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To all whom it may concern.:

Be 1t known that I, SorLox M. TERRY, a cibi-
zen of the United States, and a resident of
Pittsfield, in the county of Berkshire and State
of Massachusetts, have invented certain new
and useful Improvementsin Indicatorsand Re-
corders for Revolving Shafts; and I do hereby
declare that the following is a full, clear, and
exact deseription of the invention, which will
enable otners skilled intheart to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,
which form a part of this specification, and in
which—

Figure 1 1s a plan view of my new and im-
proved device or mechanism for recording the
revolutions of shafts and the occurrence of ir-
regularities in the same, Fig, 2 is a similar
view taken, however, with the dials of the
cloelk and also the dials of the mechanism for
registering thenumberof revolutionsof a shaft
removed. Iig. 3 1s a detall perspective view

of the sald mechanism for registering the ium-

ber of revolutions of a shaft. Fig. 4 is a sec-
tional view through the mechanism for regis-
tering the number of revolutions of a shaft,
taken on line 4 4 of I'ig. 1. Tig. 5 is a per-
spective detall view of the mechanism for reg-
Istering any irregularities which may oceur in
the revelution of a shaft, and also for indieat-
ing the time of day at which the said irregu-
larity occurs. Fig, 6 isasectional view taken
on line § § of Kig. 1, and Fig. 7 is a pergpec-
tive detail view of the adjustable registering-
druan.

The same letters of reference indicate corre-
sponding parts in all the figures. _

My inventioncounsists inanewandimproved
deviee or mechanism for registering the num-
per of revolutions of a shaft running any kind
of maehinery in manufacturing establishments
where accuracy of speed is required, and also
for registering any irregularities which may
occur in thespecd of the revolutions of a shaft,
and for indicating or recerding the time of day
and the day of the week at which the said ir-
regularities occurred; and my invention will be
hereinafter fully desceribed and claimed.

telerring to the several parts by letter, A
indicates the mechanism for registering the
number of revolutions of a shaft, and T will
first fully describe this mechanism.

B B indicate a front and rear metallic disk,
which are secured parallel te one another by
the short pillars C. In these disks is jour-
naled transversely a shaft, D, the rear end of
which extends back of the rear disk, B, and
has rigidly secured upon it a large toothed
wheel, Ii. Thislarge gear-whecl Eis adapted
to mesh with a pinion, ¥, which is mounted
on the end of the drive-shatt G, to which my
invention is applied, the said pinion F being,
in a working-machine, formed with twelve
teeth, while the large gear-wheel 1 is formed
with one hundred and twenty teeth, so that it
will require ten revolutions of the drive-shaft
(x, the revolutions of which are being meas-
ured, to revolve the first shaft, I, of the mech-
anism A once. The number of teeth of the
pinion ¥ and of the large wheel I may of
course be greater or less than those here de-
scribed; but the same proportion should exist
between the number of teeth of the two—that
is to say, the numberofteeth of the large wheel
E should be ten times as great as those of the
pinion on the shaft the revolutions of which
are to be registered-—sc that it will always re-
quire ten revolutions of the said shaft & to re-
volve the first shaft, D, once.

Upon the outer middle portion of the shaft
D 1s formed or secured rigidly & pinion, H,
the teeth of which mesh with the teeth of a
gear-wheel, I, which is rigidly secured upon
the outer middle part of a second shaft, J,
which 18 journaled in the disks B B,and which
18 alse provided with a pinion, I, (shown in
dotted lines in Fig. 3 of the drawings,) whieh
In turn meshes with o gear-wheel, I, on athird
shatt, M, journaled between the disks B 3:and
three other shafts, ¥, O, and ¥, are journaled
in the said disks B B, each of the said shafts
between the disks being provided with a pin-
10n and a gear-wheel which intermesh in the
manner deseribed, so that the first shaft turns
the second, the second turns the third, the
third turns the fourth, the fourth turns the
fifth, and the fifth turns the sixth.

