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To all whom it may concerm:

Be it known thaf I, WIirnrrAM H. COOLEY a'

citizen of the United Sbate% residing at Br ock-
port, in the county-of Monroe and State of
New York, haveinvented anewand Improved

Means for Limiting Transfer Privileges, of

which the following is a specification.

One of the principal objects of my inven-
tion is to provide means for indicating upon
q transfer or ticket the timse limitations there-

on of such a character that it shall be impos-

sible for the conductor to give to a passenger
a transfer good over more than the allotted

period of time without detection—thatis, the.

conductor cannot give to any one passenger
a transfer good until any particular point of
time and then deliver to another passenger a

~transfer with a time limitation expiring at an
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5o gether in such a way that the completion of |

earlier point of time than that on the preced-
ing transter. -

Another object of my invention is to pro-
vide a means for preventing the receipt and
use of transfers by a conductor after the time
limitation thereon has expired.

In carrying out my invention I make use
of a tmnsfel ticket upon which there are
printed in any suitable order the different di-
visions of the road or system of roads upon
which transfers may be used, or, if preferred,
the points at which a transfer may be made
from one road to any other road passing that

particular point. In connection with such a
ticket I make use of several series of time-
indicating punches—a first series arranged to
indicate the fractions of the hour, as “1 2,
3, 4, 5, 6,” indicating the six even lelSIOIlS
of an hom of ten mlnutes eachor‘1,2,3,4,”
indicating the four even divisions of an hour'
of fifteen “minutes each. A second series of
such punches is devoted to the hours of the
day. A third series is devoted to the indica-
ticns ““A”or ““P,” indicating time in the fore-
noon or aftelnoon A fourth series is used
to indicate the days of the month. Thismay
be a single series for the units and another
series f01 the tens co6perating together to in-
dicate the days of the month. A fifth series
is used to indicate the months of the year.
These several series of punches cooperate to-

a cyele in each seriesadvances the next series

| of a higher denomination one poinf or step in
1ts cycle

I have shown herein each series of dies and
its corresponding eooperatmﬂ punches ar-
ranged upon a pair of codperating wheels,
these wheels revoluble upon suitable bear-

ings formed on the jaws of a suitable punch-

frame in which preferably the jaws are ar-
ranged to so codperate as to always remain
pa,mllel with each other.

The first series of wheels at the inner end

of the punch may be arranged to indicate the

fractions of the hour, and when they are re-

volved, so as to complete the ¢cyecle standing
for the desired number of equal parts into
which the hour is divided, they advance the
next pair of coOperating ‘wheels indicating
the hours of the day one step or one hour
The complete rotation of the codperating
wheels standing for the twelve hours of the
half-day serves to advance the codperating

A, M.” and “P. M.” wheels one step, and
these latierin turnateach alternate step com-

plete their cycle and at each such completed
cycle serve to advance the codperating units-
wheels of the system representing the days of
the month one step or one day. 'This saimne
system of coodperation is made use of also
between the wheels representing the units
and the tens of the days, and, further, also be-
tween the wheels representinw the tens of the
days and the wheels representing the months
of the year. These codperating punch and
die wheels are arranged to be advanced by
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mechanism under the control of the conduc-

tor in such a way that any motion imparted
thereto must be progressive, and no one patr
of such codperating punch and die wheels
can be worked backward, so as to indicate a

‘point of time earlier than that indicated at

the time of the last. punching. The result of
this is that the conductor cannot give to any
passenger a transfer with an extended time

Q0

limitation indicated thereon without being 95

compelled to give to the next transier whwh
he issues the same limitation. As an addi-

tional check upon the use of such transfers
each conductor upon receiving a transferis re-
‘quired to punch out of such transfer (and pref-
erably in a space thereon devoted to this pur-
pose) with his punch the time at which he re-
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ceives it. Thus we have provided 4 double
check against the abuse of the transfer privi-
lege—the first consistingin means for prevent-
ing the issue of a transfer with an improper
time limitation and the second check consist-
ing in an indication of the time at which the
transfer is received by tlie conductor on the
car to which the passenger 1s transferred.

