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1o all wfwm it Ty Coneern:
- Be it known that I, JoEN THOMSON, a citi-
zen of the United Stat-es;.; residing at Bl‘OO]«J} n,
- county of Kings, and State of New York, have
5 Invented certain new and nseful Improvements
in Differential Registers, of which the follow-
ng 18 a S]“)GlelC'lJthll |
Thl& mmvention relates to dlﬁerentml regis-
ters, andinits general scope and object is collat-
10 eral with a1 e@enﬂy allowed patent application
of the United Statesin this elass, nowawaiting
1ssue to the present applicant.
In the drawings, Ifigure 1is a front eleva-
tion. Iig. 21s a side elevation in partial sec-
15 tion on line ¢, but for clearness of illustration
18 eonmduabl; exaggeratedinthickness. FHig.
318 an inside plan view of dial, dial-wheel, and
device for operating the ]1:111{1 which mdlmte&
the sums of hlnhest value. Tig. 4 1is a front
20 plan view of -fO]lOW@I‘T-Wh cel with detent. Fig.
518 a detached view of hand or pointer as
adapted to a ramed dial ; and Fig. 6 shows a
partial detached plan view of w vheel 3 with
modified form of friction-clutch.
25  Inthisregisterone dial, havin 'aﬁingle COM -
plement of nmdtntlons and three hands or
pointers, 18 ml_l&ed to indiecate in geometrical
progression, the swn of the units of the grad-
uation being the multiplier. Thus the ulti-
30 mate or fwﬂlenme indication of the hand of
second v alue W]th a dial having, say, a grad-

uation ot one hundred units, would be the Sum

of 100 >(100==10,000. For the hand of first or
highest value th@ ultimate sum——i. e., the ag-
35 glegate of the different like sums of its indi-
catlon—would be 1003(100>100=1,000,000.
This ratio of indication is effected, first, by the
fixed unit-hand C, nnder which 1‘0htes the dial
1; second, by the hand B, which is fast to and -
40 111"1@ be consuleled as o pmt of the follower-
wheel 2; and, third, by the hand A, which is
fast to the friction “edl -wheel 3, bt may be
considered as a fnefl part of the dial- Wheel 4
during ninety-nine parts of time.
45 In the dial-wheel shown in the present in-
stance there are formed one hundred teeth,
“and in the differential follower-wheel one hun-
dred and one teeth, both of which engage with
- the same motor—as, say, the worm 5. Hence
50 one hundred turns of the worm will cause one
complete rotation of the dial-wheel, gaining

upon the hand B one-hundredth part of one

revolution, or the space of one graduation up-

on the dial. This gives the second indication,
for obtaining w ]11(311 the means S0 far described
are well ]xnown -

The third indication, but first in point of
vfﬂue is that of the hand A, and forms the
most important feature of 1113? former as well
as the present invention. In the application

“herembefore referred to this isshown as being

effected by securing the hand A to a ratchet-
wheel, in which are fmmod one hundred teeth,
2 bhnd -wheel and a friction-cluteh being 111-
terposed between the said hand or Ia)tchet
wheel and the dial-wheel and all moving to-

getherwiththe dial-wheel. A pawlandspring

are attached to the follower-wheel and oper-
ate 1n effect to lock the follower-wheel with
the hand of highest value during the time of
one revolution, thus permitting the dial to
travel under the said hand the amount of the
differential gain of one complete rotation. In
the present instance 1 entirely obviate the use
of the blind-wheel, the extra friction-cluteh,

the pawl, and the spring, and substitute there--

for a pogitive movement, which drives the
hand over the graduations instead of stopping
the hand from moving with the dial. |

As already stated, the hand A is rigidly se-
cured tothefriction gear-wheel3. Inthiswheel
areformed one hundred teeth and a number of
arms, as six, the alternate arms of which are
separated from the rim-of the wheel, as at 7,
and slightly bent inward beyond the plane sur-
face of the wheel; hence, when the hand A
and collar 8 are seem ed to each other the
friction developed by the spring of the sepa-
rated arms will cluteh and hold the hand A,
wheel 3, and pinion 9 with any degree of

firmness desirable at any relative position to

which they may beturned upon the dial-wheel,

Thus the two functionsof gear-wheel andfrie-

tion-clutch are pelfmmed by one part—the
frietion gear-wheel 3

\[eshmo with thewheel 3 is ‘Lfle(}]) pivoted
pinion, 9, hfwmn ten leaves, but is consider-
ably t]ll(‘]xel and 1:)1*Q]eets ffuther outwardtrom

the surtace of the dial-wheel than that of the

friction gear-wheel. Thesaid pinion issecured
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to and may also be considered as a partof the

dial-wheel.




