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To all whom it may concern:

Be it known that I, ALEXANDER W. MARR,
a citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, haveinvented a certain new and use-
ful Improvement in Registers, of which the
following is adescription, reference being had
to the accompanying drawings, forming part
of this specification,

My invention relates more particularly to
the registering devices of cash-registering
machines, but is applicable as well to other
classes of registers; and it consists in novel
means for resetting the registering - wheels
or returning them to zero or initial position,
novel means for actuating the transfer-pawls,
and mnovel latches cobperating with such
pawls, all as will be hereinafter more fully
described, and particularly pointed out in the
claims.

In the accompanying drawings, Figure 1 is
a perspective view of a train of registering-
wheels of a familiar form of cash-register;
Fig. 2, an end view of the beveled pinion and
surrounding flange upon the end of the shaft

~ which supports the registering-wheels; Fig.
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3, a detail view of the opposite end of the train
of registering-wheels; Fig. 4, a detail vertical
section on the line 4 4 of Fig. 1; Fig. 5, a de-
tail of one of the registering-wheels, showing
the pawl which is carried by it and coéperates
with the noteh in the shaft; Fig. 6, a vertical
section of a cash register and indicator of
familiar construction having my improve-
ments applied to it; Fig. 7, a detail view of
the mechanism employed in the machine of
Fig. 6 for actuating the rotary shaft; Fig. 8,
a detail view of such shaft and the parts car-
ried thereby, and Fig. 9 a sectional detail
through the rotary shaft of the registering
device.

The same letters of reference are used to
indicate identical parts in all the figures.

The machine shown in Fig. 6 is the same
in its general features as that patented to
Thomas Carney by Letters Patent No. 497,860
and subsequent ones, and will be deseribed
only so far as may be necessary to an under-
standing of my improvements. The key-le-
vers A’ are fulerumed on the horizontal rod
B'and rest at their rear ends upon the cross-

bar ' of the framework and play up and down

in vertical slots in the guide-plate I, and
carry upon their rear ends the vertical rods
E’, provided at their upper ends with the in- 55
dicators I’, said rods having collars G' upon
them which eodperate with the usual pivoted
supporting-bar H' to temporarily support the
indicators in elevated position.

Overlying the entire lot of keys in the ma- 6o
chine is the cross-bar I', provided at its oppo-
site ends with supporting side arms J’, which
are pivoted at their front ends to the side
platesof theframework at I'. Therearedge
of thisbar is provided with a projecting flange 65
which rests upon the upper edges of the key-
levers and codperates with slotted lugs L’
thereon, to connect the operated keys to the
bar I', as usual. The key-levers have pivoted
to their sides near their rear ends graduated 7o
lifters M', which cooperate with the rods N' of
the registering-frames O', which are mounted
upon the shaft P'.  Thereis one of these reg-
istering-frames for each set or group of keys
in the machine, and the lifters M’ of the keys 73
of each group are so graduated that they en-
gage the rod N' of their codperating frame O’
at different points in their upward move-

ments, so that the operations of different

keys in the set will impart different degrees 8o
of movement to the frame, proportionate to
the values of such keys.

Each of the registering-frames O’ has fast
upon it a gear-toothed sector Q', which sec-
tors cooperate with pinions R/, fast upon the 85
hubs or sides of the registering-wheels A,
(see alsoFig. 1,) which registering-wheelsare
mounted upon & rotatable shaft B, which is
supported in the upper ends of the side arms
of a rocking frame C, which is pivoted at its go
lower end upon a rod §', supported in the
framework. The frame O’ has fast upon its
right side, Fig. 1, a horseshoe-shaped plate
K, whose two rearwardly-extending arms
carry friction-rollers T’ U’, codperating with 93
two cams V' W', fast upon a rotary shaft X/,
(see also Fig. 6,) suitably mounted in the
framework and given a complete revolution
at each operation of the machine by the
means hereinafterdescribed. Bysuchmeans too
at the complete downward stroke of any oper-
ated key the shaft X' and cams V' W7 are
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given a half-revolution in the direction of the
arrow in Fig. 1, while at the return upstroke
of such key they are given another half-revo-
lation and Dbrought to initial position. It
will be seen from Fig. 1 that at the first for-
ward movement of the shaft and cams the
shoulder upon the lower side of the cam V'
will engage the friction-roller U’ of the lower
arm of the plate K', while at the same time
the shoulder at the upper side of the cam WV’
will be carried from under the roller T of the
upper arm of said plate, with the result that
said plate and the arm € will be rocked on
their pivotal support 8" and the train of reg-
istering-wheels be thrown rearward and the
pinions R’ engaged with the sectors Q'. This
operation takes place before the scctors are
moved by the operated keys, so that the
movements imparted to the sectors by the
downward strokes of the operated keys are
transmitted to the registering-wheels and the
values of such keys thereby registered. At
the end of the downward strokes of the oper-
ated keys the half-revolution given the shaft
X' and cams V' W/, as before explained, will
have brought the cams diametrically opposite
the positions they occupy in Fig. 1, with the
result that the shoulder on the lower side of
the cam W' in IPig. 1 will stand at the upper
side of said cam and immediately in rear of
the roller 1", while the shoulder at the upper
side of the cam V' in Fig. 1 will stand at the
lower side of said cam immediately over the
roller U’, with the result that at the begin-
ning of the second half-revolution of the
parts, at the return upstrokes of the oper-
ated keys, the plate X and frame C will be
rocked back to the position shown in Figs. 1
and 6 and the pinions R’ be thereby disen-
gaged from the sectors, so that the retwun
upward movements of the latier will not be
imparted to the registering-wheels.