In carrying out my invention I also provide

means whereby the conductor may period-
ically advance the colperating punch and
die wheels,so as to indicate the proper time of
1ssuing the transfers. - These punch and die
wheels may be arranged to mark the trans-
fers 1n any suitable way, so that such mark-

- ing shall ineffaceably indicate the desired
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time limitation. While any system of so
marking the transfers may be employed, I
prefer to use punches and dies co6perating to
punchoutof the ticket and remove therefrom
portions of sach a conformation as to indicate
by figures the desired time limitations. Ialso
provide the punch with anumber or othersuit-
able characteristic indicating the line upon
which the punch is used, such punch being
used only upon a line whose indicating char-
acteristic corresponds with the characteristic
given on the ticket for that particular line or
division of the road in the list of lines or di-

visions of the road or systems on the tickets..

I prerer to provide the punch also with a suit-
able characteristie indicatina the conductor

- 1n whose band the punch is used.
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In making out his trip-reports the condue-
tor may be required to indicate upon the en-
velop or upon some predetermined point on
his report-slip with his punch both the com-
mencement and the completion of each trip.
This will serve then also as a time-check
upon the car and the conductor for each trip.
It will also serve to indicate whether or no

the conductor has his punch in proper condi- |

tion for giving the desired time limitations at
the commeneement and end of each trip, serv-
Ing also to indicate by comparison with the
transfers reeeived whether or not a condue-
tor has taken any transfers after the time limi-
tation thereon has expired.

The accompanying drawings, illustmting

my invention, are as follows:

Ifigure 1 is a vertical longitudinal section
through the center of my punch, while Fig.
2 18 an end view of the stripping mechanism
as seen from the left and with all the parts

to the right of the left-hand end of the case

C removed. Fig. 3 is a top view of the strip-
per S, and Ifig. 4 is an end view of the strip-
per S with such stripper turneéd over to the
left ninety degrees from the position indi-
cated in FKig. 2. Fig. 5is a detail of the lock-
ing mechanism of the stripper S, as will be
explaimed. Fig. 6 is a view similar to Fig. 3
of the guide-plate S’, while Fig. 7 shows in a
view similar to Fig. 4 this same guide-plate
S'.  Fig. Sisa view of the punch as seen from
the rear. Ifig. 9 is a side view of the handle

T
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Fig. 10 is a sectional view of the punch, taken
along the line x vy of Fig. 1 and with all the

parts to the left of such line removed. In %o

this figure none of the operating mechanism
connected with the handle is shown. Fig. 11
1s a view of the cam-operating plate D and
its connecting mechanism, such as would be
seen by removing the rear end of the case-
pieces C C’ along the line x' 4’ seen in Fig.
12. Fig. 12 is a side view of the colperating
punch and die wheels in their relative post-
tions and also the permanent registry mech-
dgnism under the control of the cam-plate D
seen in Fig. 11. In Fig. 12 the case-pieces
C ' are shown in vertical section taken
through the center of the punch. IFig. 13
shows in diagrammatic relation the extreme
end punch-wheel 2 and die-wheel ', with

| the permanent registry-pawls 2’ and 2" in op-

erative position with all parts to the right of
the line «* #° removed, as well as also the
cases C and C'. In this figure the corre-

sponding cams ¢’ and &' are also seen sup-

ported by their respective shafts. Fig. 14
shows in enlarged view in vertical central
section the codperating mechanism between
any two adjacent ones of either the punch or

die wheels, whereby each one of such wheels

communicates at the proper time the desired

‘amount of angular motion to the next wheel

in the system. FKig. 15 shows in a viewfrom
the right-hand side as seen in Fig. 14 and to
the same scale as Fig. 14 die-wheel w?, as wiil

‘be explained, Figs. 16,17, and 18 show ver-

tical transverse sectional views of the parts

| seen in Ifig. 14 and to the same scale as Fig.

14, taken, respectively, along the lines &8 ¢/°

xt y* a® 3, Fig. 19 shows a portion of the
upper corner of the case C, with the worm-
carrying rod ¢* seen therein, such section be-
ing taken along the center of the keyhole /.
Kig. 20 shows a development of the keyhole /
and the means for necessitating a partial re-
moval of the key in order to complete each
revolution of such key. Fig. 21 is a view of

the extreme left-hand end of the key %« seen

in Fig. 22, while Fig. 22 is a side view of such

| key. Fig. 25 shows a top view of the worm-

carrying shaft orrod ¢°®. Fig. 24showsin de-
tached detail the mechanism for preventing
a backward rotation of this worm-carrying
shaft or rod ¢*. Fig. 25shows a development
of each set of such punch and die wheels.

| F'ig. 26 shows one of the forms in which a

transter-ticket may be printed in accordance

| with my invention and adapted fo use with

}

the punch mechanism also illustrated herein.
In Fig. 27 there is seen only the lower end of
a trip-reportslipsuch as may be nsed in con-
nection with my punch and transfer to pro-
vide a time-check upon the trips of the car.

