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,grams of a modified form of the pistons, the

s PATENT OFFICE. -

BDNAIAH I‘ITTS OF WOR(}ESTER MASSAOHUSDTTS, ASSIG’\TOR TO UN ION
' WATDR METER OOMPANY OF SAME PLAOD . | .

| |MPRO|\_IEMENT- |N;I'WA‘TER'MET'ERS;-'I._ N

| | Speclﬁcatmn formmg part of Letters Patent No. 178, 829, dated Jnne 13 187 6 a,pplicatibﬁ filed .
M&y 13, 187’3 - -- - ..

To all whom it may concern: .
‘Be it known that I, BENAIAH FITTS Of
Worcester, in the countv of Worcester and

State of Massachusetts, have invented certain
"new and useful Improvements in Water-Me-
ters; and I do hereby declare that the follow-
ing 1s a full, clear, and exact description there-
-of, which will enable others skilled in the art
to which it pertains to make and use the same,

reference being had to the accompanying draw-

ings and to the letters of reference marked
| with the smaller segmental portions of each =

| other, and in such manner that there shall al-

thereon, which form a part of this speclﬁca
tion, in Whlch—

Flgme 1 represents a plan of my 1mpr0vede
meter, the cover and partition-plate being re-.
moved in order to show the relation of the ro-,
Fig, 2
represents a vertical longitudinal section of the
same as taken through the center of the appa-.
‘ratus, but showing the cover, partition-plate,
‘and thedriving portlon of the registeringappa-
ratus in position, the last, as well as the gears
and pistons, being- shown in elemtmn, with
the exception of the hub of one of the pistons,
‘which is shown in section to illustrate the

tary pistons and_ gears to each other.

method of mountmg the piston on its stud.

Figs. 3 and 4 are diagrams illustrative of the |
relative movements of the rotary pistons with:
respect to each other at different points of

their circuit, Fig. 3 being that shown.in Fig.
1, and Kig. 4 when at right angles to each
Figs. 5 and 6 represent siwilar dia-

relative positions ot which are the same as

~ -those shown in Figs. 3 and 4. TFig. 7 illus- |
- trates, on a somewhat larger scale, a , modified

form of gear for driving the prtOllS, and well

adapted to the form of pistons shown in Figs.
5 and 6, and shows the relative position of the

gears to the pistons. Flg 8 represents a simi-

lar plan to that shown in Fig. 1 of a modified

form of my improved meter; each hub carry-
ing three instead of two plstons, as in the for-
mer case. Iig. 9 represeuts a vertical longi-
tudinal section of the same; and Fig.10 a plan
similar to Fig. 8, but bhowmg one of the

changes in the relwtwe position of the pistons.

and gears as they perform their circuit.

- My improvement relates solely to rotqrjr

fluid-meters as contradistinguished from re-
ciprocating meters.

portion or casing B the other.

My invention conmsts first, 1n constructmg
those portions of a set of radial pistons, which,
when combined with another set, respectwely

‘come in contact with the relatively- -correspond-

ing portions of the other set in segments of
concentric circles. '

Secondly, it consists 1n so arrangmg a,nd
combining two sets of radial pistons thus con-

structed, that when in position the peripheéry
| of the pistons of each set shall, respectively,

extend to, bear against, and form a close joint

ways be contact during every stage of their
revolution bétween a radial piston of the one

‘set and the corresponding smaller segmental

portion of the othe1 set and this a,lternately

and succebswely

‘Thirdly, it conmsts 111r combmmﬂ' w1th the |
two sets of pistons thus armnged and. con-

structed, gears of like and suitable construc-
‘tion, such as those to be heremafter described, -

by Wthh not - 0n13 to confine them. to then'

‘proper relative positions with regard to each
-other, but to prevent 1nterfurence between the
pistons of each set as they are made to revolve

by the pressure-of the Water or othel ﬂuld be
ing measured. 3 e
Fourthly, 1t conmsts in mountmg or support-

‘ing each set of radial pistons on steps or studs
‘by means of a hub on which they are formed

or otherwise secured; the upper or outer end
of which forms- the shatt on which the gears
are made fast. -

- Fifthly, it consists in combining mth two

sets of measuring-pistons thus constructed
‘and arranged suitable mechanism, such-as will -

be hereafter described, for drwmw the regls-

tering apparatus.