The mechanism for rotating the shaft X'is
located at the right side of the machine, just
within the right-hand side plate of the frame-
work, and henece does not appear in Fig. 6.
It is shown in detail in Fig. 7, where it will
be seen that the cross-bar I', overlying the
key-levers, is provided upon its end with a
stud Y', which projects throngh a horizontal
slot in a vertical bar Z', which bar isprovided
at its lower end with a vertical slot A® which
fits over a stud or boss B2 projecting inward
from the side plate of the framework, by
which slot and stud thelower end of the bar
7' is guided in the vertical movements im-
parted to it by the raising and lowering of
the cross-bar I' at the operations of the ma-
chine. The upper portion of the bar is pro-
vided with a wide vertical slot whose oppo-
site walls are provided with gear-teeth, thus
forming two racks C* D% The rotary shaft
X'’ projects through this slot between the
two racks, and has fast upon it a pinion E?2,
with which the racks are alternately engaged.

At its extreme upper end the bar Z’ is pro-

vided with a housing in which are confined
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two spring-pressed plungers I? G* project-
ing upon opposite sides of the bar and adapted
to codperate, respectively, with two inclined
ribs or lugs M* 1% formed upon the innerside
of the side plate of the framework. Inter-
mediate these two lugs the side plate of the
framework has formed upon it a vertical rib
or lug J?, with which codperates a projection
K* upon the bar Z'.

TUnder the construction above described it
will De seen that when the cross-bar I'is 1ift-
ed by the downward stroke of the front end
of any key-lever A’ the bar Z' will be lifted
and its rack C? caused to turn the pinion E?
and shaft X' forward, in the direction of the
arrow, the adjustment of the parts being
sueh that the complete downward stroke of
the key-lever will cause a half-revolution to
be imparted to the pinion and shaft. During
this upward movement of the parts the pro-
jection I{? upon the upper end of the bar Z'
will travel upward upon the left-hand side of
the rib J* As the plunger T% engages the
inclined surface of the lug I1? the upper end
of the har 7’ will be pressed toward the right,
buat the engagement of the projection K* with
the rib J? will prevent it moving in that di-
rection untilsaid projection clears the upper
eund of the rib J? with the result that the
plunger I'* will be forced to the right into its
housing and its spring put under tension, so
that the instant the projection K? clears the
upper end of the rib J* the upper end of the bar
7" will De thrown to the right and the lower
end of the left-hand rack D* be engaged with
the pinion E% At the downward movement
of the parts, upon the return of the operated
key-lever or levers to normal position, the
rack D? will turn the pinion and shaft for-
ward a second half-revolution, thus causing
them to be given a complete revolution by
the upward and downward movements of the
parts. Atsuch downwardmovement the pro-
jection K?*will pass down along the right side
of the rib J% and as the plunger G* engages
the inclined suirface of the lug I? the upper
end of the bar 7’ will be pressed toward the
left, but the engagement of the projection I
with the rib J* will prevent movement of it
in that direction until the downward move-
ment of the parts is completed and the pro-
jection clears the lower end of the rib J?
whereupon the spring, acting upon the plun-
ger G*, which has been put under tension, will
throw the upper end of the bar 7’ to the lefs,
into the position shown in T'ig. 7, ready for
the next operation.