‘Figs. 28 and 29 are views similar to Fig. 15 of

the die-wheels w*and w?°, respectively, as will

be explained, drawn to the same scale as the

parts shown in Fig. 14. | a
Similar letters refer to similar parts through-

and the operating mechanism for the punch. | out the several views.
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~arranged to punch out from the ticket
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Referring to the drawings, my punch con-
sists of two body-pieces H and H', connected
together by links ¢® and ¢*, pivoted, respec-
tively,at theirforward ends to the body-pieces
Hand H'. These links ¢® and ¢* are also piv-
otally connected together at their middle
points, asindicated. In the rear endsof these
body-pieces 2l and H' are seen slois j and 7,
respectively, in which the pins connecting the
rear ends of each pair of these links ¢® and ¢*
may slide, the construction as thus far de-
scribed consisting, substantially, in the usunal
arrangementof parallel moving parts already
well known.

Refer to Figs. 1,8, and 9. In order to in-
crease the power which may be applied to
the punch, I make use of a-handle-piece
H2, articulating on each side of the body-
pieces II and H’ with the links ¢° and ¢® in
such a way, as clearly indicated, that tne
amount of motion which may be imparted to
this handle-piece H? is several times that
which is thereby communicated to the body-
pieces H and H', moving them together. Suit-
able guide-pins p and p’ are provided to main-
tain a lateral alinement of the body-pieces H
and H'. These pins are secured in the up-
per body-piece H and work in suitable holes
therefor in the lower body-piece H'. The
spring f, seated in suitable holes therefor in

the body-pieces H and H', is provided in or-
der that the parts, when not otherwise oper-

ated on, may be forced thereby to the posi-
tion indicated in Fig. 1. The handle H? con-
sists of a curved plate having arms extend-

ing, as indicated, on both sides of the body-
pieces H and H', so as to articulate with links

¢ and ¢® on both sides.of the body-pieces 1
and H'. In operating the punch itisheld so
that the body-piece H, which in reality con-
stitutes the upper handle of my punch, lies
in the palm of the hand with the lower han-
dle-piece H? beneath it and grasped by the
fingers of the operator. The body-pieces H

and H’', respectively, are extended to the lett.

to form the bearing-arms « and a', respec-
tively, carrying suitable codperating punch
and die wheels. The arm a is carefully
turned to form a series of bearings decreas-
ing in size as they go toward the left or toward
the end of the punch, and on these several
bearings are located the series of punch-
wheels 4% 4° 7% 23 2® ¢/, each of which carries
a series of punches extending radially out-
ward therefrom.  In Fig. 12 these punches
are shown as cylindrical. They are, how-
ever, so conformed as to operate in connec-
tion with their corresponding die-wheels to
punch out from the ticket a series of figures,
such as is indieated in Fig. 25, which shows
the stretch-out or development of each set of
punches. Those on the punch-wheel " are

igures
as follows: *“12, 1,2, 3,4, 5,6, 7, 8,9, 10, 11,”
and those on the wheel 7° are arranged to

punch out figures as follows: ¢“3,1,2,3,1, 2, 5,

| to punchout figures “‘1, 2, 3,4, 5, 6, 7, S, 9, O,ﬁ:

and those on the wheels* are arranged to
punch out characters as follows: ““ A, P, A,
P, A P, A P, A, P, A, P,” and those on the
wheel 7% are arranged to punch out figures as
follows: 12,1, 2,3,4,5,6,7,8, 9,10, 11,” and
those on the wheel 2° are arranged to punch
out figures as follows: ““4, 5,0, 1, 2, 3, 4, 9,
0, 1, 2, 3,” all reading from the middle of
Fig. 25 upward. In the same way there are

carried upon the extension a' of the body-

piece H' a series of die-wheels w' w? w® w*
w? Wb, which eooperate with the just-above
mentioned punch-wheels when brought to-
oether by the handles H and H° in such &
way as to effect the punching out of char-
acters such as just deseribed from the pa-
per previously-inserted between the punch-
wheels and die-wheels, all as clearly indi-
cated in Fig. 25, showing a development of

