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To all whom 1t may concern:
Be it known that I, Winrtay H. LaRgra-

BEE, o citizen of the United States, residing
at Worcester, in the county of Worcester and

State of Massachusetts, have mvented a new
and useful Improved Water-Meter Interme-
diate Gearing, of which the following 1s a
specification, reference being made theremn to
the accompanying drawings.

This invention relates to the 1mprove-
ment of that portion of a water-meter
mechanism situated between the measuring
piston, wheel or motor, and the registering
appliances; and commonly termed the mnter-
mediate reducing-gearng,

In no class of machinery is 1t more essen-

tial that the working parts move with the
utmost freedom, than in a water-meter
mechanism ; since the sensitiveness of the
meter action is an important qualification 1n
the practical efficiency and accuracy of re-
sults attained in registering the amount of
flow, and avoiding excessive proportional
variations under large or small volume of
flow. The intermediate train of reducing
cearing has always, heretofore, been a great
source of friction and resistance, and means
for eliminating or reducing this friction has
been much sought for. Also another objec-
tion has been owing to fine particles of gritty
substances, which are present 1n all waters,
to a more or less extent, settling n and
around the bearings and causing them to
wear away quickly; and because of the difli-
culty of replacing the worn parts, practi-
cally necessitating an entire new interme-
diate gear train before other parts of the
water-meter become materially deteriorated.

The prime object of my present invention
is to provide, in a water-meter mechanism,
an intermediate train of gearing m which
the friction and wear will be practically neg-
Jigible, or but a small quantity ; said gearing
having certain features of construction of a
peculiar character, adapted for elimination
of friction and wear, as hereinafter more
fully explained.

Another object is to prevent or obviate the
accumulation in the bearings, of particles
of fine sand or other hard or gritty sub-
stances which are present In water; and
which cause wear of the bearings. '

A further object is to provide a step-
bearing means for gear spindles, in water-

meter intermediate gearing, the parts of
which can be easily and quickly removed
when it 1s required by reason of wear or
other cause, and new parts readily substi-
tuted, or the old parts conveniently repaired
at comparatively little expense.

Minor objects and features of my nven-
tion are set forth and explained i1n the fol-
lowing description.

T attain these objects by the means lus-
trated in the accompanying drawings,
wherein—

Figure 1 represents an elevation view of a
train of water-meter intermediate gearing
embodying my invention; one of the vertical
spindles with its gears and bearings being
shown In vertical section, at line X on Kig.
2, the relative location of the meter-wheel,
top of the meter-casing, and register mecha-
nism, being indicated by broken lines. Iig.
2 is a horizontal section at about the position
of line Y on Kig. 1; also showing the gen-
eral. relation of certain parts on plan, by
dotted, and by broken lines. Fig. 3 1s a sep-

arate plan view of the bridge-plate or the

step-bearing plate. Tfig. 4 18 a central verti-
cal section of the bridge-plate and spacing
piece separately.
mentary sectional view of the top-gear-axis
stud as adapted for supporting the top end
of the primary pinion. Iig. 6 1s a frag-
mentary vertical section through the adjust-
able top-bearing bushing for the vertical
oear-spindles: and Fig. 7 illustrates a form
of entire non-metallic step or bridge-plate

applicable to small sized water-meters.

Referring to the drawings the letter A
indicates the upper part or dome of a water-
meter casing: B indicates the operating pis-
ton, meter-wheel or propelling element; and
C a registering mechanism, which parts may
be of well known or suitable construction;
but are partially delineated in the drawings
to show the general arrangement and rela-
tion of the meter-wheel or device which 1s
operated by the flow of water in contact
therewith, the registering mechanism, and
the train of intermediate speed reducing
oearing which transmits the motion irom
the meter-wheel to the registering devices.

The intermediate reducing train consists
of a series of pinions and spur gears. As
illustrated, it comprises a primary pinion 2

that receives motion from the shait 1 of the

Fig. 5 represents a frag-
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meter-wheel, or 1s rotatively actuated by ; across beneath the respective bearing bosses

movement of the propelling element as the

~water passes through the meter; a gear 3

and pinion 4 mounted on a vertical axis
spindle 5 and driven by said pimion 2; a
second gear 6, and pinion 7, mounted upon
a second vertical axis spindle 9; and a cen-
tral top gear 10 driven by the pinion 7 on
the second spindle 9. This intermediate

19 gear train is arranged upon a suitable sup-
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porting frame, within the meter casing,

and comprising a bottom plate 12 and a ton
plate or yoke 13 carried upon and at suitable
cistance above said bottom plate.