So much of the machine ag has been thus
far described is old and not of my invention,
with which understanding I will now pro-
ceed to explain my several improvements.
The first of these relates to the transfer de-
vices between the several registering-wheels,
by means of which when one wheel has been
given a complete revolution the next higher
wheel in the series is advanced one number.
As seen in Iigs. 1 and 6, each of the three
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right-hand registering-wheels has fast upon
its hub at the right of the wheel a ratchet L?,
with which ratchets spring-pressed holding-
pawls M?, pivoted in the frame C, engage to
prevent backward movement of the wheels.
With the ratchets of the second and third
wheels there also codperate the transfer-pawls
N?, by which at each complete revolution of
the first wheel the second wheel is advanced
one number, and at each complete revolution
of the latter wheel the third wheel is advanced
one number. (The transfers between the
third and fourth and the higher wheels in the
series are effected by another form of trans-
fer device which has nothing to do with my
invention and which therefore need not be
described.) The transfer-pawls N* arve piv-
oted in and carried by the upper forward
ends of long curved levers 0% which fit in
slots in the lower part of the frame C and are
fulerumed upon the pivotal rod 8 of said
frame. The rear ends of these levers pro-
ject rearward into position adjacent the ro-
tary shaft X' and carry upon their rear ends
friction -rollers P?, with which codperate
cams Q° R? upon the shaft X', Fig. 6, with
the result that at each complete revolution
of said shaft the rear ends of the levers 02
are depressed and their upper forward ends
thrown rearward, carrying the transfer-pawls
N® with them., The rear ends of these pawls
N? are normally held up in such position that
they cannot engage the ratchets 12 with
which they are respectively designed to co-
operate. To this end each pawl is provided
withalateral projection 82, which rests upon a
shoulder formed upon the upper end of a
lateh T? pivoted in the frame C at the right
of the pawl and engaged by a spring U?,
which presses the upper end of the latch
rearward, the engagement of its upper end
with the projection S* of the pawl preventing
rearward movement of the latch under the
influence of its spring U? except when the
pawl itself moves rearward. Springs V2,
confined beneath the front ends of the pawls
N?, tend to throw their rear ends downward,
and do.so whenever the upper ends of the
latches T? are thrown forward from beneath
the projections S? of the pawls. Each latch
T? is arranged in line with a projection W2,
Fig. 9, upon the hub of the registering-wheel

adjacent said latch, and the latch is provided

with a rearwardly-extending projection or
tooth adapted to codperate with the projec-
tion W2 upon the hub of the wheel, with the
result that at each complete revolution of the
wheel the projection W2 will engage the latch
and throw its upper end forward and release
the pawl N?, whose rear end will then drop
sufficiently to bring it into position to codp-
erate with the ratchet T2 of its wheel. It will
be understood from Figs. 6 and 9 that the
ratehet with which the pawl N? in Fig. 6 co-
operates is not the ratchet shown infull lines
in Fig. 6, butis the ratchet of the nexthigher
wheel toward the left, (shown in dotted lines

oo

in Fig. 9,) while the lateh T2 (shown in Fig.
G) codperates with the projection W2 of the
registering-wheel A, (shown in said figure,)
said wheel standing between the lateh and
its codperating pawl N2,

From the foregoing description it will be
understood that at each operation of the ma-
chine the pawl-levers O are engaged by the
cams Q*R*and the pawls N? thrown rearward.
So long as both pawls are supported upon the
upper ends of the latches T their rear ends
will play idly over the upper sides of the tooth
@ of the respective ratchets, and the latter
and their registering - wheels will not be
turned; but when either latch has been
tripped by a complete revolution of its codp-
erating registering-wheel the pawl N2, coop-
erating with the next higher wheel, will drop
into position to engage the tooth ¢ of the
ratchet of such wheel, and at the rearward
movement of the pawl the wheel will be ad-
vanced one number.

Inasmuch as the only thing holding the
latches T? in their forward positions against
the pressure of their springs U?is the en-
gagement of the projections S* of the pawls
N*with the upper ends of the latches, it fol-
lows that at the rearward movement of the
pawls the upper endsof the latches will move
rearward with them, and thatin the ordinary
operation of the pawls (when no transfer is
to be effected and the latches have not been
tripped) the projections 8* of the pawls will
remain in position upon the upper ends of
the latches during their entire backward and
forward movements, with the result that, ex-
cept when the latches are tripped, they con-
stantly sapport the pawls during all the move-
ments of the latter, and thereisno disengage-
ment of the projections S* from the latches
and no danger of such disengagement.

In the transfer devices of these registers,
as heretofore constructed, it has not been pos-
sible for the latches T? to follow and support
the pawls during their complete rearward
movement, the result being that the projec-
tions $* of the pawls would be entirely disen-
gaged from the upper ends of the latches dur-
ing the later portion of the rearsward move-
ment of the pawls and the rear ends of the
latter would be supported simply by resting
upon the upper sides of the teeth ¢ of the
ratchets. When the pawls were thrown for-
ward again to normal position, the projections
8% would again pass over and rest upon the
shoulders of the upper ends of the latches.
Owing to this disengagement of the projec-
tions 8* from the latches, however,itsometimes
occurred that at the return forward move-
ments of the pawls their projections S? would
not pass above and rest upon the shoulders
of the latches, but would strike the rear edges
of the latches at the corner formed by the rear
end of the shoulder and the vertical rear edge
of the lateh, so that the upper end of the latch
would be carried forward with the pawl and
the lateh come to rest in tripped position with
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the pawl set to turn its ratchet at its next
rearward movement. In order to prevent
suchimproperoperation of the parts, extreme
care had to be exercised in constructing and
adjusting them, and even then the improper
operation was liable to occur. I have over-
come the difficulty by so arranging the latches
T? that their upper ends may follow and sup-

port the pawls during their entire rearward

movementand never become disengaged from
the projections $% except when they are
tripped preparatory tothe making of a trans-
fer. Under this arrangement much less care
is required in the construction and adjust-
ment of the parts, while the possibility of errox
in the registration is removed.

