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To ail whom it may concern:

Be it known that I, DaxteL E. Scrarrorp,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Hlinois, have invented 2 certain new and
useful Improvement in Indicating Mechan-
ism, of which the following is a full, clear,
concise, and exact description, reference be-
ing had to the accompanying drawing,
forming a part of this specification.

My invention relates to indicator mechan-
ism, particularly to indicator mechanism
for use on measuring instruments, such as
meters.

My invention may be considered as an im-
provement over the indicator mechanism dis-
closed in my application Serial No. 331,957,
filed Au 25,1906, and allowed Marech 13,
1908. The register mechanism in this co-
pending a pﬁcation is more especially
adaptaﬁle or use in connection with gas
meters or other meters in which the driving
torque can be made considerable.

The device of my present invention is more
adaptable for use in electric measuring ia-
struments, such aselectric watt meters, where
the driving force for the indicating mech-

anism should be as small as possible. The :

arrangement of the various parts of the de-
vice is therefore somewhat modified. in order
that very little driving force is necessary.
The counting, or order wheels, are arranged
in a horizontal row, and the driving worm
is mounted on an arbor which is in an up-

rightt position, preferably vertical. the worm |

being connected directly with a pinion car-
ried by the units order wheel. The worm

“wheel arbor carries a spiral cam which
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travels on a cam roller, so that the weight
of the arbor is always supported from the
frame of the indicating mechanism and the
only power necessary will be that which
causes rotation of the arhor. and this power
is extremely small.

In the accompanying drawings illustrat-
ing my inventien, Figure 1 is a front view of
the indicsting mechanism; Fig. 2 is a front
view with the caver and parts of (he franse-
work removed; Fig 3 is a seclional view
taken on plane 3-8 of Fig. 2, and Fig. 4 is
a view showing the mrrangement of a carry
over wheel with referenee to (he onder
wheels.

The supporting protecting frame com-
prises the rear plaie 185 and the front U-
shaped supporting frame 136 connected with
the rear plate by means of posts 187. The
rear plate has the supporting lugs 128, by
means of which the mechanism may be sup-
ported from the frame of a meter, Extend-
ing forwardly from the rear plate are the
supporting brackets 139 and 140. Sup-
ported on these braclets at an intermediary
point is the arbor 141, on which are loosely
pivoted the various order wheels 142. Sup-
ported in the ends of the brackets is a second
shaft or arbor 143, on which are loosely
pivoted the various carry over wheels 144,
The two arbors just mentioned pass through
openings in the brackets, and to secure the
arbors in place end plates 145 and 146 are
secured to the brackets to cover the openings
after the arbors are inserted. Extending
from the units order wheel is a sleeve 147,
carrying a driving pinion 148, To the rear
of this pinlon is the upright or vertical
arbor 149, carrying the worm 150, which
meshes with the driving pinion 148. lhe
arbor 149 engages at its ends in openings
provided in supporting brackets 151 and
152 secured to tlfe upper and lower edges
respectively of the rear plate. Near the
lower end of this arbor is secured the spiral
cam 153, and above this cam is mounted &
pinion 154. Pivoted to the end of a sup-
porting piece 155 is the cam roller 156, this
supporting piece having the slot 157 and
bemg secured by means of screw 138 to the
rear plate, the position of the cam roller
being thus adjustable with reference to the
spiral cam. A second worm 139 is carried
on arbor 160, which is pivoted in brackets
161 and 162, secured respectively to the
front and rear of the rear plate, as shown.
At its outer end thix arbor monnts the pin-
ion 163 which engages with anotlier pinion
164 mounted on the inner end of the arbor
165, which eavries at. its outer ond the main
gear 166, When the indicating mechanism
Is secured in proper position on lie meier
strueture, this mam gear 166 will mesh with
. worm suitably connected with the movalile
element of the meter in a mapner well