The primary pinion 2 1s axially central
with the frame while the vertical spindles
> and 9 are located a"i: such distance away
from the center, and from each other, as
will give the pr oper meshing ot the several
cgears and pinions 1n the train. Upon the

upper side of the yoke 13, there 1s a cen-

tral gear-seat boss 14. its top surface be-
Ing m machined flat and smooth, and having
a central tapped hole, into which is screwed
a vertical stud 15 upon which the top gear
10 1s mounted to revolve. Said top gear 1s
provided with pins or studs 11 which en-
oage the cross-head or crank 16 that op-
emtes the registering mechanism C, which
is of usual character. The several oears 3, 6
and 10 are preferably made of a hard- rubber
compound, or other non-metallic material,
while the several pinions 2, 4 and 7 are made
of bronze alloy, phosphor bronze, or other
hard material that will resist the action of

chemicals found in water at various locali-

ties.

The bottom plate 12 is provided with
chambered bosses 17 and 1S cast i1nfegral
therewith, 1n which are arranged hard-rub-
ber bushmos as at 20, hfwmﬂ “vertical holes

. therethmucrh of proper size to serve as jour-

nal befu"mns for the upright spindles, 5 and
9. Tikewise the top-plate or'yoke 13 is pro-
vided upon its upper side with a corre-
sponding number of bosses 21 and 22 hav-
ng therein hard-rubber bushings to serve
as murna] bearings for the upper ends of
said spindles. Said bosses are in vertical
alinement with the holes in the bosses of the
bottom- plate. The spindles 5 and 9 are
mounted to turn freely within their journal
bearings.

The upper bushing 23 1s best made as

shown in Fig. 6, with its top-end closed as at |
- assembled only in their proper way. The

e and its cylindrical body adjustable up and
cown within the boss 21, a set-screw s, or
equivalent means being provided for retain-
ing the bushing in its adjusted portion.
This censtruction facilitates the proper as-
sembling of the spindles in their mountings.
and the regulation thereof to the desired
amount of endwise play. The capped bush-
ing also protects the to bearmn' trom grif,

Below the hottom- phte 12 and e\tendmo

|
!

u and 18, I provide a bmdoe plate or under

earing :membel 25 “Ldapted to serve as a
step- bearmo for sustaining the lower ends
of the two vertical spindles 5 and 9. Said
bridge-plate, {ogether with an intervening
spacing plece 98 1s securely fastened to the
bottom plate 12, in a manner to leave a clear
open space 24 between the top-face of the
bridge-plate and the bottom ends of the
bocsses 17 and 183 the brldﬂe plate and the
spacing-piece each having an approximately
central hole, thmunh which is arranged a
screw 27 thth is threaded into a tapy ped 1’1016
in the phte 2, midway between the besses
thereby rigidly qthchmo said bridge- p]ﬂ{ﬂ
ancd spacing-piece 1n posﬁmn for snppozt-
ing the Spmdles with a pledeteumne
amount of space between the bridge or un-
der bearing-member and the spindle-bear-
1ng bhosses.

The lower ends of the spindies, 5 and 9,
are best formed as shown in Fig. 1 with a
conoidal, rounded or spherical end termina-
tion; and are made of such length as to ex-
tend a predetermined distance below the
bottom holes of their respective bearing-
bosses to step upon the ()Ildﬂ‘e plate. This
bridge-plate 1s preferably made of bronze
about one-eighth to one-fourth inch, more
or less in thlckness cf any convenient Wldth
and of a length somewhat exceeding the dis-
tance between the spindle- bewrmcrs At po-
sitions coincident with the spindle-bearings,
tapered holes or smitably shaped recesses are
tormed 1n the bridge-plate and within said
holes or recesses, are fixed plugs, or fillings,
96 of hard rubber or some other nonmetal-
lie substance such as agate, sapphire, or
stmilar material; the upper side thereof he-
g dressed off to a smooth surface. These
plugs or inserts 26, serve as the contact
members upon which the ends of spindles
5 and 9, are supported and turn, the point
of contact bemng very small owing to the
rounded cr conoidal form of one or both of
the adjacent contacting surfaces. The ta-
per of the holes prevents the plugs 26 from
falling through the plate. To insure of the
bmdee plate always bemo in the same 1}05‘1—
tion lflterally, and to facilitate putting it
back the same way, after taking it apart, I

bottom-plate and extending through a hole
in the bridge-plate, so that the pqrtf-‘t can be

bridge-plate 25 being formed separate from
and attachable to the intermediate gear sup-
porting frame or bottom plate 12, renders
the manufacture thereof eonvement and per-
mits of the proper fitting of the step-bear-
ing members 28, before said brid Ue-plate 18
assembled upon the bottom plate. The
bridge-plate can be readily removed and