the punch and die wheels in sneh a way

that the progressive motion of the punches
and dies on the wheels is toward the cen-
ter of the ficure from the upper and lower
ends thereof. As just before mentioned, in
Fig. 12 the punches on these wheels ¢’ 7° ¢° ¢*
5 7% are diagrammatically shown as plain eyl-
inders, while the coOperating die - wheels
therefor are shown with round holes therein.
These codperating systems of punch and die
wheels are inclosed within the cases Cand C,
within which there are also located, as indi-
cated in Fig. 10, the bearings b', 0% 0% and
bt for the shaft ¢?, carrying two worm-wheels
g* and g%, arranged to mesh with and imparb
their motion, respectively, to the gear-wheels
g and ¢', carried by the extended hubs s° and
st formed, respectively, on the punch-wheel
1% and the die-wheel 0", |

The upper end of the shaft a? as seen in

Fig. 23, has a hole therein conformed to and.

arranged to receive the extension %' on the
key %. Thiskey kisarranged to be inserted
through the keyhole /. The development of
this keyhole, as seen in Fig. 20, is such that
the projection formed just above the exten-
sion &’ on the key k& meets with a stop A in

‘this keyhole [ at each revolution of the key

I, necessitating a slight raising of the key /¢
before the revolution can be completed. A
suitable clearance-slot.allows the key to be
inserted only at one point and also admits of
the raising of the key when it meets with the
stop 2%, The worm g*is rigidly secured upon
the shaft a?, and this shaft a®is capable ot
longitudinal movement through the bearings

1 5% and bt to admit of the punch-carrying bars

or spindles ¢ and ' being forced together in
punching the tickets or transfers. For this
purpose also it will be understood that the

worm ¢° is splined upon the shaft a* in such
a way as to admit of a longitudinal movement

of such shaft through such worm. Thisshatt
a® may be rotated in the manner already de-
seribed at the proper time by means of the
key % inserted in the keyhole /, and a back-

1,2,” and those on the wheel 4 are arranged | ward rotation of this shaft a?is prevented by
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means of a ratchet-wheel 7, carried thereby,
coOperating with a suitable spring-pawl &,
supported from the bearing 6% A plate dis
arranged to.shut over the top of the shaft a?,
as will be explained later, to prevent the in-

ditions. The cases Cand C aresecured upon
the members a and «', respectively, in any
suitable manner. (Not shown.)
RefertoFigs. 1, 2,38, 4,5, 6,and 7. Inorder
that the 131(311613 may not be dr awn upward with
the punches on thoe wheels 7' 22 72 ¢+ 7% ¢° after

it has been punched and when the spring f

forces the jaws of the punch apart, I pro-
vide a stripper S, carrying on its horizontal
portion a series of holes through which the
punches on the wheels 2’ 2°*4*2° 25 may freely
pass. Thisstripper s hasatitsright-hand end
spring projections s’ and s*, arranged to enter
suitable slots in the sides of the upper case C.
These projections s’ and s* when they have
entered suitablesletstherefor provided in the
sides of the upper case C are securely held
there by means of the latches { and £, re-
spectively. These latches ¢ and £ are so
formed and pivoted to the case C, as seen in
Figs. 4 and 5, that the projections s’ and s°
may be inserted into the slots in the case C
through clearance-openings in such latches,
and then by moving the latches to their other
extreme position these projections s’ and s?
are retained in such slots. In order to press
the rear end of thestripper S (or the end near
the handles) down away from the punch-
wheels, the latches ¢ and #* are moved so as to
release the projections s’ and s®. These pro-
jections are forced downward out of the slots
in the case C, and then by moving the latches
/' and {* to their locking position the projec-
tions s’ and s° are prevented from reéntering
such slots. The stripper 3, it will be seen,
occuples such a position that the punch-
wheels 2’ 2° 7% 2* 7° 2% cannot be rotated until
such stripper is forced downward. Provi-

sion 18 made for this asfollows: In the verti-

cal member of this stripper S there is formed
a slot 4°, through which pass screws, as seen,
and by means of which this stripper is se-
cnred to the block 2, which in turn is secured
upon the front end of the member a. The
upper screw just referred to carries also a
lateh ¢, which isarranged to engage the open-
ing 7¢, formed in the vertical member of the
stripper S and hold such stripper downward
against the action of the spring /' when such

stripper has been forced downward. " Upon

releasing the latch ¢ the spring 7' forces the
stripper upward to the position shown in Fig.
1. The rear end of the stripper—thatis, the
end toward the handle—must also be forced
downward on each side and held down by
means of the latehes ¢ and #* when it is de-
sired to rotate any one or more of the wheels
v 1, 20t 2° 2% It will be understood then that
at each ad]ustment of any one of the punch-
wheels 2/ 7°4° 24 2° :° this stripper must be foreed
downward and held there by means of the