It will be understood that when a latch is
tripped and its pawl is set and then thrown
rearward its rear end, as it engages the tooth
of the ratchet at ¢ and turns the latter rear-
ward, will be lifted by the next succeeding
tooth of the ratchet as the latter is brought
to the position of the tooth ¢ in Fig. 6, so that
the projection 8% of the pawl will be again
carried above the plane of the shoulder of the
latch. Inasmuch as the latch has followed
the pawl in its rearward movement and its
rear edge immediately below its shoulder is
bearing against the forward side of the pro-
jection 87 of the lateh, it follows that as soon
as the rear end of the pawl has been lifted,
in the manner above explained, until the pro-
jection S°is carried above the plane of the
shoulder the latter will immediately catch un-
der the projection S*again, and thus serve to
support the pawl in its upper position at the
heginning of its return forward movement.
The pawl will thereupon carry the latch for-
ward with it and the parts will come to rest
in the position shown in Fig. 6.

If the lateh 1% could not move farther rear-
ward than its position shown in Fig. 6 and
follow the pawlin its rearward movement, it
will be seen that at any return forward move-
ment of the pawl its rear end would slip off
the point of the tooth ¢ almost at the instant
the forward edge of its projection S* reached
the rear end of the shoulder of the latch 1%,
with the result that, as has been explained,
the projection S? would be liable at times to
strike the rear edge of the latch below its
shoulder and. carry the latch forward to
tripped position and leave the pawl set for a
transfer. Under my improved arrangement
of the parts the proper reéngagement ol the
projection S* with the shoulder of the lateh
T? is insured not only at the return forward
movement of the pawl N? after having made
an idle rearward stroke and effected no trans-
fer, but also at its return forward movement
after having made a transfer.

The next feature of my invention relates
to the cams Q* R? for actuating the pawl-le-
vers 0% It will be understood from the po-
sition of these cams that they do not engage
the rear ends of the levers O? until the sec-
ond half of the revolution of the shaft X',

and conscquently not until after the sectors

() have transmitted their movements to the
registering-wheels and the pinions R’ of the
latter been disengaged from them. Under
ordinary operations of the machine, there-
fore, the rotary shaft X' at the time the
cams Q® R? engage the pawl-levers is being
moved solely by the action of gravity or the
springs which reset the various parts of the
machine after the front end of the operated
key-lever has been released, such release be-
ing, of course, usually given at the end of
the downward stroke of such lever. Under
such conditions the cams Q? R? do not strike
the rear ends of the levers O* with any con-
siderable degree of force ov violence, so thaft
such levers and the transfer-pawls are moved
with ease and the parts properly operated.
Inasmuch, however, asthe second half-revo-
lution of the shaft X' takes place during the
return upward stroke of the operated key-
levers, and inasmuch as the rear ends of the
levers are positively connected to the rear
edge of the cross-bar I', by whose downward
movement the second half-revolution of the
shaft X' is effected in the manner explained
in conneection with Fig. 7, it follows that if a
person desiring to damage the machine or
cause it to operate improperly shall retain
his hold upon the front end of the operated
key-lever at the end of its downward stroke
and shall then positively lift it to normal
position quickly and foreibly such positive
movement will be imparted to the shaft X'
and the cams Q¥ R? be caused to strike the
rear ends of the pawl-levers with greatly-in-
creased speed and force, the result of which
will be that the transfer-pawls N* will be
thrown rearward so (uickly and violently
that if either of them happens to be set fora
transfer, so as to engage the ratchet of its
cooperating wheel, it will be liable to strike
the ratchet such a blow as will cause the
wheel to be turned more than one number
and an improper registration thus be made.
Tt is a matter of common knowledge that ma-
chines of this character are often placed in
the hands of clerks who object to using them,
and who desire to cause them to work im-
properly by any means in their power, and
that they are often subjected to such severe
usage in attempts of this kind as to seriously
damage them, and sometimes even to break
off the front ends of the steel key-levers. It
has been found from practical experience
that efforts to cause improper registration by
violently returning the operated lever or le-
vers to normal position in the manner above
described frequently occur and are some-
times successful. My invention overcomes
this difficulty and renders it impossible to
cause the cams Q* R* to strike the pawl-le-
vers O with anything more than a substan-
tially normal degree of force. I accomplish

this result by loosely mounting the cams ¢
R? upon the shaft X' (instead of rigidly se-
curing them thereon as heretofore) and con-
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necting them to the shaft by means of a
spring, whereby said cams are permitted to
vield when caused to strike an obstacle with
undue force. ,