The outer ends of the several shafts extend
through their bearings in the onter disk, B,
and thelr cuter ends arve tapered, as clearly
shown in the sectional view Iig. 4 of the
drawlings, and a dial, R, is secured upen the
outer face of the outer disk, B, and hasg six
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separate clrcular scales marked on its outer
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face or side, eeeh of the said seeles being
marked with aseries of numerals running from
0 to9 and arranged in a circle, asshown. Now,
on the outer tapered end of each of the six
shafts of the recording mechanism A 1smount-
ed an indicator-hand, U each of the said in-
dicator-hands being eecnred firmly to the in-
ner flat end of an adjustable cap, S, the said
cap being formed with a central tapered ap-
erture, T, (see Fig. 4,) extending from its in-

ner end, whlle the head of this cap is milled

for ce_nvenlence in turning it with the fingers.
The outer end of each of the six shafts lies in

‘the center of its respective scale on the dial

R, so that the indicator-hands U sweep or
pass over these scales. Now, this mechan-

~ism A for registering the number of revolu-
tions of a shaft having been secured in op-

20

erative position, with the pinion I' on the

end of the said shaft ( meshing with the

~ large gear-wheel I on the inner end of the

25

ﬁrst ehaft D, of the said mechanism, (the
disks B B bellilﬂ" supported by the frame-
pleces V at a Sllghb distance away {rom the
vertical back plate, W, to allow room for the
rearwardly-extending end of the first shaft,
D, and the large gear-wheel E on the same, ) it
will be seen that as the said pinion F has only
one-tenth the number of teeth of the large
gear-wheel B, each revolution of the shatt G,
Whose rev olutmns are being counted,will turn
the first shaft, D, one-tenth “of a 1evolnt10n SO

that the mdlcator hand or pointer U, Wthh
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is set at the 0 before the shaft starts will
tlavel_over the seale to the. figure 1, mdleat-_

ing that the drive-shaft G has completed one.
revolutlon, and when the said drive-shaft has
completed ten revolutions the point of the

said indicator-hand on the first dial will have
traveled around the said dial-scale back to
the 0 at the beginning of the scale. Now,
the pinion H on the first shaft, D, has in a
working - machine one-tenth the number of

‘teeth in the gear-wheel I on the second shaft,

J, with which it meshes, and in like manner
each one of the pinions on the several shafts

“of this mechanism have one-tenth of the num-
ber of teeth of the gear-wheel of the said shatits

with which they mesh, so that it will take ten

revolutions of the second shaft to revolve the.

third shaft once, ten revolutions of the third
shaft torevolve the fourth shaft once, and so on
to the end of the series of shafts. NOW when
the first shaft, D, has completed one revolutlon
and the end or pomt of the indicator-hand of
thesaidshaft hastraveled around,as deseribed,

to the figure 0 again, the drive shaft G has

| completed one lmndred revolutions, and the

_I ‘

pinion H on the first shaft, D, has tnrned the

second shaft, J, one revolution through its

gear-wheel I, "and the index-hand on the outer
end of the said second shaft has traveled from

-0 to 1 on the scale for the second shaft, or
rather on the second scale; and inlike manner

when the drive-shaft has finished asecond ten
‘revolutions and the indicator-hand of the first

shaft has traveled around again {from 1 to 0, the
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indieator-hand of the second sha,ft is moved on

from the numeral 1 to the numeral 2, the first
scale indicating tens from zero to nlne, the
second scale indicating hundreds, the third
thousands, the fourth ten thousands, the fifth
hundred thousands, and the sixth millions,
and the shafts and scales might be extended
if required, to indicate largel numbers, bnt

“these are in all ordinary cases amply sufﬁ
As each shaft completes the tenth rev-
‘olution, it moves the next shaft in the series

cient.

forward one tooth, and the several index-
hands indicate on their respective scales the

precise number of revolutions of each shaft,

so that at any monient the number of revola-

tions which have been made by the drive-

shaft whose revolutions are being counted or

| numbered can be read off at a glanee, the first

scale or dial and its pointer being adapted to

c
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indicate revolutions of the drive-shaft from ten

up to one bundred, the second indicating hun-
dreds—+that is, 1f the pointer or index-hand of
the second dial stands or points to 3, then the
drive-shaft has made three h undred revolu-
tions, to which are to be added the number b,

oc

6, or 8, as the case may be,which the first dial

1nd1mtes
same manner, 80 that,beginning with the dial
of the hlghest number—the last or sixth—and
looking at each dial in turn back to the first,