“To enable others skilled in the art to make
construct, and use my invention, I w1ll now
proceed to describe its parts in detful

The shell of the apparatus I propose to
make 1n two prmclpal parts, of which the
cover or cap-piece A forms one and the lower
Between the
two 1s ar mnged a metallic dla,phragm or par-
tition-plate C, which fits in a depression, a,
(see Fig.1) formed on the upper internal edge
of the casing B. Partition O 1s secured by

| screws b to casmg, as shown in Fig. 2, Cover
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| :'__A is aecured to casing B by SCTew- bolts C a,nd | it bemg made sm'ﬂler at thelr upper end, mld

. nits ¢/, which are n:m(le to pass: thmngh ¢or-

:_;.”1ebpondmrr lugs d d, formed on each.

- - A carries 01‘-supports the reglstermg appa-

into which is snugly fitted a Ppin, 2/, hmvmg a
“Cover | head, n, of a size equal to, or: 11e‘1r1y sojofithe - . = oo
The. tlllLkIlBSb Ot thej;fg;-,-r;-;?{i.z:i;;f;.:-.'a--. N

(llanleter of the studs..

IR
S
1 1 '; H L

~ ratus of the meter, of which the transwmitting- I head of pin n/, which forms the’ actual Sul)

 gear e, drivi ing- pmlou Sy and dctudating-crank. .

g are only repr esented inthe drawing, as. the
_,-"bahmce is'made and applied in the usual man--
- ner, and therefore unnecessary here to be de-
~ seribed  or shown.
. casing B, at a regulated distance apart, (see |
- Fig. 2,) are cut two openings, ¢ 4, for the reu,p |

In thie bottom: plate b of |

tion of the ends of two studs, D D% The

| lower end of each of these btuds 18 m'ule of |

 smaller diameter than their upper end, and

- are made to project through the bottom phuev
- suﬂiuently far to receive_a ‘screw-nuf, B,

they being p10v1ded with a (:01*reqpomlmg.

serew-thread, by which to-secure them firmly |
“to the bottom plate, and . with a water: tight
Or, instead of - makmg-and securing |

- joint.
~ them in that manner, they’ may- be c¢ast-inone
~ piece with bottoimn plate hyassliownin Fig. 9;
- but the former is. preferred,.as itis:easier tn-'
‘turn them, that they may ﬂ)rm a smooth. and

suitable axial stud for the hub of: the piston.

| Upou ea(,h of tllese studs D D’ and whmh'

' dlstance of t,he uuder sule of pmbltlon (; is.
‘mounted. a piston:frame, I or.I’; by 1ne.a,ns of
a hub, G or -G/, éach (,mrgmg "two -or more.
radial pmtﬂn blades, H or H’. In Figs.1 and:
2, stud D supports a piston {rame, consisting
- of a hub, G, cast in one piece, I, -with two.
- radial plstons, H H, while stad’ D’ carries a
~ . corresponding. plston frame: in every respect,
~consisting.of. hub -G’ and - pistons ' H’ H'. If

~ desired, the hubs and. pistons may :be made;.

'---_sepamtely and dftexward secured to each

- other, but the otlieris: preferred. . In thls case

- the. pistons H H and H’ H’ are arranged on:
the diametrieally opposite sides of their. re-
~spective hubs. |

. tance above partition-plate C, so as to receive
a.gear, M, for bub G.and gear M’ for hub.G’:
- These. gears are keyed, as in I‘lg 9, or.other-
- wise made. fast to the: hubs a8, for. 1nstance; |
~ by means of a screw, [, ]_J‘lSSlllg thwugh a ¢ol-
~ Tar, m, formed on them as a hub for-the pur-
~ pose, and into an 1udentat10u made in the side
o of theu hubs G-and G/, as shown in Figs. 1
+ and 2, Referring to I‘lg 9, where the hubs,'
-.studs, geal 8, and partition are all shown in sec-

~tion, it will be seen that the upper end of the |-
'-?and hubs a constant tight joint between bhe
‘pistons and hubs is. msuled, as. theleby an.
easy rolling instead of a sliding joint is ob--
‘tained ; while the piston-blade that drives has
the admnt&ge at all times of its small hub-

_' lmbs G or G’ are turned down. as they enter
.partition- plate C, so as to form a shoulder to
~abut against the under side of the latter,
~and yet  further turned down as they leave it
- 80 as to form another shoulder for the under
 side of the gears M M’ to abut and bear
“against when kt..yeél or othermbe made fast
~thereto. -~ . W
~ Moreover, flOlll the same ﬁﬂ*me, 1t will ‘LISO
~be seen that the eylindrical opening through
~ the hubs, for the reception of their axial studs

._D or D’ are not Of 11111f0rm W1dth thmughout

1

| The upper:end of cach: hub is’
“made to extend through and for some -dis- |

center of motion. .