The spring connecting the cams to the shaft
is of sufficient strength to overcome the re-
sistance offered by the pawl-levers under nor-
mal operations of the machine, sothatin such
cases the cams act as though they were fast
upon the shaft; but if the shaft be operated
very quickly and the cams caused to strike
the pawl-levers with excessive force the re-
sistance offered will cause the spring to yield
and be put under tension, so that the blow
given by the cams is cushioned and dimin-
ished by their yielding connection with the
shaft. As seen more particularly in Fig. S,
the cams Q?® R? are formed upon a sleeve A%,
loosely mounted upon the shaft X' at the left
of the cams V' W', heretofore described. In-
terposed between the left-hand end of the
sleeve A% and a collar B3, fixed upon the shaft
X', is a spring C?, coiled around the shaft X’
(in this instance around the reduced end of
thesleeve A%) and fastened at itsleft-hand end
to said collar and at its right-hand end to the
sleeve A%. The right-hand end of the sleeve
A?is eut away for a portion of its circumfer-
ence to form a shounlder, which abuts against.
a lug D® npon the shaft X', the engagement
of the shoulder with this lug limiting the
movement of the sleeve A’ under the influ-
ence of the spring €% while the cut-away
space permits the spring to turn in the oppo-
site direction when sufficient force is applied
to it to overcome the tensicn of the spring.

It will be evident that the cam or cams may
be yieldingly connected with the shaft by an
interposed spring in other ways than by the
specific arrangement which I have shown and
described. So far as I am aware I am the
first in the art to combine a cam or cams with
a rotary shaft by means of an interposed
vielding connection which will permit the
cams to yield when they encounter an abnor-
mal resistance, and my invention in its broad-
est sense is of corresponding scope.

The remaining feature of my invention re-
lates to the novel means for resetting the reg-
istering-wheels at the end of a day’s business
or at such other time as the reading has been
taken from the wheels. The shaft I3, upon
which the train of registering - wheels is
mounted, projects at its opposite ends beyond
the side plates of the frame C, and at its left-
hand end has fast upon it a disk D, Figs. 1
and 3, which has in its periphery a single
noteh with which cotperates the rear end of
the left-hand side arm E of a pivoted frame
I, Fig. 1, pivotally supported by its two side
arms upon the frame C or a rod passing
through the same and yieldingly held by a
spring G in normal position with the rear end

-of its left-hand arm E pressed against the

periphery of the disk D. When the shaft B
is in normal position, the end of the arm E
fits in the notch in the disk D. When the

shaft is turned, the eud of the arm is forced
out of the notch as the periphery of the disk
rides under the end of the arm, and when the
shaft completes a revolution and the notch
is brought opposite the end of the arm the
latter snaps back into it and serves to yield-
ingly hold the shaft in normal position.
Bach of the registering-wheels A carries
upon its left-hand side, Fig. 5, a pivoted pawl
H, which is spring-pressed against the shaft
B, a notch in the hub of the wheel permitting
the end of the pawl to engage the shatft. The
shaft is provided with a single longitudinal
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noteh or groove which has an abrupt wall or -

shoulder at one side and a beveled surface at
its opposite side, so that when the wheels are
turned in the direction of the arrow in Fig.
5 in the operations of the register the pawls
may slip idly over the groove in the shaft;
but when the shaft itself is turned in the di-
rection of the arrow the abrupt wall of its
groove will contact with the ends of the pawls
and pick up the registering-wheels, in what-
ever position they may be standing at the be-
ginning of movement of the shaft, and carry
them around with it, so that a complete rev-
olution of the shaft in such direction will
serve to reset all of the registering-wheels to
zero or initial position, as is common in this
class of devices.

Fast upon the right-hand end of the shaft
B, whiech projects to the right of the frame C,
is a beveled pinion I, while surrounding said
pinion and fast upon it or upon the shaft I3
is a flanged disk J, whose flaving flange in-
closes the beveled pinion and projects to the
right flush with or beyond the vertical plane
of the pinion, Fig. 4. Secured to the righs-
hand side of the frame C, in this instance
screwed to the right-hand side of the plate K,
which is fast upon the side of the frame C, is
a housing L, which is provided with a vertical
bore adapted to receive the shank of a key M,
which has fast upon it a beveled pinion N,
adapted, when the key is inserted in place, to
mesh with the beveled pinion I, fast upon the
shaft B, and serve as a means for turning the
shaft B and resetting the registering-wheels.
A pin O is passed through the housing L from
its outer side and projects at its inner end into
the vertical bore in said housing, and the lower
end of the shank of the key M is provided
with a longitudinal groove to codperate with
the pin O, thus serving to prevent the inser-
tion of the key except in proper position,with
the groove P in line with the pin. The groove
P communicates at its upper end with a eir-
cumferential groove in the shank ot the key,
which circumferential groove permits the key
to be turned after having been inserted in
place, while the codperation of the pin O with
such latter groove serves to lock the key in
position after it has been slightly turned and
preventits withdrawal before it has completed
arevolution. Ifthepinion N were of thesame

size as the pinion I, a single revolution of the
key would impart a complete revolution tothe
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shaft B and serve to veset the register-whecls,
but inasmuch as the pinion N, as shown, is
considerably smaller than the pinion I it fol-
Jows that several revolutions of the key will
be necessary to give the pinion I and shaft 13
a complete revolution. To permit the down-
ward passage of the pinion N into mesh with
the pinion I when the key is inserted, the
flange of the disk J is provided at its upper
side with a recess or notch . After the key
has been inserted and slightly turned this
notch ¢ will have been carried away from
normal position and the projecting flange of
the disk J will have moved over the ianer
edge of the pinion N and will then serve to
lock the pinion N in meésh with the pinion Tand
prevent the withdrawal of the key until the
pinion T and shaft B have been given a ¢om-
plete revolution and the registering-wheels
been returned toinitial position, by which lat-
ter movement the notch ¢ will have been
brought to position above the pinion N again,
while the groove P in the shank of the key
will also have been brought into line with the
pin O, sothat the key is free to be withdrawn.