The other dials indicate in the

93

the exaet number of revolutions which the _

drive-shaft G has made can be read at any mo-

ment. When the machinery is stopped at the

1CO

end of the day,the number of revolutions.can

be thus read off, and when the machinery is
to be started again to begin the mext day’s
work the indicator- hands are all turned back

to the figure 0 of their respective scales, this

being accomplished by merely turning the
several taper caps S,to the inner ends of which

10§ |

the indicator-hands are secured, around onthe

tapered outer ends of the several shafts until
the pointers come to the 0 at the beginning of

the scales, when the mechanism 18 ready to
-start again to register the day’s work. The

taper ecaps, which have the index-hands

"mounted on their inner ends, fit closely and

tightly on the tapered outer ends of the several
shafts, so that they will notslip or move around
on the said shafts, but will only move under a

firm pressure of the fingers,and must be turned

purposely.

From the foregoing description,taken in con-
nection with the accompanying drawings, the
construction and manner of operation of my
improved mechanism for registering the num-
ber of revolutions of a shalt will be readily un-

derstood. It will be seen that this mechanism

is ecomparatively simple and very strong in

proceed to describe the mechanism which op-
erates in conjunction with this before-deseribed
mechanism to record any irregularities which

[TO
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_construction, and that it will perform its work
~with great efficiency and accuracy. Iwillnow

I3C

may occur in the revolution ot the drive-shaft .

whose speed is being registered, and which
also indicates and records the time of day, and
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also the day of the week, at Whmh this irreg-
ularity occurred.

Upon one of the shafts in the registering
mechanism A is secured a lug, A’, and upon
the main back plate, W, is pivoted or pivot
ally mounted in any ordinary and suitable
manner a lever, I, the upper end c¢f which is
engaged by the said lug on each revolution of
the shait on which the it ug is meunted; and it
will be seen that on each revolution of this
shaft, indicating a certain number of revolu-
tions of the drive-shaft G, to which my inven-
tion 1s applied, the said hw will trip or swing
the lever I3, whlch has Secured on its lower
end by a set-serew, DY, a sharp point, €, and
the lower end of the lever B" is normally held
with the point of the marker C' in contact with
the strip of paper or the like on the record-
ing-drum by means of a coiled spring, I/, as
shown, a stop, B, regulating the inward stroke
of the Jower end of the said lever,
the point of the marker from striking the rec-
ord-paper with tco mueh force.:

Upon the main vertical back plate, T\T Lo
the right hand of the registering mechanism
A, 18 monnted a clock mechanism, &/, consist-
ing of an entire clock of the ordinary construe-
bion, and elther a marine or a pendulum clock
may be employed; but, for convenience, I pre-
fer to employ a marine chronometer, on ac-

count of its requiring less space and running

in any position. This clock or chronometer
i1s of the usual construetion, with the excep-
tion that a broad-toothed or gear wheel, H’, is
rigidly secured apon the rear portion of the
mainspring-shaft 1" of the clock, the rear end
of the said shalt being extended for that pur-
pose. Aboveandtoonesideof thisclock mech-
anism issecured tothe main vertical back plate,
VWV, a bearing-plate, J', which extends out at
right angles to the vertical back plate, W, and
18 bent down at right angles, and its outer por-
tion extends parallel with the vertical back
plate, W. In the outer end of this bearing J’
is formed a slot, I/, leading to a curved bear-

ing, M, from swhich a rednced slot, N extends,

the slot 1, being ineclined downs ward as well as
outward, as &howm, for convenience in placing
the recording-drum in position and renioving