known in the art. The arbor 163 is pinioned
in brackets 167 and {68 seenved i any suit-
able muanner to the supporting structuve.
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It is desirable to slot all these various sup- '
porting brackets, and to secure them by
means of screws, so that they may be moved
to give the desired adjustment to the various |
arbors or other members supported thereby. -
The main gear transmifs its rotation -
through the gear train described to the
worm 159 and to the pinion 154 and driving
arbor 149, Upon rotation of the arbor 149, -
the spiral cam 133 travels over the cam roller
to lift the arbor at the same time that it is
rotating. The pitches of the spiral cam and °
the worm wheels and pinion 148 are so ad- |
justed that this upward movement of the:
arbor 149 will not cause rotation of the:
pinion 118, and consequently the counting
train will not be moved during such longi
tudinal movement of the driving arbor.
When, however, the abrupt offset 169 of the |
spiral cam reaches the cam roller, the force
of gravity will cause the arbor to drop.
During this dropping of the arbor, which s
practically instantaneous, the worm 150 will !
not rotate, and will therefore act as a gear
rack with reference to the pinion 148 en- |
ed thereby, and this pinion and the units
order wheel will consequently be rotated,
the drop of the shaft Leing such that the !
units wheel will be rotated one division. :
Only sufficient power must be provided the |
main driving gear to cause the driving |
arbor to be rotated until the spiral cam has !
raised the arbor to its upper pusition; the ;
force of gravity then acting upon the arbor ;
and the various members supported thereby °
will be the force which will operate the
counting mechanism, and this force can be :
made sufficient to operate a plurality or all
of the counting wheels, the counting wheels, |
as is well known, sometimes moving simul-
tapeously as during a carry-over period. :
To assure return movement of the arbor 149
after it has been raised sufficiently by the
spiral cam, I mount a second spiral cam 170
at the upper end of the arbor, which codper-
ates with a cam roller 171 pivoted to the
adjustable supporting member 172, The
adjustment is such that if after_ the offset
of the lower spiral cam has pussed the roller
156, the arbor 149 does not drop but keeps
on moving upwardly, the upper spiral cam -
member will come into engagement with its |
cam roller and the arbor given a downward
impetus, to cause it {o deop to its normal
position. Thus, the operation of the indi--
cating mechanizm is always assured without
the necessity of applying a weight to the .
arbor, as iz the ease in my copeuding appli--
cation referred to, such weight hmposing an
annecessary burden and ealling For greater
driving power, which, as before  slated,
shoudd be et down us low as possible in
eleetrieal  Istruments,  parteslarvly  watt
meters. As shown in Fig, I, a front phde

- eam mechanism,

947,048

openings 174 which register with the order
wheels. Tf desired, the sides and ends of
the frame may also be inclosed in any suit-
able manner. T
The indicating mechanism which I have
deseribed is very efficient for registering the

“work of electrical watt ieters. A very

sall fraction of the power of the meter
moving element is necessary to cause efficient
operation of the indicating mechanism and
the required power is constant, irrespective
of the number of order wheels operated, the
force of gravity as described being the
driving force directly controlling the oper-
ation of the counting mechanism, the power
derived from the meter being used on?y for
causing rotation of the driving arbor to
eradually raise this arbor by means of the
The connection of the
driving arbor with the order wheels is also
as direct as possible, there being therefore
very little lost motion or power. The con-
struction and arrangement of the various
parts is very simple and eflicient, provision
being made for cloze and accurate adjust-
ment. I do not wish to be limited, however,
to the precise form and arrangement shown,
as modifications are possible which would
still come within the scope of my invention.

T desire to secure the following claims by
United States Letters Patent: |

1. In indicating or registering mechanism
of the class described, the combination of a
supporting frame, indicating order members
arranged in a row on said frame, an ap-
right driving spindle, a worm on said spin-
dle, a pinion connected with the order
wheels and meshing with the worm, means
comected with said upright spindle for
causing rotation thercof, means for causing
upward longitudinal movement of the
spindle during rotation thereof; said up-
ward woventent adapted to prevent rvotu-
tion of the engaged order wheels, and a cam
mechanism for causing rvestovation of the
=pindle after a predetermined amount of up-
ward movement thercof, said order wheels
being driven upon such downward move-
nwent of the spindle.

2. In indicating or registering mechanisin

uf the class described, the combination of a
supporting frame. a plurality of indicating
order wheels arranged in a row on said
frame. a pinion connected with one of said
order wheels, & worm meshing with said

. pinton, an upright spindle supporting said

worm, a spiral cam on sald spindle, a eawm
roller for said spiral emwn, means for re-
{ating said spindle whevehy said spindle
will be moved badily in one diveetion, said
npward wovenient adapled to prevent rotu-

“ion of the pinion by said worm, a eam

mechanisi for restoring the spindle to it
noriual  positien after o predetevminaed

or cover 173 is provided having the sight | mmount of Ledily movement thereof, suid re-
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turn movement of the spindle causing rata- ;

tion of the order wheels. )
3. In an indicating or registering device

of the class deseribed. the cqmbination of a

supporting frame, an indicating rotary mem-

o

udapted to suddenly release the spindle to
allow it to suddenly restore to its normal po-
sition by the force of gravity, eaid driving
gear Leing rotated by the worm upen resto-

- ration of the spindle whereby the indieating

ber, a pinion connected with said member, : s
- hy the spindle, and associated cam mechan-

a vertical spindle. 2 worm on said spindle

for meshing with the pinion, means for con-
tinuously rotating said spindle, cam mech-
anism rendered opevative upon rotation of | Vel
' posttion.
wovement of the spindle adapted to pre-
vent movement of the indicating member. :

the spindle to raise the spindle, said npward

and a cam mechanism causing said spindle
to return ta its normal position after a pre-

mechanism is aetuated, a second cam carried

jsm carried by the frame, said second can
mechanism adapted to force the return
movement of said spindle to its normal

6. In a registering or indicating device of
the class described, the combination of a
vertical rotary member, means for gradually

: displacing said member during a prede-

determined amount of bodily movement
thereof, zaid return movement adapted to

cuuge said worm wheel to drive the pinion :

and indicating member.