It will be understood from the foregoing
that the codperation of the flange of the disk
J with the pinion N is sufficient for the pur-
pose of locking the resetting-key in position
after it has been slightly turned and compel-
ling the complete resetting of the registering-
wheels before it can be withdrawn, so that
the locking cooperation of the pin O with the
cireumferential greove in the key is not nee-
essary for this purpose, although where the
pin O and a longitudinal groove P are em-
ployed it is necessary that the cireumferen-
tial groove be provided or the shaft of the
key above the end of the groove P be reduced
in order to permit the key to be turned. In
event, however, a pinion N of the same size
as the pinion I be employed the flanged dislk
J may be dispensed with and the pin and cir-
cumferential groove in the key serve the pur-
pose of compelling the complete resetting
movement of the parts.

It will be understood that the ratchet and
pawl devices prevent backward movement of
the parts after the key has been inserted and
turned forward from normal position, so that
after it has been thus tuined it cannot be
withdrawn by turning it backward.

For the purpose of positively locking the
shaft B in normal position (in addition to its
being yieldingly held in said position by the
engagement of the arm I with the notch in
the disk D, Iig. 3) there is pivoted in a ver-
tical recess in the lower end of the housing
L a locking-arm Q, Fig. 4, whose left-hand
end is pressed upward by a spring IR and nor-
mally fits in & noteh bin the lower side of the
flange of the disk J, Figs. 2 and 4. The en-
gagement of the arm Q with the noteh bserves
to positively lock the shaft I3 in normal posi-
tion. When thekey Misinsertedin thehous-
ing L, its lower end bears upon the arm Q
and presses its left-hand end downward out

of engagement with the noteh 0, thus releas-
ing the shaft B and parts fast upon it and
permitting them to be turned by the key.
WWhen they have been given a complete revo-
lution and the key is withdrawn, the spring
R reéngages the locking-arm Q with the
notch D.

So far as the locking and releasing opera-
tion of the arm Q, which has been deseribed,
is econcerned the upper edge of said arm may
be simply a plain horizontal surface, the left-
hand end of the arm being suitably cut away
or shaped to cooperate in the manner de-
seribed with the noteh b in the flange J.  In
that event, however, it will be understood
that the arm Q might be readily disengaged
from the noteh b by inserting any instrument
in the bore in the housing L and pressing the
arm Q downward, in which event the reset-
ting devices might be unlocked and the reg-
istering-wheels be partially or wholly reset
by the elerk or other unauthorized person not
having possession of the key atall.  Farther-
more, it would be somewhat difficult to sub-
stantially vary the locking devices of differ-
ent registers so that the same key would not
cobperate with the different locks and un-
lock others than its own register. I have
therefore provided means for overcoming the
fivst-mentioned difficully to a very great ex-
tent, and also for readily permitting the lock-
ing devices of different registers to be so va-
ried that each register can be unlocked only
by the key belonging to it. To these ends
the upper edge of the locking-arm @, as I
have shown it in the drawings, is recessed
or cut away beneath the bore of the hous-
ing L, and at the left of such recess the cut-
away portion is provided with a hooked pro-
jection ¢, extending upward and toward the
left and having an inclined or beveled right
side, with which the periplhery of the lower
endof thekey Mengages. Nowwhenthearm
Q is pressed downward the proper distance
to unloek the register, its left-hand end will
have been carried out of and below the noteh
D in the flange J, while its projection ¢ will
not have moved downward far enough to
have engaged the notch, so that as the parts
are turned to reset the wheels the edge of the
flange J will travel in the notch beneath the
point of the hooked projection ¢, as seen in
Tig. 4. Tt will be scen that if the arm Q
should be pressed downward far enough to
engage the projection ¢ with the notch b, the
parts would remain locked just as though
the arm had not been depressed at all, and
that it is therefore necessary, in order to un-
lock the parts and permit the wheels to be re-
set, to depress the arm Q exactly the proper
distancee and no farther, and it will be found
difficult to so operate the locking deviee with
anything else than the particalar key belong-
ing to it.

if the inclines upon the projections c of the
arms Q of different locks are slightly varied
the same key will depress the several arms

Furthermore, it will be seen that’
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different distances, and that likewise il the
keys be varied slightly in length or in the di-
ameters of their lower ends different keys
will depress the arm Q of a given lock differ-
ent distances. Thus,in Fig. 4,if the key M
were a trifle longer it will be seen that it
would depress the arm Q so far as to cause

~ the projection ¢ to engage the noteh b and
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lock the parts, while if it were shorter or its
lower end slightly reduced in diameter it
would not depress the arm Q far enough to
disengage its left-hand end from the noteh b.