it from engagement with the cloeck mechanism

when it is desired to adjust the drum or to
wind the clock. ‘This recording-drum N’ may
be of wood or other suitable material, having
thewide periphery formed with the end flanges,
O’ O, and havinga central opening, P', extend-
1ing partly or entirely through 1t from its outer
end. Upon theouterendof thiswoodendrum
18 secured by serews, or 1n any other manner,
a metal disk or plate, ), on the center of
which is seeunred a pillar, &', and upon the
outer end of this pillar is rigidly and diamet-
rically secured a large gear-wheel, 5. This
pillar R, and also the metal plate on which it
is secured, is formed with a central longitudi-
nal serew- thled@ed aperture, TV, with which
the central opening, I’ of tue wooden drum
registers, as shown 1n the sectional view Fig,

preveunfing:

- serew-cap being somewhat dished or coneaved

" the honurs and di

6 of the drawings, and in this screw-threaded
aperture 1" fits and works the main or body
portion of a screw, U', which is provided to-
ward its outer end with a fixed head or col-
lar, V', baving the projecting and outwardly-
curved lug W'. The drum having Dbeen
screwed upon this screw to the desired point,
1S hereinalter described, the serew is placed
1n its operative position by slipplng its upper
or outer end above the said collar V/ in and
through the slot L until it reaches the bear-
1ng M’ at the mner end of the said slof, when,
the outer surface of the collar bearing against
the inner surface of the bearing-plate J', the
outwardly-projecting end of thelug W' will fit
in the reduced slot N', and thus prevent the
serew from turuning in the bearing, and the

Serew 1S ﬁrmly o muﬁ‘h adjustably, sceured In

{his bearing by means of theadjustableserew-
cap A7, having the finger-piece B* at its outler

end and adapted to be screwed on the outer

end of the screw U', the inuer end of this

so that when the nut has been serewed down
tight upon the bearing-plate J’ the entire outer
cirenlar edee of 1fs inner end will bite or bind
tightly agalnst the onter surface of the bear-
ing-plate J', as clearly shown in the sectional
view ifig. 6 of the drawings, and thus effect-
nally prevent the serew U’ from moving or
slipping in its bearing as the drum works
upon 1t. -

Upon or around the wide pel}pheiy of Lhﬂ
drum N, between the annular end flanges of
the smne is removably secured arecord stnp
(2, of paper or other snitable material, having
visions of hours printed upon
1t, this strip being secured upon the dram in
any sultable manner; but this may be conven-
iently done by forming a recess, D®, trans-
versely across the edge or periphery of the
drum at one point, nmmtmw the ends of the
paper strip 1 the said recess, and securing
them therein by means of a wedge-piece or
key, 15, by which arrangement the strip can

be readily removed at the end of the week and

replaced by a {resi strip.
Thedrumisarranged or *“set’’ at the begin-
ning of the week’s work by serewing it up
upon the serew U’ before the serew is secured
in ifs bearing, adjusting the drum upon the
screw, so that when the serew 18 moved into
its bearing and firmly secured therein by tight-
ening the nut or cap A the teeth of the large
oear-wheel 5" on the outer end of the pillar IV
will mesh with the teeth of the wide gear-wheel

- H' on the mainspring-shaft 1’ near the outer

end of the said broad gear-wheel, asshown, so
that as the lever 3" is tripped at each revolu-
(ion of the shalt of the registering mechanism
A, which has the lug A’, the point of the
marker € wili strike and perforate the paper
strip on the drum near the 1nner edge of the
same. Now, the screw U’ 1s formed with a
coarse thread, so that when the drum N’ has

been revolved once in twelve hours by the
clock mechanism 1t will have fed far enough

i-...___]
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in on the screw U’, on which it works, (the |

drum being turned by the meshing gear-wheels
in the direction indicated by the arrow in Fig.