116}?13(3‘3(31 or renewed at any time, 1f neces- 17

provide a small dowel pin 29, fixed in the
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sary, without requiring the renewal of the
entire bottom-plate. The flat top surfuce o1
the bridge-plate and space hetween said suz-

face and the ends of the bearng-bosses per-
mit the washing out of any grit that might
otherwise accumulate about the lower ends
of the spindles. In some mnstances, espe-
cially in the case of small sized wa ter-

meters, the bridge-plate may be made all of
an example of such a bridage- |

hard ulbbu
plate 25% 1s shown in It} 10, 7.

The center stud 15 for the top gear 10, in
some instances, 1s formed with an upper (,y
Iindrical 1:)01"[1011 30, adjacent to its head,
that serves as the axis upon whieh the tOp—
cear is mounted to revolve; a shoulder and
a threaded portion 31 that screws into a
tapped opening through the bess 14 and
plate 13, fer rigidly holding the stud in
place and with a &oanwwcﬂy extending

pnrtwn 32 that serves as an axis support for

the upper end of the primary pimien 2, as
best shown 1n Kig. 5: wherein the primaty
pinion is provided with a projecting axie or
stem 33, and the extended por tion of the
stud iz made tubular, of suitable size to fit
over said stem as a bearing for steadying or
supporting the upper end of the Prinary
DINion, thus causing it to run true and with
le% 111(*1:1011,} e%pec*ﬂlhr In cases where sold
pinion is connected with a short crank shait,
as 1n some styles of water-meters.

By the construction .nd combination, as
heretofore deseribed, there is produced an
intermediate gearing of water-meters, that
has proven by actual use, to he nractically
frjetmnleﬁs very durable, n oiseless in its ac-
tion, and co npwwtwely Imexpensive e
manufacture, and which renders the water-
meter light running, less liable to variations
of vegistration by fluctuations in the flow,
and 1n which the sensitiveness for regisira-
tien of the smallest volume of flow 1s ﬂ-rea* ly
enhanced. -

What T claim and desire to secure by Let-
ters Patent 18—

1. Tn a water-meter mechanism, the com-
binetion, of an Intermediate Sm norting
means ha,w“ﬂo journal-bearing %Oﬂqes there-
O, & SeT1es of “Thard-rubber oears and vertical
brom en

rF £y
L

pinions coacting fh@rﬂwuh vertical
spindles whereen said gears ana pinions ore

mounted, the lower ends of the snindles be- |

ing of a rounded or conieal s]m"p( and ex-
tending a predetermined distance below
their bearving-bosses, and a bridge-plate pre-
senting 2 non- ;1’16‘[*’1]1](} surface upon which
the spmd]e endls are sustained, with a frea
open  space between the ]31"10“(3 plate and
b,, ‘ng-bosses. substantially as set fortlh

Tn a water-meter mechanism, the com-
blnut](}:ﬂ with the meter-wheel, registering
means, and intermediate traun of recicing
oears having vertical axis spindles; of an in.
termediate- -supporting mﬂ,t{* oY f] aine Pro-

t

&

, vided with journal bearings for the gear-

|

-

axis spindles, and a removable bri doe- phte
underlying said supporting plate and form-
ing a step for the ends of said gear-axis
s:pmdles
. In the intermecdiate ges

meter, the combination, with vertical inter-
mediate gear-spindles carrying the inter-
meshing gears and pinions nmunl“u Lhere-
011, and the upper and Tower upright jour-
mu -bearing bosses within ‘\.\111{,1 said ver-

ieal spindles revolve; of an unde
nmnbor for the ends of said Spiﬂdles.. AT~
ranged with a clear open space between the
top of said under bmmho member and the