P T T L. “

| held there by the Ilatches ¢ and ¢~

{ spring £’ is rigidly secured at one end to the
sertion of the key except under proper con- |

i further description or illustration.

680,645

lateh ¢ at its front end, and also the projec-
tions s’ and s* must be forced downward in
the slots in the sides of the upper case C and

The

vertical member of the stripper S and also
at the other end of the block 2. This pro-
vides that when the punch i1s operated the
stripper 3 is first pressed upward against the
action of the spring " and the spring projec-
tions s’ and s°. Then the punchingis effected
and then when the pressure on the handles or
the punchisrelieved, asthe spring f forces the
body-pieces of the punch apart, the spring
1’ and the spring-projections s’ and s® force
the stripper S downward and away from the
panches, removing therefrom the ticket or
transfer punched. In order to present a
smooth and level surface for the insertion of
the ticket,the guide-plateS'isprovided,which
may besecured to the block 20, secured in turn
to the lower member ¢’ of my punch, at its
frontend. A suitablesight-opening 9*is pro-
vided in the end of the stripper S in order
that the conductor may properly locate the
ticket or transfer in the punch before oper-
ating the punch.

The block 1, secured to the front member
a of my pum;h may carry punches arranged
to punch out from the ticket characters whieh
shall "indicate the particular conductor in
whose hands the punch is used and alsc the
line upon which the punch is used. Such an
arrangement is indicated in the drawings in
Ifig. 26. Here the star opposite the line *¢ Cl1,

‘north,” and lying also opposite to the time

indication punched out on the tfransfer, is
used to indicate the conductor who has the
punch in hand—that is, 1t 18 the conductor’s
characteristic—while the characters punched
out immediately above and below it are used
to indicate the line on which the punch is
used—thatis,**A” and ‘*1” stand for ** South
ave.” All of the puuches that are used on

| any one line will bear a common line charac-

teristic or indication, while eacn punch used
upon that line will bear a conductor’s char-
acteristic or indication different from that of
any of the other punches used on the same
line. The punches carried by this block 2
coOperate with suitable dies formed in the
bleck w, secured at the left-hand or front

| end of the member ¢’ of my punch, to punch

out from the ticket or transfer the desired
characteristics, just-above described, indicat-
ing the conduetor and the line. The punches
sba.ndmo* for the conductor’s characteristic

| and. for theline characteristic may beso made

and inserted in this block 2 as to be readily
removable thereirom, so that by changing
such punches the characteristic standing for
the conductor and the line may be changed
and varied at pleasure by means of mechan-
ism 50 well known in the art as to call for no

In the

same way also the dies cooperating with such
| punches may be removably secured in the
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block 7, so as to be interchangeable, or, if

preferred,thisblockemaycarry fixed punches
cooperating with fixed dies formed on or se-
cured to the block w, and such blocks 2 and
ww may be made readily removable and inter-
changeable by means of devices already well
known in the art. The gear g and ¢’ and
their operating-worms g® and ¢°, respectively,
may be so arranged that either one revolu-
tion or two revolutions may be required in
order to advance the punch-wheel 2° one step,
together also with the die-wheel 2®. In Figs.
10 and 24 there is shown a ratchet-wheel 7,
carried by this shaft a® and so engaged by a

spring-pawl {* as to prevent a backward rota-

tion of this shaft a?. |
In Fig. 1 the mechanism internal to the

punch and die wheels, by means of which

each one of such wheels actuates the next ad-
jacent one to the left, is omitted. I willnow
describe such mechanism, reference being
made to Figs. 14, 15, 16, 17, and 18. On the
punch - wheels the punches extend radially
outward from the several wheels ¢’ 2° ¢° ¢*
7% 45, as indicated, while in the case of the die-

svheels 10" 10° w08 20t 207 wb there is a second or

outerrimcarryingthe dies that cooperate with
the punches on the punch-wheels. The inner
rim of the die-wheels is of exactly the same

