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To all whom it may concern:

Be it known that I, Winriam M. McCar-
FERTY, a citizen of the United States, residing
at Mount Sterling, in the county of Madison
and State of Ohio, have invented certain new
and useful Improvements in Caleulating-Ma-
chines, of which the following is a specifica-
tion.

Thisinvention relates to caleulating or add-
ing machines, and has for its object to pro-
vide novel means for moving a numeral-bear-
ing wheel a predetermined distance by the de-
pression of a key.

To accomplish this object my invention in-
volves the features of construction and the
combination or arrangement of devices here-
inafter described and claimed, reference be-
ing made to the accompanying drawings, in
which— :

Figure 1 is a sectional view taken on the
line 1 1, Fig. 2, showing sufficient of a calcu-
lating or adding machine to illustrate my in-
vention. Fig.2is a sectional elevation of the
same. Fig. 3 is a top plan view of the oscil-
latory pawl-box, showing a portion of the
ratchet-wheel in section and also showing the
cam which presses the pawls laterally. Iig.
4 1is a detail sectional elevation of the ma-
chine. Fig.5 isadetail elevation of the pawl-
box, showing a portion of the ratchet-wheel.
Fig. 6 is a detail view of one of thepawls,and
Fig. 7 is a detail view of one of the keys.

In order to enable those skilled in the art
to make and use my invention,l will now de-
scribe the same in detail, referring to the
drawings, wherein—

1* indicates the base of the frame on which
the apparatus is mounted, 2the keyboard,and
A,B,C D, E F, G, H, and I the nine keys
mounted upon the key-board and provided
with bifurcated extremities ¢/, Fig. 7, which
embracealever 3,pivoted at one end,asat3%,so
thatanyoneof the keys may be used to depress
thelever. The lever rests uponalug4, Fig. 2,
attached to the oscillatory pawl-box 5,whichis
mounted on ashaftoraxlem. Thepawl-boxis
provided withaseriesof pawlsabecdefghd
k, all of which are mounted on a single shaft

6 near the base of the pawl-box, and each
pawl, except pawl k, is provided with a re-
tractile spring 7 for retracting the pawl back
into its normal position. The pawl-box com-
prises a front plate 5 and a rear cross-bar 8,
Tigs. 3,4, and 5,and the upper free extremities
of the springs 7 bear against the cross-bar 8,
whilethe upper extremities of the pawls arelo-
cated between the front plate 5* and the said
cross-bar. Thepawlsare adapted to engagea
ratehet-wheel 9, forming a part of orattached
toasleeve 12, whichis mounted on the shaft13.
The sleeve 12 also carries a numeral-bearing
wheel I, having lateral projections 14 and
adapted to be rotated through the medinm of
a convoluted spring 11, one end of which is
secured to the shaft 13 and the opposite end
to the wheel I.. The convoluted spring is re-
tained in proper position relatively to the
numeral-bearing wheel by a disk 20, rigidly
secured to the shaft 13 by a screw 21. The
convoluted spring 11 has a tendency to con-
stantly rotate the ratchet-wheel 9 and wheel
L in the direction of the arrows, Figs. 1, 3,
and 4, and the power of thisconvoluted spring
is greater than the power of any one of the
springs 7, so that on the back-stroke of the
pawl-box the ratchet-wheel engaging a pawl
will press the latter from the bar 8 to the front
plate 5%, as will hereinafter be obvious.

T, Figs. 2 and 3, indicates a cam, the for-
ward end of which projects forward over the
pawl-box atone side of the ratehet-wheel and
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holds the several pawls in their forward posi- -

tion, causing them to engage successively
with the same tooth of the ratchet-wheel, so
that the entire series of pawls as they are
moved in one direction are prevented from
releasing the ratchet-wheel when the pawl-
box is rocked forward on its axism, and they
successively yield onenoteh during this move-
ment of the pawl-box, so that each additional
pawlallows one step movement of the ratchet-
wheel as the pawl-box moves back into its
normal position.

10, ig. 2, indicates a retractile spring for
holding the pawl-box, so that pawl a, Fig. 2,
is normally in engagement with the ratehet-
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wheel 9. When the key A is depressed, it
moves the lever 3 and rocks the pawl-box a
sufficient distance to bring the pawllintoen-
gagement with one of the teeth of the ratchet-
wheel, thepawl o being out of contact. When
the pawl-box is released, by releasing the le-
ver 5 and key A from pressure the retractile
spring 10 draws the pawl-box back and the
pawl a yields, thereby allowing the ratchet-
wheel to move one step forward underthe in-
fluenee of the spring 11. The front plate 5,
Figs. 3 and 4, arrests the forward movement
of the pawls successively, and the cross-bar 8
arrests the rearward movement of the pawls,
so that the pawls can move a distance for-
ward and backward corresponding to one
tooth of the ratchet-wheel. In like manner
by depressing the key B the pawl-box is tilted
or oscillated enough to bring the pawl ¢ into
engagement with the ratchet-wheel 9, the
pawls a b having dropped back as they pass
out of engagement, which is the position
shown in Figs. 3, 4, and 5. 'When theleveris
released, the spring 10 brings the pawl-box
back, the pawl b yielding to allow the ratchet-
wheel to move one step, and then the pawl a
in like manner allowing it to move a second
step. The depression of a third key wouldin
like manner bring the pawl d into engage-
ment with the ratchet-wheel, and when the
lever is released the pawls ¢ b a would sue-
cessively engage the ratchet-wheel and yield
to allow the said wheel to move three spaces.
As the leveris depressed, the pawls are moved
forward toward the front plate 5* by the cam
T of the pawl-box, and each pawl passes the
given tooth without movingit; but asthepawl-
box moves backward to its normal position
each pawl sucecessively engages with the suc-
ceeding tooth and then yields, owing to the
power of the spring 11, thereby obtaining a
step-by-step movement of the wheel L.