CeATING 11 8 ‘a\r:;z{i.er-

l bottom ends of the lower journal-bearing

Joageq the ends of said spindles being ex-
Hosed swithin said open space. -

1, Tn a water-meter mechanisim, the com-
bination with the intermediate geav-train
including coacting gears and pinions having
upright fnm] %pmdle , and the suppor tmm
plate or frame morefor nrovided with bear-
ing-bosses carrying nen-metallic bushings
within which said %pmd]es are journaled;
of an underlvine bridge-plate secured {0
said wppomnm“)htﬂ and extending be-
neath the ends of said bearing-beosses and
axis spindles, means securing sald bridge-
ninte to the Qll;])()nmﬂ—gl“tte ancd an 1n-
tervening spacing-piece that serves for keep-
ing sald bricge- ’)mte at a predetermined dis-
tance away from the lower ends of the bear-
ing-bosses, for the purpose set forth.

5. In a water-meter intermediate - gear
mechanism, of the class deseribed, the com-
bination, with the lower supporting- -plate,
and gear spindles; of a removable metallic
bridee-plate eatendnm beneath the spindles
and 1)1"(}?{(1 x(d with recesses or t‘lpﬁled holes
therein in alinement therewith., and step-
bearing members of 2 non-meta lic substance
inserted in said holes *111(’ presenting smooth
top surfaces adanted for sustaining “the ends
of the gear %pmdles

6. ITn the intermediate cear-train for
water-meters, the conﬂanmtmn., with the ver-
treally {ijmed spindles having the inter-
meshing gears and pinions mounted there-
on, and upper and lower journal-bearings
{or the respective spindles, said smndles
having rounded or conoidal lower ends pro-
trunding below their lower journal bearing,
ana a a st analy underlying member hav-
ing non-metallic plugs or step-devices in-
serted therein upon which the lower ends of
the vertical spindles are respectively sus-
hmed substantially as set forth.

Tn a water-meter mechanism, the com-
bnmhon.. with the intermediate gearing in-
cluding 'ihﬂ coacting hard- rubber gears . and
bronze PINIONS with vertieal metallic Spin-
dles whereon said gears and pinions are
mounted, and the quppmtmﬂ plates or

|

: frame having journal bearing bosses with
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bushings therein; of the underlying remov-
able bridge- plate provided with non-: -metal-
lic spindle- sustaining members thereon. in
alinement with the spindles, a spacing-piece

positioning said bridge-plate in relation to

the Dbearmg-bosses, a screw attaching the
bridge-plate to the supporting phte and
means for retaining said bridge-plate
against lateral dlsplacembnt

8. In a water-meter mtermediate-gear
il‘}@th*ﬂiwn the combination with a redue-
ing gear and pinion, a vertical gear spindle?
and its t top supporting-plate h.;wmn Q. Dear-
ine-boss formed theleon of a hard-rubber
spindle-bearing bushmg? clesed at 1ts up-
per 'end, and adjustable up and down with-
n said bearing-boss, and means for secur-
ing said bushing at adjusted position.

9. In a water-meter intermediate-gear
mechanisn, the combination with a train of
gears comprising a serles of coacting gears
and piions mounted upon vertical S11n-
clles, a primary meter-actuated pinicn, a top
vear mowaed wwith register-actuatin 1 means,

1 lTower and upper bearing- -supporting

and
plates or {mme; of a center axis-stud cn

008,853

which the top gear is mounted, said stud
having an extended lower end adapted as an
A X1S- Support for the top end of said pri-
mary pinion. . - -

10. In a ywater-meter intermediate-gear-
g, the combmatmn as described, with the

meter-actuated primary pinlon having an
Up\mld projecting stem or axle, the suppmt
1ng frame provided with axle- bmrm s and
an upper gear-seat boss, a top-gear wheel
above said boss, and the series of conct ing
oears and pmwns Intermeshing in train
therewith; of the central aX1s- stud for said
top gear, aaid stud COMPrising an axis pol-
tion with'n the top-gear, an 1ntermedial
portion threaded into an 0__}611111ﬂ through
said gear-seat boss, and a fownwudlv eX-
tended tubular portion ada: bted as a bear-

ing for the sten: or axle at the upper end of 45

salcl primary piilen.
Witness my hand this 15th day of Feb-

ruary, 1911.
WILLIAM H. LARRABET

Vitnesses:
Cras. H. Burieien,
FEow. K. Otis. |

Copies of this patent may be obtained for five cents eac-h, by addressing the ¢ Commissioner of 'Patents,
Washington, D. C.”
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