B. The veruml depth OT. actmg f.:u,es ot the |
prtOI]S extend from the inper faces of: pa,rtl-';;;:3:_5-5_?--',;'.;,::-,-;--ffl_h:___
tion C'and bottom plate  of casing B." LT e

| portof: the. wli ole plston-fra‘.me—-z. ¢.; hub. mul;;;-:,;;;;.!g;;-; B
pistons,-as well as- ‘gears—is -such. as to Juast oo
support and carry the lower ed; ges of the’ PIS: e
tons H or H’ aml thelr hubs Gr or G’ clmr 0{'

Figs. 3, 4, 5, 6, and 7 illustrate ::.ml:a,ble ex

,terlml blmpes of the pistons, where two are’ =< =

used as a full set for each of the twc} pls.ton-;_fi;;fff;a}f:i;.f'
frames; an d I‘lgs 1-and 7 the rela,tlve arran ﬂ'e B

‘ment of the gears, with' respeet to the plstons

I‘lgs. 8 and 9 represent.-suitable. shapes for
pistons,: whew each piston-head. carries three

pistons; and Fig. 8 suitably.-shaped gears,:‘"‘;f--:f,'

| properly fwmnged with respect. to the, l)lbt(}llS- s
‘to operate in. connection therewith. S
‘The leading features.of ‘these: pls‘mns con-: _
sists: in making the curved portion of the outer.
end -or:face of the pistons—say, from o to.0—.. ..
and the outer face of those 1301t10ns—-—-—-%_3,5 o
| from:p to p of the hubs—contained between the - .-

radial arms, which constitute the pistons,seg-~ -
ments of concentric circles: stlm,.k fromn ‘their:

Theoretically the dlstcmce apm 't fmm centerf;;;,; |

conforming in their arrangement and position . N
to the curved portions o o of the 1)1st0ns and ..
p p of ‘the hubs, the curved form of the -~

‘petiphery of the pistons and- hub being pre-.

_LISE!])T that of the pitch-line of the gears—that .
is to say,.gears r » with the curves.o o of the

| pistons, and gears s s with the hub-curve p p. - -

By this construction of the gears, pistous,; o

gear s working into the larger gear r of the.

other, and conbequently the advantage of
-levemge
the pistons clear each other, the one for this

purpose being made *thernately to move faster

This motion also serves to mdke._-

and slower than the other, the piston whose
sma,ll gear §1s engaged wmh the. 1&1 ge gear ot- o

By this means, when the ..
| outer:curved face o of the pistons: 1s brought .- - =

in contact with the curved.facep of the hubs, - =
“the joint is not affected: by 1mperiechmns or
“wear of the outside gears. v e

-to center of the :studs D..D’ should:be' the v o
length of any of the. plston blades H or H/,
fmm its -center to its: perlphely—plus ‘thea'ff‘i_;*5"-??57?:';,é-i,;':-.'.jg::f-} .
‘length of the radins of the: hub, as taken at o0
‘any point between the. curved pOI‘thIlb PP
and its center of motlon but pmcmcally 113:.;] o
'should be the veriest: trlﬂe more.. . . S
~In Figs. 1 and .2, the -gears:are: shown :IS;_-?{-’-E:1:[,-;2-.-7 .__
_conslbtmg of . -the - segmental Varmby, each @
gear M or M’ consisting of fonr ‘segmental..
gears: concentmcally arranged ‘in: pairs: and..



the other. being
 Dbeing faster than the latter, thus moving its
~ own piston away from the advance of the pis-
ton it is then driving. TLet us take, for In-

-»
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stance, the position of the pistons, as shown

~in Fig. 1, they moving in the direction of the.

arrows. The outer piston I, by its small gear
s, is now driving the inner piston I’ through |
~its large. gear r; and, consequently, to do so

must move relatively faster than the latter

piston, thus moving its own opposite piston I

away from the advance of piston 1’ faster
than the latter can advance, because of the
greater arc its gear # has to traverse, than the
smaller arc of gear s with which it is in gear.

Ordinarily, either of the ports J and K may

e the eduction or induction ports of the me-

ter ;" but in this instance, the pistons moving
in the direction of the arrow, port J forms

the induction and XK the eduction porfts.