The shanks of the several keys A B C,
&e., are slotted, as shown in Tig. 7, so that
the pawl-lever 8 may be depressed by, say,
the farthest key, as shown in dotted lines,
Fig. 1, without affecting the movement of the
individual keys in front thereof. The de-
pression and release of key A permits the
ratchet-wheel 9 to move one step. The de-
pression and release of key B will permitthe
ratchet-wheel to move two steps, and like-
wise the depression and release of the other
keys will permit the ratchet-wheel to move a
corresponding number of steps, key I per-
mitting it to move nine steps. .

I have shown as the preferred form of driv-
ing secondary adding or carrying wheels a
projection 14 upon the wheel L.  When this
wheel Lhasmovedapredetermined distance—
say, ten, one hundred, or one thousand—the
projection 14 comesin contact with the pawl-
box of the next adding or carrying wheel and
moves it one notch and registers, say, one
hundred or one thousand on the wheel 1.
If it be desired toadd more than ten, one hun-
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dred, or one thousand, the keys of the suec-
ceeding wheel or wheels L” are used.

Any number or series of calculating ap-
pliances may be employed. Suppose the ap-
paratus be intended to add tens and hun-
dreds, three sets of pawl-boxes, keys, and
levers will be required. Say youwish to reg-
ister one hundred and wtwenty-five, the key
corresponding to numeral “5” would bestruck
onthe first or unitsseries of registering-keys,
then the key corresponding to “2” on the sec-
ond or tens series, and “1” on the third orhun-
dreds series. Each series of mechanism is
independentof theother in its operation, and
each is moved one noteh by the projection 14
at each revolution of the preceding register-
ing-wheel.

10%, Fig. 2, represents an expansible spring
for returning the pawl-box 5 of wheel L’ fo
its normal position after being depressed by
the lever 3. Thesleeves12 are mounted loose
on the shaft 13, the shaft 13 being the means
by which the spring 11 is wound after becom-
ing uncoiled.

17 represents a ratchet-wheel on the shaft
13, engaged by spring-pawl 18 to prevent the
springs 11 from uncoiling after being wound
up.

19 is an angular portion, to which the wind-
ing-key is attached to wind the springs.

If the wheel L be provided with, say, four
projections 14, as shown in Fig. 1, and the
ratchet-wheel 9 has forty teeth, the periphery
of the said wheel will be numbered from “1”
to “10,” inclusive, between every two projec-
tions.

Having thus described my invention, what
I claim is— .

1. In a caleulating-machine, the combina-
tion, with the spring-impelled ratchet-wheel
9, of the oscillatory pawl-box 5, containing a
series of pawls for successively engaging the
ratchet-wheel, and lever mechanism for oper-
ating the pawl-box, substantially as described.

2. In a calculating-machine, the combina-
tion, with the spring-impelled ratchet-wheel
9,0f the oscillatory pawl-box 5, provided with
a series of spring-pressed pawls for success-
ively engaging the ratchet-wheel, and a lever
mechanism for operating the pawl-box, sub-
stantially as described.

3. In a caleulating-machine, the combina-
tion, with the spring-impelled raichet-wheel
9, of the oscillatory pawl-box 5, provided with
a series of spring-pressed pawls for success-
ively engaging the ratchet-wheel, the cam T
for holding the pawls in their forward posi-
tion,and a lever mechanism for operating the
pawl-box, substantially as described.

4. In a calculating-machine, the combina-
tion, with the spring-impelled ratchet-wheel
9, of the oscillatory pawl-box 5, provided with
a series of pawls for successively engaging
the ratchet-wheel, the cam T, the wheel L,
provided with a projection 14, the pivoted le-
ver 3 for engaging a partof the pawl-box,and
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means for operating the lever, substantially
as described.

5. In a calculating-machine, the combina-
tion, with a spring-impelled ratchet-wheel 9,
of an oscillatory pawl-box 5, provided with a
seriesof pivoted spring-pressed pawlsforsuc-
cessively engaging the ratchet-wheel, a piv-
oted lever 3 for engaging a part of the pawl-

box, and a series of keys for depressing the
lever, substantially as described. 10
In testimony whereof I have hercunto set
my hand.
WILLIAM M. McCAFFERTY.
Witnesses:
0. A. SPERRY,
A, L. HASTINGS.