4. Tn a registering or indicating device
of the class described, the combination of an
upright spindle. a worm on said spindle, a
gear meshing with said worm, indicating or
registering mechanism connected with the
wear. means adapted for connection with a
driving source and having connection with
the spindle to cause rotation thereof. cam
niechunism carried by the spindle, associate

termiined amount of rotation thereof, a cam
mechanism for insuring the return of said
member to its initial position at the ¢nd of
said predetermined amount of restovation,
and 1indicating or registering mnechanism
having connection with the rotary member
but operated only by the return movement of
said member.

7. In registering or indicating mechanisin
of the class described, the combination of a
supporting frame, a horizontal row of indi-

. cating order wheels, a common shaft for
i said order wheels. a driving gear connected

cam mechanism carried by the frame, said ) ¢ '
_ mechanism associated with the order wheels,

cant mechanizm becoming effective upon ro-

1ation of the spindle to cause longitudinal .
upward niovement of the spindle, said up-
ward movement adapted to prevent rotation !

of the gear and indicating mechanism by the ;

rotary movement of the spindle. said cam

mechauism being adapted to suddenly re- '

lease the spindle to allow sudden return
thereof to its normal position. said gear
being rotated by the worm upon such sud-
den retwrn movement of the spindle to its
normal position, a second cam carried by
the spindle. and associated cam mechanizm
carried by the franie, said second cam adapt-
ol to force the return movement of said
spindle to its normal position.

3. 1n a vegistering or indicating device of
the elass described. the combination of a
supporting frame. indieating or vegistering
mechanisn snpported on  =aid frame. a

ou sid spindle meshing withi the driving
vear, a gearing train connected with the
spindle and adapted for connection with a
driving sonrce whereby the spindle may be
rotated. a spiral cun earvied by the spindle,
a cam roller enrvied hy the frame, said
spiral gear aud cam roller being relatively
adjustable, votation of the spindle and vela-
tive movement of the spiral eam and cam

voller cansing said spindle to be vaised. the

pitehies of the spival gear, woroy and driving

ing mechanism. a vertical spindle, a_worm |

driving gear for said indicating or vegister-

vear being sueh that the deiving gear will

not be rotitted upon sieh roturey and vertieal
movement of the spindle, smid cam being

| nnrount,

with one of said order wheels, carry-over

a worm engaging the driving gear, a ver-
tical spindle supporting said worm, means
for causing rotation of said spindle, means
for raising said spindle at a certain rate
during rotation thereof, said upward move-
ment of the spindle preventing rotation of
the driving gear by the worn, means for
suddenly releasing the spindle to allow it to
return to its normal position, said gear being
rotated by the worm during such sudden
return movement of the Spiuﬁle whereby the
inidicating order wheels ave actuated, and a
cam niechanism for insuring the return of
said spindle to its normal position.

8. In indicating or registering mechanismn
of the class described. the combination of a
supporting frame, a horizontal shaft sup-
ported on said frame, a row of order wheels
mounted on said shaft, earry-over gears as-
sociated with the order wheels and forming
therewith an indicating mechanism, a driv-
ing gear connected with the units order
wheel, a worm meshing with said driving
gear, a vertical spim‘ﬁe supporting said
worni, u spiral gear on said spindle, an ad-
justable cam roller carried by the frame,
means for rotating said spindle to canse the
caan Lo travel over the roller und thereby to
cause the spindle to be raised. the wdjust-
ment being such that the driving gear will
not Le rotnted during the combined rofa-
tional and upward movement of the spindle,
satd spital cam being adapted to suddenly
relesse the spindle after a predetermined
of upward  movement  thereof,

70

80

85

80

95

100

105

110

115

120

125

130




L 847,048

whereby said spindle falls to its normal po- | mined amount of upward moveinent thereof

sition, said driving gear being rotated dur- | by the first spiral gear and cam roller. 10
- ing the restoring movement of the spindle to | "In witness whereof, I hereunto subseribe

couse indication on the order wheels, a sec- | my name this 7th day of May, A. D. 1908,

5 ond spiral cam carried by the spindle, and a DANIEL E. SCRAFFORD.
second adjustable cam roller coGperating | Witnesses:
with the second spiral cam to cause the spin- Cuarces J. Scrymr,

dle to move downwardly after a predeter- | Georce E, Hicram,