1 of the drawings, so thatas it is thus revolved
it will gradually screw off of the serew, mov-

ing back,) so that the next row of perfomt_lons
made by ‘the marker during the next revolu-
tion of the recording-drum will be clear of the
first row, and therefore perfectly legible, stand-
ing away from them on the record-strip. In
the drawings the screw 18 formed with thirty-
two threads to the inch, so that at the end of
twenty-four hours, when the drum has made
two revolutions, it will have worked back one-

; sixteenth of an inch, and the two rows of in-

cisions made durmn" the two revolutions will
be one sixteenth of aninch apart. It will thus
be seen that as the drive-shaft of the machin-
ery whose revolutions are to be registered
and 1rregularities detected revolves the num-

ber of revolutions for any given time are reg-

istered by the mechanism A, as previously
fully described, and the lug on one of the shaits
of the said mechanism will swing or trip the
lever B’ once for each revolution which it
makes, the marker on the lower end of the
said lever striking the paper slip on the re-
cording-drum each time the lever is tripped

and mak.ing an incision or aperture which is
clear and legible, and as the drum 1s revolved |

- steadily once every twelve hours by noting the

35

spaces between the said perforations any ir-
regularity in the speed of the drive-shaft of
the machinery can be instantly detected, and
also the time of day at which the said iuegu-
larity occurred, and as the drum feeds itself

- back on the screw U’ as it revolves, so as to

40
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leave a clear space between cach row of per-

forations, it will be seen that not only the time

of day but also the day of the week can be
seen, and 18 thus recorded. The drum and

the record- -strip are made of sufficient width
to atford room for the entire week’s record,

and at the end of the week the record paper
or slip is removed and filed away, and forms
a record which can be referred to at any time
to see the amount of irregularityin the shaft’s
revolutions on any particular day and the ex-
act hour of that (hy ab whmh the said ir regu-

larity occurred.

The Inug A’ can be pheed or secured on any

shaft of the mechanism A, according to the

frequency with which the incisions on the
printed strip may be desiréd, and is a fixed
factor, as 1t only makes an incision when the
drive-shaft G, whose revolutions are being
registered, has made the number of revolu-
tions 1ndicated by the pointer of the said shaft
to which the lug isattached; therefore, know-
ing the number of revolutions the shaft G has

-made when thisindex hand has made one revo-

lation over 1ts dial, eachincision in the paper
record band or strip will record that number
of revolutions, and when the distance between
the incisions on the record-band vary the exact
1rregularity in- the speed of the drive-shaft
can be readily computed. |

384,479

| curate in its operation.

record-strip is placed around the periphery of
the drum, as described, and the drum is then
serewed upon its supporting-serew U’, so that
| its gear-wheel will mesh with the outer part
of the thick gear-wheel on the mainspring-

shaft of the clock mechanism, and the screw
is then slid into position in its bearing, with

| the lug on ifs collar fitting in the reduced slot
to prevent the serew from turning in the bear- -

ing when the screw-cap A’is screwed down to
bind theserew firmly in its operative position,
the edge of the cap binding firmly against the
bearing-plate, as described, the drum being
adjusted on the screw, so that if the word is to

7 on the printed strip will register with the
point of the marker., When the clock isto be
wound up, the serew-cap is loosened and the
gear-wheel of the dram moved out of engage-

mechanism, and 1s slid-back to engage again
with the'said ogear-wheel when the clock “has
been wound and secured by tln‘hteumg the
screw-cap.

I'rom the foregoing descrlptlon taken in
connection with the accompanying drawings,
the construction, operation, and many and de

readily understood. It will be seen that my
improved mechanisim for registering the nun-

Dber of revolutions of a shaft ranning any kind
of machinery,and alsoforrecording anyirregu-

Jarities which may occur in the slaeed of the
shaft, and for indicating the time of day and
the day of the week when the said irregu-

construction and exceedingly efficient and ac-
It can be readily ap-
plied to any shaft. The mechanism A regis-
18 applied, so that the number of revolutions
can be seen at a glance, while the mechanism
can be arranged to start afresh by merely turn-
ing or adjusting the several taper screw-
caps which carry the index-hands, and an ex-
act record is made of an irregularity in the
speed of the drive-shaft which may ocear, and

| also of the hour of the day and the day o_f the

week when the said irregularities occurred,
and this record-slip can be filed away at the
end of the week for future reference. The
whole combined mechanism 18 inclosed in a

‘the large gear-wheel on the first shaft to pro-
ject sufiiciently to mesh with the pinion of the

tered, the casing being of course provided
| with a hinged front or door, which is opened
to adjust the several indieator-hands and to
remove and replace the record strip or band.