diameter asthe rim of the punch-wheels, from

which the punches extend outward. The
mechanism withint the several punch-wheels
is exactly the same as that located within the
inner rim of the corresponding die-wheels.
Hence it will be necessary todescribe only the
mechanism located within the 1nner rims of
one adjacent pairof wheels—forinstance, the
die-wheels w* and w-.
wheels is arranged, as indicated 1n Fig. 1
and in enlarged view in Fig. 14, to revolve
freely upon the member ¢’ and near the outer
end of that particular step of this member o'
on whichitis located, while against the shoul-
der formed by the next step to the right there
is rigidly secured to this membera’ the cam-
arm 1, in which there is formed the cam-slot
z, and throngh an opéning in thisarmw there
projects the cam ¢!, formed on the latch-plate
v, which is seated against the web of the die-
wheel 20% and is arranged to reciprocate
vertically upon the hub of the wheel w7,
as indicated in Fig. 18. This cam €' pro-

jects through an opening in the cam-plate :

w in such a way as to close the cam-slot 2
therein when this latch-plate v is forced up-
ward by a suitable spring, as indicated In

Fig. 18, so as to cause the lateh 4%, attached

to this latch-plate v, to engage one of the
notches in the ratchet n, projecting inwardly
from the inner rim of the wheelw? Carried
by the web of the wheel w* is seen a pawl ¢’,
which is pivoted to the web of this wheel w?®
and normally forced inward by means of a
spring, as indicated in Fig. 16, to such a

point that it will just engage the left-hand
end of the slot z in the cam-plate u, as seen
in Fig. 17, but be entirely free from the

Each of these die-

F

d

teeth of the ratchet ¢q. Projecting from the
pawl ¢* toward the front end of the punch

or toward the next wheel 1n the series which

is to be operated is seen a pin p°, secured
in this pawl ¢’.. The rotation of the wheel
w3 over to the right, as seen in Ifigs. 15,
16, and 17, causes this pin p° to enter the
cam-slot z in the cam-plate w. The further

rotation of the wheel w?® over to the right.

causes this pin p* to force downward the
cam e® on the lateh - plate v, disengaging
the latch A!2 from the notches of the ratchet
n on the wheel «? whereby the wheel 10’ may
be carried forward by the further rotation of
this wheel w3 over to the right, as at this time
the pin p® has engaged a tooth on the ratchet
g, extending inwardly from the inner rim of
the wheel w?* between the cam-plate © and
the body of the pawl ¢’.. The further rota-
tion of the wheel w®over to the right first re-
sults in a release of the cam ¢ from the pin
1%, at which time the latch-plate v, encireling
the hub on the wheel 20 under the influence
of its spring, as indicated in Fig. 18, is forced
upward, so that the lateh /' rests in the
space between the notches in the ratchet n.
When this wheel 20° has been rotated so as
to bring the pin p? out of the slot z, then this
pin p?is forced inward by means of its spring,

as indicated in TFig. 16, so that it is out of

engagement with any of the teeth on the
ratchet ¢, and at the same time th2 lateh 2
engages a notch in the ratchet n.
ation, it will be understood, is repeated with
each revolution of the wheel w? Attention

is called to the following sequence of events in

the codperation between the wheelsv® and w-.
Pin p?does not engage a tooth on the ratchet q
of the wheel 202 s0 as to advance the wheel 107,
until by arriving at the position 1ndicated
in Fig. 17 it has forced down the latch-plate
v, 80 as to release the latch A'® from one of
the notches of the ratchet n on the wheel -,
Just at this time the pin »°® engages the rear
side of one of the teeth in the ratchet ¢, and
the further rotation of the wheel 2° over to
the right sufficient to disengage the pin p°
from the slot z in the cam-plate w is just that
amount required to advance the wheel w?°one
step, or the angular space between two adja-

