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?o all plomitmayeoneerm; 
Beit k?9yn tha?I THOMAs C. HoPPER of 

the city of Philadelphia inthe State of Penn 
Sylvania have invented an Improvement in 
Dry.Gas-Meters of which the following is a 
Specifieation: - 

The object of my invention is to inorease 
the working capacity of any of the class of 
dry gaS-meterSto nearly double that hereto 
foreaforded and this increase(ofworking ca 
1"agity) at Comparativelytrifing cost in mate 
rial; and these advantages I produce bythe 
arrangement and combination of a plurality 
of moying disks(instead of one as hereto 
fore) foreach bellows as will be hereinafter 
Set forth and deSCribed. - 
As myinvention relates more especiallyto 

the drygaS-meter patentedin England inthe 
year 1844 by Crolland Richards and known 
to the trade in this Country as the “Glover 
meter" myimprovement willbe more readily 
underStood and appreciated by a brief refer 
ence in the first place to certain peculiarities 
in the COnStruction and operation of the bel 
loWS in Said meter It Consists of a sheet 
metal Case the lower portion of which is di 
videdintotwolike Compartments by avertical 
partition and secured in each of these two 
like compartments is a bellows consisting of 
one moving disk or diaphragm of tin-plate, 
1yrovided with a ring which projects inward 
fromits perimeter and to which ring one side 
edge ofaflexible leather bandissecured and 
the opposite side edge of Said_leather band, 
Secured in like manner to another like Sheet 
metalring whichis permanentlysolderedfast 
to the partition which as before stated di 
vides the bellows portion of the meter into 
two Compartments These two Compartments 
have not any communication witheachother, 
and each haSits own flag-Staff Connecting its 
moving disk with its Special Valve arranged 
in a separate apartment above the two Com 
partments forthe bellows eachvalve commu 
nicating bytwo ports and channels withits 
respective bellows-Compartment The mov 
ing disk ofeach bellows is Supported uponits 
respective flag-stafso astomoveinward and 
outward alternately from the pressure of the 
gas andthus give motiontotheflag-staffand 

its connecting-valve The twovalves are op 
erated by the movements of the respective 
disks of thetwo bellows connected therewith throughthemediumsoftheflag-staffsandtheir 
horizontal arms connected together and to 
the moving part ofeach valve sothat asthe 
gas paSSes through one port of the valve into 
its respective bellows the gas outside of the 
bellowspasses out throughanotherport ofthe 
Same valve and viceversa. Thedrygas-meterjustdesoribedwillbefound 
fullydescribed andshownin “Samuel Clegg's 
practigaltreatise on the manufacture and dis 
tribution of Coal-gas"fourth edition London, 
England, 1866 page333; and alsoin Hugh's 
work.on the same Subject third edition re Visedby Richards,C.E.,London,1866.page231. 

It will beseen that asthe disk can move 
onlythrough a prescribed space limitedinits 
inWard motion bythe projecting ring on the 
partition thereis nessarily left auseless Space 
equalin depth to thewidth of saidring and, 
Consequently the working Capacity ofthe bel 
lows is confined to the shallowspace left be 
tween Said ring and the flag-staff 

Iwill now proceed to desoribe myinvention 
with referencetothe accompanying drawings, 
in Which? 
Figurelis avertical Central Section atright 

anglesto the partition which divides the Case 
into thetwo Compartments forthe respective 
bellows Fig.2is a horizontalsection of Fig. 
1 below the.dotted line o no of the latterfig 
ure Fig.3is a front elevation of the outer 
disk and leather band attached together of 
one ofthe bellows of themeter in connection 
withitsflag-staff - 

? A is that portion of the Case whichis di 
vided into two equal inCommunicating Com 
partments for the two bellows by the parti 
tion a/ B Band B B' aretwo moving disks 
ofthetworespective bellows C Cand C' C' 
are the respective leather bands which Con 
necttogetherthetworespective disks ofeach 
bellows and an intermediate ring Dor D/ 
Eis a pair of equal-armed levers which vi 
brate on a cross-bar, 6/ as their gommon ful 
crum the Said?bar?passing diametrigaly 
across the ring Dor D' and.through it höri 
zontally into the opposite sides of the Case, 



whereitis permanently fixed a”6” arefour 
connecting rods or bars which are artiCU 
lated respectively tothe fourends ofthe pair 
oflevers E and to thedisks(Band B)ofeach 
bellows?the one endl of each lever being Con 
1tected to one disk and the other.end to the 
opposite disk of its respective bellows 80 aS 
to maintain a vertical parallelism of the two 
1noving disks as the gas passes through the 
1meter?the outer disk of each belloWS being 
supported as heretofore uponitsflag-staf F? 
and theinner one being Supported byaSWing 
ing bar f attached by ajoint to the parti 
tion a or to the top of the Case So that it 
may Swing freely and Support the diSkS. 
As therearetwo moving disks (B B or B' 