Having thus described my invention, what I
claim, and desire to secure by Letters Patent of
the United States, 18—

the ~wide gear-wheel 'mounted on 1ts main-

‘| spring-shaft, and the plate J’, having the bear-

At the beginning of a week’s work a fresh -

ment with the broad gear-wheel of the clock

cided advantages of my invention will be

larities occurred, 1s comparalively simple in

metal or wooden box or casing, only allowing

drive-shaft whose revolufions are to be regis-

o |
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start, for instance, at seven o’clock the figure
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ters every revolution of the shaft to which it
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120 -
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1. The combmatlon with the clock hawng




20 the main slot and the bearing at the inner end

344,

ing in 1its lower ead, of the screw having the
collar, the screw-cap, the revolving record-
drum having the central pillar fornied with
the longitudinal threaded dperture, and the

5 gear-wheel mounted upon said pillar, sub-
stantially as set forth.

2. The combination, with the clock having
the wide gear-wheel mounted on its main-
spring-shaft, of the bearing-plate having the

1o slot and the bearing at the inner end of the
sald slot, and the reduced slot, the serew hav-
ing the collar provided with the lug, the screw-

cap, and the revolving record-drum having |
the central pillar formed with the longitudi- |

15 nal threaded opening and the gear- wheel
mounted upon it, substantially as set forth.

5. The combination, with the elock having

the wide gear-wheel mounted on its main-

spring-shaft, of the bearing-plate formed with

of the said slot, and having the reduced slot,
as deseribed, the serew having the collar pro-
vided with theluag, the screw-cap formed with
the concaved inner end, and the revolving
25 record-drum having the central pillar formed
~with the longitudinal threaded opening and
the gear-wheel mounted upon it, substantially

as and for the purpose herein set forth.
4. The combination, with the mechanism
30 consisting of the parallel disks, the series of
shafts mounted therein and having the inter-
meshing pinions and gear- wheels, the first
shatt having the large gear-wheel on its pro-
jecting rear end, and one of the said shafts
35 having the lug secured upon it, the dial hav-
ing the circular scales marked upon it, and
the Indicater-hands secured upon the outer
ends of the said shafts, of the centrally-pivoted |
spring - actuated lever having the pointed
40 marker at its lower end, and the mechanism

L

4

AN
G

wheel mounted on it§ mainspring-shaft, the
plate J', having the bearing in its lower end,
the screw hiaving the collar, the serew-cap, the

revelving dram having the central pillar 453

formed with the longitudinal threaded open-
ing, the gear-wheel mounted upon said pillar,
and the record band or strip of paper or other
sultable material removably secured around
the said drum, all substantially as set forth.

50

5. The combination, with the mechanism

consisting of the parallel disks, the series of
shafts mounted therein and having the inter-
meshing pinions and gear-wheels, the first
shaft having the large gear-wheel on its pro-

jecting rear end, and one of the said shalfts

naving the lug secured upon it, the dial hav-
ing the circular scales marked upon 1b, and
the indicator-hands adjustably secured upon
the outer ends of the sald shafts, of the cen-
trally-pivoted spring-actuated lever having
the pointed marker at its lower end, and the
mechanism consisting of the clock having the
wlide gear-wieel mounted on its malnspring-
shafl, the pearing-plate formed with the wide
slot, the bearing, and the reduced slot, the
serew having the coliar provided with the lug,
the serew-cap, the flanged drum having the
central pillar formed with the longitudinal
threaded opening, and thegear-wheel mounted
upon said pillar, and the record-strip of paper
or other suitable material removably secured

around the said drum, all substantially as and

for the purpose herein set forth.
Intestimony that I claim the foregoing as my
own I have hereunto affixed my signature in

presence of two witnesses.

congisting of the clock having the wide gear- |

SOLON M. TERRY.

Witnesses:
ROBT. W. ADAX,
FrED T, PRANCIS,
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