To the upper side of gear-plate M’ that car-
ries the segmental gears r and s,-and lmme-
diately adjoining its hub or collar m/, is seé-
cured a crank-pin, £, which, engaging with

erank-arm ¢ of the driving-pinion f, imparts
“motion-to gear é.

_ On the inner end of the
spindle w is mounted the pinion that drives
the train of gears, the spindles of which car-
ry the index-fingers of an ordinary register-

“ing apparatus, and which 1t 1s deemed un-

necessary to be further referred to or de-
scribed, as such may-be of any improved,
known, and suitable variety. - o |

In Fig. 7 is shown a somewbhat d_iﬁ'e-'ré.nt |
 style of variable gears, in -which but two are

used, they also being intended to be employed
in connection with hubs G and G/, which car-

ry two radial arms or pistons, I 1/, constructed

substantially like those in Figs. 1 and 2. In

this case, with the same distance from center
to center of the studs D D/, the hubs G &' |

are relatively larger, and pistons smaller,

than the hubs and pistons in the former case,

and are connected and operated 1 connection
with gears of correspondingly greater and less
minor and major axes or diameters, resulting

in oval-shaped gears of uniform size and num- |
ber of teeth; the latter being suitably shaped
to adapt them to their change of form. With

those gears the longer diaiweter corresponds
with the length of the pistons, and their shorter

or conjugate axis with that of the hubs, and

are so combined that the teeth at the end
of the longer axis mesh with those of the

shorter, thereby producing substantially the

saine effect as that produced by the segmental
gears, in the apparatus shown in Figs. 1 and

2. The difference is, the latter can be made

to operate with a lower head or smaller stream
of water than can be doue by the former.

~ In TFigs. 8 and 10 a meter having my 1m-
provement applied thercto 1s shown in con-

nection with two hubs, G G/, each of which

carry three radial blades or pistons, I I.
Such a construction requires a corresponding

i
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made to move for the time [ change in the variable gears, in order that

the pistons may properly clear and operate
each other. A suitable form for this purpose
is shown, consisting of triangular gears M -

M/ provided with teeth of snitable piteh.

_These gea,rs“ are E],I'I‘.'{:I,.I]ged_with respect o e&ch -

other and to their respective pistons on pre-

cisely the same principles as those already
described and shown in TFigs. 1 and 7, and
operate on the same plan, the teeth at-the

‘apices of ‘the angles being respectively in a

line, or nearly so, with the radial arms, and
with respect to each other, so that the apex
or longest radial tooth of the one—say, No.

1 of gear M—shall take into the shortest cor-
responding radial depression, No. 1, of the
other, M/, and so on, producing substantially

the same effect as in the others.
“Again, by placing the studs D 1’ somewhat
further apart, and then making the carved
parts p p of the hub of each correspondingly
larger, then circular gears may be used, but
it would not shed nearly as much water, al-
though it would make a good motor. o
In all cases the working portions of the in-
ner face of the casing B are made to conform
to the sweep of the pistons, with the exception
of that portion adjoining the mouths of the

induction and ednction openings J and K,

which do not absolutely conform. _
" Having described my invention, what I

_claim as new, and desire to secure by Letters

1. The combination of two eccentric gears, |

‘M and M, with two rotary pistons, 1 I/, each
consisting of two or more radial piston-blades

having a curved outer end, 0, and ot a hub, -

G, provided with two or more curved portions,

» ». Substantially as and for the purposes set -

forth. - S T
9. The.combination of two pistons, 117, con-
structed and -arranged substantially -as de-
scribed, with two gear-plates, 1T/, each carry-
ing four concentric segmental gears, r 7 and
s 8, in the manner and for tlie purposes set
fortk. SR o I
‘3. The combination of a rotary piston pro-
vided with two or more radial piston-blades
and a hollow hub, with a stud formed on or
otherwise rigidly secured to the bottom plate

1, of the casing, in the manner substantially

as and for the purposes set forth. _
4. In combination, witli the two rotary pis-
tons and gears of a meter, the pin 7, spindle
v, and its crank g, as a means of imparting
motion to the mechanism of a registering ap-
paratus, substantially as deseribed. |
" In testimony that I claim the foregoing as
my own I affix my signature in presence of
two witnesses. ' |

 BENAIAH FITTS.

Witnesses:
- . ApieL BE. WILSON,
S. AUGUSTUS WELCH,
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