PI'Q]thlllﬂ‘ from the face of the follower-
wheel is a fixed detent or spur, 10, the point
~of which i formed to a gage apprommatmg
that of the teeth of the wheel 3, its relative
5 position upon the follower-wheel being such
- as to engagewith the projecting pinion, sothat
- for each single revolution gained by the dial-
wheel upon the follower-wheel the said detent
will turn the pinion the space or pitch of a
10 single tooth. Hence, as it will be borne in
mind that the differential cgain of the dial-
wheel over the follower-wheel for each revo-
lution is one-hundredth of one revolution, and
as it requires one hundred turns of the dlal
15 wheel to gain one relative rotation upon the
follower- Wheel it will be seen that during the
time of one hundred revolutions the detent
will only be in contact with the pinion during
- the time of one revolution, or gne-hundredth

20 13&1"13 of time. The consequenee of this contact |

~ is.that the pinion is caused to turn one-tenth
- of a revolution, and thereby the wheel 3 one-
hundredth of a revolution, thus the hand A,
being moved the distance of a single space of
25 the graduation, indicates a reading ot 10,000
umts , |
- The reason for for mlng the pinion of thlckel
material than the friction gear-wheel, which
~ thereby projects beyond. the outer face of said
' 3¢ wheel, 1s that the detent may engage from be-
. tween the bearing of the pinion and the cen-
“ter upon which the driven gear-wheel turns,
as 1n this way the hand A is caused to move

over the graduations in an opposite direction |

35 to that of the movement of the dial itself,
Therefore, as the -hand A is caused to move
over the dial and the dial is caused to gain,
relatively, under the hand B, the apparent
effect is the same as if the dial were restrained
- 40 from rotation and both hands were driven in
. the same direction over the o*radua;tmns of the
dial. |
It will readily be seen that the friction gear-
wheel might be made solid and the fr ictional
- 45 means be interposed, after the manner of my
- previous invention hereinbefore referred to,
or that the friction might Dbe aapplied_to'the
hand, to the pinion, or by a yielding detent,
as 14 Fig. 6, interlocking either the teeth of
50 gear- wheel 3 ox pinion 9. 'The detent 10 may
be attached separately or formed from the
body of the follower-wheel, of which it is a part.
- Inmysaid previous invention the unit-hand

C is shown as being secured to a separate and |

55 distinct stzm dal d. Inthe presentinstance the
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unit hand 18 secured to the journal 11 upon .

and about which the entire strueture of the o

Hence all of the
This con-

register rests and revolves.
hands radiate from the same center.

struction dispenses with the extra standard, 6o

permits the use of a uniform length and style

~of hand, locks the mechanism as a whole upon

the 30111*11‘1,1, and is more economical of Space.
Also, 1n the said previous invention the dial is

S]lGWII as a flat annulus contained within and 65

upon the face of the dial-wheel. Inthe pres-
ent case the dial 1 is a ‘‘cupped annulus ’7 as
at 12, formed of any suitable material, "and

_ Wthh being properly graduated, is secul ed
to the dlal wheel by screws, as13. Inthisway 70

the outer portion of the dial is made to clear
the teeth of the dial-wheel and the motor ap-
paratus, as b, to any extent desirable or nec-
essary, and may also extend unrestrictedly
beyond the perimeter of the dial-wheel.
advantages of this are that the graduations
may be made much larger, and therefore more
distinet, and that the wheel work of the regis-
ter &ppara,tus proper may be constructed of

the minimum size, regardless of the diameter 8o

ol the dial and length of the hands to be car-
ried; hence, in- manufactul ing a single size of
re,:,lstel mechanism may be adapted for a plu-
rality of dialsand sets of hands of varying di-

ameters and radiants, the duty for which the 85 '

;register may be intended—as, say, for a meter
| or for a printing-press—Dbeing entirely deter-
mined by the size of its dial and hands.
What I claim is— |
1. In combination with a rotatmﬂ* dial ecar- go
ried by a dial-wheel, as 4, a dlﬂerentml follow-

.er, as 2, and operating means, as shown, the -
-- hand A wheel 3, and frictien- clutch the pin-

ion 9, and detent 10, as and for the purpose

set forth, 95

2. In combination Wlth the rotating dial-
wheel 4, a differential follower-wheel, 2 and
:means, substantlally as described, for 0per'1t
ing the same simultaneously, the wheel 3 sery-

ing the double function of gear-wheel and frie- 100

twn cluteh, the wheel 9, detent 10, and pawl
14, as and for the purposes set forth.

3. In aregister, thediall,formed asa cupped
annulus, adapted to extend above and beyond

the perimeter of the dial-wheel, Sllbstantlallv 10 5

as and for the purpose set for th. |
~ JOHN THOMSON
Witnesses: B
L. H. ESSEX,
- J. A. RUTHERFORD.
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