5 .
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cent punches, which is also just the angular

motion required to bring the next notch in
the ratchet n opposite to latech A, Attention
is also ealled to the fact that the formation
of the cam-slot z is such as to force the pin
p? inward and out of engagement with the
teeth in the ratchet ¢q. The conformation and
cooperation between the parts, as just above
described, it will be understood, is sufficient
to provide for the advancing of any one wheel
by the next preceding one in the system an
angular distance equal to the advance of the
operating-wheel. In some instances, to which
reference will be made later, 1t 18 necessary
that the operated wheel be advanced one-six-
tieth of a revolution more than the operating-
wheel. In cases where this is necessary I
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make use of the following arrangement—that | spectively, greater than, equal to, and less

is, in the ratchet g the teeth are formed on |

theu rear surfaces, as indicated in Fig. 15,in
such a way that as the pin p° is torced down-
ward under the influence of the cam-slot 2
the inclined rear surfaces of the teath on this
ratchet  cause an angular advance of the

driven wheel greater than the angular mo-

tion of the driving-wheel. By referring to

IFig. 25 it will be seen that the punch and

die wheels?®and w?, respectively, carry twelve
codperating punches and dies.

dif

ther,
cycles of six each.

wheels ¢° and w® may be advanced one-twelfth
of a revolution.

pawl ¢
revolution of such wheels. The wheels 2* and

w* will therefore carry six pawls ¢°.

angular motion.

tion.

in .the manner indicated in Fig. 15.

lution of such wheels.

admit of such wheels receiving an angular

motion slightly less than that imparted to the
wheels 2° and w’—that is, one-tenth of a ro-
tation of the wheels 2° and w3’ imparts to the
wheels 2 and w* just one-twelfth of a rota-
On each of these wheels 22 and 2¢° there
The wheels 2" and w'

fion.
is located one pawlc’.
carry each of them twelve characters, con-

stituting one complete cycle for each revolu-

tion of such wheels, and as they are to be ad-
vanced one-twelfth of arevolutionat the com-
pletion of each one-third of a revolution of
the wheels 2 and w® such wheels 22 and w?
carry each of them three pawls ¢.

The several conformations given to the
ratchets ¢ are shown in enlarged detail view
in Figs. 15, 28, and 29, by the use of which the

Hence they
arearranged toreceivesimultaneously twelve.
‘ferent linpulses foreach revolution. These
wheels 2% and 20% it will be understood, fur-
receive these twelve impulses in two
Hence the wheels 2% and.
w® will carry each of them two pawls ¢’ in or-
der that at the completion of each half-revo-
lution of these wheels 2% and w?® the adjacent

These wheels ¢° and w® carry
twelve different characters,constituting a sin-
vle eyele,which is completed only by onerevo-
Tution of such wheels.
v and fwﬁ will carry each of them only one
The wheels 7* and w* carry twelve
characters arranged in six cycles for each

Hence these wheels

Asthus
far described, the rotation of each one of the
wheels imparts to its adjacent wheel an equal
The wheels ¢ and w? carry:
ten characters, which constitute a ecomplete
cycle tor each revolution of such wheels.:
Hence the advance of the wheels 7¢ and w*
over the last one-twelfth of a revolution to
complete thelr ceycle must impart to the
wheels 2° and 2° just one-tenth of a revolu-
For this purpose on the wheels 2% and-
w?® the ratchets g have teeth formed thereon,
with their operative faces inclined to the rear:
T'he|
wheels 72° and w* carry twelve characters, con-
stituting three complete cyeles for each revo-
_ For this reason the
teeth on the ratchets g on the wheels 2° and
w?® have a conformation, as shown in Fig. 29,
the reverse of that seen in Fig. 15, which will

!

‘be understood,

!

the lower case C'.
‘plate D have an upward extension formed at

than the motion of the duvmn'— wheel.

As it is necessary that a perfect alinement
be maintained at all times between the
punches on the punch-wheels and the coop-
erating dies on the die-wheels, I have found

it desirable to make use of the mechanism

now to be described. Referring to Figs. 11,
12, and 13, from which letters referring to
some of the parts are omitted, as will at once
. to avoid confusion, but from
the plan of lettering the parts to which the
omitted letters refer will be readily uander-
stood, in the rims of the punch-wheels 72’ 1*43
1t 9’ 1% there are formed a series of holes or
notches arranged to be engaged by pins pro-
jecting from the free ends of the pawls i’ i°
3 ht B® RS, loosely supporited upon the shaft

a*and arranged to be forced into engage-
ment with the holes in the wheels 2" 2% 2° 2* 2°

