operatively =
connected with said element; and means for

modifying said operative connection in ac-

cordance with temperature changes in said
gases whereby the indications are compen-
sated for variations in the relative pressures
of -said
changes. v »

29. In an instrument for determining the
relative densities of gases, the combination

with a pair of movable elements arranged to.
be acted upon-on their adjacent faces by the.
same column of gas and on their outer faces:

by columns of another gas equal to the first-

gases due to said temperature.

120

125

130




named column, of an indicator operatively.
connected with both of said elements, and.

~ compensating .means: operatively connected

with said indicator whereby the accuracy of
the indications is relatively- unaffected by

_variations in the pressures of said gases due

_ to a-difference of temperature inthe columns. .
°30.. In an. instrument for determining the

710

relative densities of gases, the combination
with a pair of movable elements arranged to
be acted upon on their adjacent faces by the

1,646,474

same, column of gas and on their outer faces

by columns of another gas equal to the first-

named column, of an indicator operatively’

connected with both of said elements, and
compensating means including a.thermosen-

sitive element located in said outer columns

and operatively connected with the indicator
so as to compensatingly affect the indications

in accordance with variations in pressuredue 20

to different temperatures in the said columns.
o HOWARD M. BROWN. .