- Likewise, if the incline of the projection ¢in

Fig. 4 were substantially varied the particu-
lar key M shown in that figure would not
properly cobperate with the arm Q to release
the parts. From the foregoing it will be un-
derstood that by varying the inclines upon
the projections ¢, and also by varying the
lengths of the keys M or the diameters of
their lower ends, it is possible to provide a
very large number of different locks, each of
which can be manipulated only by the par-
ticular key belonging toit. While, however,
this is an advantageous feature of my inven-
tion, the latter is not limited in its broader
scope to this or any other means for differen-
tiating the locking devices, as will be indi-
cated by the terms of my claims.

In the absence of the flanged disk J, as
where a pinion N of the same size as the pin-
ion Iis employed and the locking codperation
of the flanged disk with the pinion N thereby
rendered unnecessary, the end of the locking-
arm Q may codperate directly with the pinion
I, either with a notch cut in its periphery or
with the space between two of its adjacent
teeth, which stand on opposite sides of the
vertical plane of the arm Q when the pinion
is in normal position, as will be readily un-
destood.

From the foregoing description it will be
seen that in order to reset the registering-
wheels it is only necessary to insert the key
M in position and then turn it until the end
of the arm E snaps back into the notch in
the disk D. This reéngagement of the arm
with the notch, under the influence of the
spring, can be plainly seen, felt, and heard,
so that no eareful watching is needed to pre-
vent turning the key too far, and when the
reéngagement takes place the key is always
in position to be removed.

Having thus fully described my invention,
I claim—

1. In aregistering device, the combination,
with two registering-wheels, the lower pro-
vided with a projection and the higher with
a ratchet, of a reeciprocating transfer - pawl
adapted to cobOperate with said ratchet, and
a latch for normally holding said pawl out of
operative position, said latch codperating with
the projection upon the lower wheel to be
tripped at each revolution of said wheel and
permit the transfer-pawl to move into opera-
tive position,and reciprocating back and forth
with the pawl throughout substantially the

complete movements of the latter and main-
taining its operative engagement with the
pawl except when tripped by the projection
upon the lower wheel, substantially as and
for the purpose described.

2. In aregistering device, the combination,
with two registering-wheels, the lower pro-
vided with a projection as W2 and the higher
with a ratchet as 12, of a reciprocating trans-
fer-pawl N? adapted to codperate with the
ratehet L? and provided with a lateral projec-
tion 8% and the spring-pressed latch T? pro-
vided at its upper end with the shoulder nor-
mally engaging the projection S? of the pawl
and provided upon its rear side with a pro-
jection codperating with-the projection W?
upon the lower registering-wheel, the adjust-
ment of the parts being such that the upper
end of the latch T? under the influence of its
spring, is permitted to follow the pawl N?in
its rearward movement to substantially the
limit thereof, with its shoulder remaining in
engagement with the projection S?of the pawl
except when the latch is tripped by the pro-
jection W2onthelowerregistering-wheel,sub-
stantially as and for the purpose deseribed.

3. In a cash-register or other device having
a part to be acted upon by a cam, the combi-
nation of a rotary shaft,a cam loosely mounted
thereon, a coiled spring surrounding the shaft
and secured thereto at one end and acting
upon the cam at its opposite end, and a stop
for limiting the movement of the cam under
the pressure of the spring, substantially as
and for the purpose described.

4. In a cash-register or other device having
a part to be acted upon by a cam, the combi-
nation of a rotary shaft as X', a sleeve A®
loosely mounted thereon and provided with
one or more cams, as R? a collar, as B3, fast
upon the shaft, « coiled spring C?® surround-
ing the shaft and secured at one end to said
collar and at its opposite end to the sleeve
A and a stop, as D3, for limiting the move-
ment of the sleeve A® under the pressure of
the spring C3, substantially as and for the
purpose described.

5. In a registering device, the combination
of the shaft B,the registering-wheels A mount-
ed thereon, suitable means internediate the
wheels andshaft for causing the shaft to pick
up the wheelsand carry them with it when it
is turned in one direction, the pinion I fast
upon the shaft, the housing L having the bore
for the reception of the key, and the key M
adapted to fit in said bore and having fast
upon it the pinion N adapted to cobperate
with the pinion I for the purpose deseribed.

6. Ina registering device, the combination
of theshaft B,theregistering-wheels A mount-
ed thereon, suitable means intermediate the
wheels and shaft for causing the shaftto pick
up the wheels and carry them with it when it
is turned in one direction, the pinion I fast
upon the shaft, the projecting flange J sur-
rounding said pinion and having the notch
or recess ¢, the housing I.having the bore for
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8 570,178

the reception of the key, and the key M
adapted to fit in said Dore and having fast
upon it the pinion N adapted to codperate
with the pinion I and flange Jin the manner
described.