B')in each of the two compartments of tle 
meter the depth ofeach ofsaid gompartments 
is necessarilymadeaboutone-fifthgreaterthan 
the depth of the Glover meter of the Same 
size and this slight increase in the depth is 
all the increase required in the Comparative 
size of the case because by dispensing With 
the ring which is attached to the partition 
a in the Glover Ineter I utilize the Space 
which the width of said ring rendered 
useless and thus with the additional Space 
obtained by adding about one-fifth to the 
depth of the Compartment for each bellows, 
as before Stated I obtain ample Space for 
the backward and forward movement of both 
of the moving disks I3 B or B B' of my 
improved meter; or in other words I obtain 
double the working Capacity obtainable by 
the Glover meter of nearly the Same size of 
CaSG, 

The port Gis oue of two channels through 
which the gas enters and passes out alter 
nately to and from the interiors respectively, 
of each of the two bellows extends fromits 
valve down through the top of the Case and 
through the middle ring D of the respect 
ive bellows and thus operates between the 
two moving disks of the Same whilethe gas 
outside ofthetwomovingdisks oftherespect 
ive bellows Dasses out through another Chan 
nel and port ofthe valve andviceversa dur 
ing the operation ofthe Ineter. 

It Will therefore be evident that by Saidin 
vention,the Glovermeterisincreasedinwork 
ing capacity to nearly double its former abil 
ity at Comparatively a Very Smallincrease in 
Size and in the cost of Construction and ma 
terialused beCatiseat each pulsation orvibra 
tion of each or either of Iny double-disk bel 
lowsa definitequantity ofgaswill paSSthrough 
the meter exactlyin proportion to the areas 
of the two moving disks B Bor B B/ the 
leather bands C Cor C C/ in part and the 
distancetraveled orlength ofthe stroke. 
Thetwo disks ofeitherbellows being closed 

together as Shown by B B'in Figs 1 and 2, 
the action of the gas upon them will be 
as follows viz: The gas passing inward 
throughthe port G acts on the innersides of 
the two disks B" B' and CauSes Cach to move 

outward fromits former position about threc 
fourths of aninch and this motionisC0mmu 
nicated through the flag-staff arms &C to 
the valve thus opening the opposite port of 
thevalve and through a respective channel 
admitting gas to the outer sides of the tw9 
disks B B and causing them to movetoward 
each other or back to their former positions, 
which was precisely like that represented by 
B' B/; or in other?words the gas passing 
through one port of a valve is Caused to act 
ontwo disks so asto causethem to move.8t 
one andthe sametime and thus give double 
the extent of the motion that is efected by 
the bellows in the Glovermeter and Conse? 
quently pass double theamount ofgas ateach 
Dulsation or vibration ofthe bellows Bythe 
addition of an extra valve or channeltQeach 
any desirable number of Sugh double-diskbel 
lows may be used in one Compartment thus 
Securing the largest amount of work from a 
given Space and also economy in material 
used Probably the most economical form of 
meter case for Suchinorease ofworkwould be 
the hexagonal; but by preference I intend 
using the rectangular form of the Glover 
Ineter. - 

?S a modification of my double-disk bel 
lows when.applied to very large meters in 
which greater 8trength is of Course required, 
I contemplate a division of each bellows into 
two equal apartments by a partition which 
will divide thewhole space Surrounded bythe 
imiddle ring Dand the space within the chan 
nel-port G So that thegaSwill bedividedint0 
two equal portionsinentering the bellows and 
again united before enteringthe outlet-port of 
the valve (See dotted line a yin Fig 1)?A 
hole may be made through the Said partition 
a y to allow an open Communication between 
the two apartments thus produced by the 
Said dividing partition if desirable By 
thus dividing each bellows into two compart 
mentSthe levers E E must be removed from 
the inside of the bellows and the required 
parallelism of the disks maintained by any of 
the Well-known devices used forthe Same pur 
1)ose applied on the outside of the Same; as, 
for instance a supplementary flag-staff Con 
nected to the inner disk and Coupled to the 
primary flag-Staff by Tespective armS Con 
nected by articulation with a Coupling-bar. 
IClaimas my invention? 
1 In a drygas-meter the combination of 

two?moving disks B B or B B/ in each of 
the bellows eitherwith orwithout the divid 
ing partitiona y substantially as and forthe 
purpose Set forth and desoribed. 
2 In a dry gas-meter the fixed orstation 

ary ring D between the two moving disks B 
B or B' B' in Combination withthe openchan 
nelorport G ofthe respective bellowsthrough 
which the gas Dasses alternatelyinto and out 
of the latter Substantially as and forthe pur 
pose hereinbefore set forth and desoribed. 

3. In a dry gas-meter the combination ofa 
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belows having two moving disks B Bor B" | plurality of bellowslavingtwomoving disks, 
B' in each compartment divided by a parti-| B Bor B B operating?in respective apart 
tion a asset forth with asingle channelor | ments substantially.as deseribed. 
port forthe outSide of the bellows and a sin- THOMAS C. IIOPPER, 
gle channelorport fortheinside ofthe Same, WitneSSeS: 
Substantially as hereinbefore Set forth. BENJ MoRIsoN, 
4 In a dry gas-meter the combination ofa WM?H. MORISON. 

  