7. Ina registering device, the combination
of theshaft 3, the registering-wheels A mount-
ed thereon, suitable means intermediate the
wheels and shaft for causing the shaft to pick
up the wheels and carry them with it when it
is turned in one direction, the pinion I fast
upon theshaft, the housing L having the bore
for the reception of the key,the pin O pro-
jecting into said bore, and the key M adapted
to it in said bore and provided with the lon-
gitudinal and cireumferential grooves coop-
erating with the pin O, and having fast upon
it the pinion N adapted to mesh with the pin-
ion I, substantially as deseribed.

8. In aregistering device, the combination
of theshaft I3,the registering-wheels A mount-
ed thereon, suitable means intermediate the
wheels and shaft for causing the shaft to pick
up the wheels and carry them with it when it
is turned in one direction, the pinion I fast
upon the shaft, the housing L having the bore
for the reception of the key, the locking-arm
Q) spring-pressed into locking codperation
with the pinion I, and the key M adapted to
fit in the bore in the housing L and tocodp-
erate with the locking-arm @, and having fast
upon it the pinion N adapted to mesh with
the pinion I, substantially as described.

9. In a registering device, the combination
of theshaft B, the registering-wheels A mount-
ed thereon, suitable means intermediate the
wheels and shaft for causing the shaft to pick
up the wheels and carry them withit when it
is turned in one direction, the pinion I fast
upon the shaft, the housing L having the bore
for the reception of the key, the pin O pro-
jectingintosaid bore, the spring-pressed lock-
ing-arm @ codperating with the pinion I, the
key M adapted to fit in the bore in the hous-
ing L and codperate with the arm Q and pro-
vided with the longitudinal and ecircumfer-
ential grooves codperating with the pin O,
and. the pinion N fast upon the key M and
adapted to mesh with the pinion I, substan-
tially as described.

10. In a registering device, the combina-
tion of the shaft B, the registering-wheels A
mounted thereon, suitable means intermedi-
ate the wheels and shaft for causing the shaft
to pick up the wheels and carry them with it
when it is turned in one direction, the pinion
I fast upon the shaft, the projecting flange J
surrounding the pinion ITand having the notch
or recess «, the housing L having the bore for
the reception of the key, the spring-pressed
locking-arm Q pivoted in said housing and
codperating with the noteh b in the flange .J,
and the key M adapted to fit in the bore in

“the housing and codperate with the arm Q,

and having fast upon it the pinion N codper-

aling with the pinion I and flange J in the
manner described.

11. In a registering device, the combina-
tion of the shaft 13, the registering-wheels A
mounted thereon, suitable means intermedi-
ate the whecls and shaft for causing the shaft
to pick up the wheels and carry them with it
when it is turned in one direction, the pinion
1 fast upon the shaft, the projecting flange J
surrounding the pinion I and having thenotch
or recess @, the housing Lhaving the bore for
the reception of the key, the pin O project-
ing into said bore, the spring-pressed lock-
ing-arm @ pivoted in a recess in the housing
at one end of said bore and adapted to codp-
erate with the notch b in the flange J, the key
M adapted to it in the bore in the housing L
and cobperate with the arm Q, and provided
with the longitudinal and eireumferential
grooves codperating with the pin O, and the
pinion N fast upon the key M and adapted to
cobperate with the pinion I and the flange J
in the manner described.

12, In a registering device, the combina-
tion of the shaft B, the vegistering-wheels A
mounted thercon, suitable means intermedi-
ate the wheels and shaft for causing the shalt
to pick up the wheels and carry them with it
when it is turned in one direction, the pinion
I fast upon the shaft, the projecting flange J
surrounding the pinion I and having the
notches ¢ and b, the housing L having the
bore for the reception of the key, the spring-
pressed locking-arm Q pivoted in said hous-
ing at the end of the bore and provided with
the projection ¢ adapted to codperate with the
noteh bin the flange J, and the key M adapted
to fit in the bore in the housing L and codp-
erate with said projection ¢, and having fast
upon it the pinion N codperating with the pin-
ion I and flange J, substantially as and for
the purpose described.

13. The herein-deseribed detachable reset-
ting-key for registers, consisting of the shank
M adapted to it in & suitable bore and hav-
ing the thumb-piece for turning it, and the
pinion N fast upon the shank M near enough
its middle to leave a free projecting end to fit
in the bore and adapted to cooperate with a
pinion turning with the resetting-shaft, sub-
stantially as described.

14. The herein-described resetting-key for
registers, consisting of the shank M baving
the longitudinal and circumferential grooves
at one end, adapted to codperate with a pro-
jection in the bore or guideway in which the
key fits, and having at its other end the
thumb-piece for turning it, and the pinion N
fast upon the shank M and adapted to codp-
erate with a pinion turning with the resct-
ting-shaft, substantially as described.

ALEXANDER W. MARR.

Witnesses:

PEARL N. SIGLER,
ALVARD MACAULEY.
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