® by means of a corresponding series of cams

| &' € €8 et 5 eF, secured upon the shafta’. The

shafts a3 and «* have suitable bearings in
the front and rear ends of the upper case
C. The cams ¢’ ¢® e’ ¢! ¢° ¢¥are arranged to
engage each one a stiff spring, as indicated
in Fig. 13, formed on the outer surfaces of
the pawls A’ h* B® A* A% 1°. Each one of these
pawls A" h* h® h* h® hP is arranged to be with-

drawn from engagement with its correspond-

ing wheel 2’ 2° 2° 2* 25 ¢° by means of a suitable
spring, as indicated in Fig."13. A similarse-
ries of pawls A A8 h* A1 RAY 1'%, loosely sup-
ported upon the shaft a°, is provided for the
series of wheels w’ 10° w? w0* w® W, and these
pawls in turn are arranged to be similarly en-
gaged by a series of comesnondmtr cams g’ e°
e? el® ¢!l o2 secured upon the shaft a®. These
shafts a® and af have bearings formed in the
front and rear ends of the lower case C'. A
spring is also provided for each one of the
pawls A7 h® p® A1 Al A'? to withdraw it from its
corresponding wheel when not engaged by its
corresponding cam e’ &° ¢° el gl g2,
Referring to Iig. 11, seated against the
rear side of the upper and lower cases C and

O’ of my punch is seen a plate D, having

slots formed in the upper and lower ends
thereof, through which screws pass securing

this plate D to the rear end of the cases C

and C' in sach a way as to admit of a hori-
zontal motion to and fro of this plate D upon
such screws, of which there are two passing

through slots into the upper case C and also

two passing through slots in this plate D into
The lower slols in this

their right-hand ends, as seen in Fig. 11 (in
which this plate D is ‘shown in the normal
position for the operation of the punch) in
order that the cases C and C' may be forced
together in the operation of the punch.. As
a result of this construction also it will be
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understood that the plate D may be drawn

to the right, as seen in Fig. 11, only when the
punch is open and the jaws ‘thereof apart.

motion imparted to the driven wheel is, re- | Upon the shaft a¢® is secured a crank o, the
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projecting pin of whichisarranged toengage |

a slot near the right-hand edge of this plate
D. Similarly upon the shaft a®is located a
crank o/, with its pin arranged to engage also
a slot near the right-hand edge of this plate
D. These slots and the eranks justreferred
to are so arranged to cooperate, as indicated,
that the motion of the plate D to the right
rotates the shafts a® and ¢® in such a way as
to release the series of camse’ ¢*ede’ e’ e’ from
the corresponding series of pawls &' A* I° 1
13 18 and also to release the series of cams e
e8 e el el g from its corresponding series of
pawls RTREA* A0 LM AR TIn the center of this
cam-plate D there is formed an opening ad-
mitting of the horizontal motion of this plate
D around and over the body-pieces of the
punch H and H’, and at the left-hand side of
this plate D there is seen a projection d’,
which is arranged to pass between the body-
pieces H and I’ of my punch when the plate
D is moved to the right in such a way as to
prevent the operation of the punch, at which
time also the system of punch and die wheels
carried by the body-pieces H and H' of my
punch are not firmly held in registry by means
of the series of pawls i/ R* 13 h* 1P 1hf and A
A8 he w0 pil p12 o This plate D is arranged 1o
be operated by means of the handle m. Suit-
able slots are also provided for the shaftts a®,
at, ¢’ and «f, as seen in Fig. 11, to admit of
the motion of this plate D to the right and
also to admit of the cases Cand C' approach-
ing each other in the operation of the punch.

It will of course be understood that, as al-
ready described, each punch and each die
wheel is always prevented from rotating by
a lateh h'3, engaging a ratchet n, carried by
stuch wheel, excepting when the proper con-
ditions exist to advance such wheel one step.
Thus when the punch and die wheels are re-
leased from the pawls 2/ h* W3 ht 15 RERT R° AP
R L1t 112 they are not free to rotate unless
the adjustment of the punch requires that
they should rotate. The function of the
latches A'® and ratchets n is simply to pre-
vent the punch and the die wheels rotating,
but not to positively aline them, while the
function of the pawls ' B2 A3 It A5 1P A" 1P B°
At Rt h12 and the corresponding cams 18 to
positively loek and aline such wheels in any
particular operative position desired. |

A guard-plate d is provided, extending in-
wardly from the plate D, so as to cover the
top of the shaft a® when the plate D occupies
the position indicated in Iig. 11, which oc-
curs when the punch is in operative condi-
tion, at which time access to the shaft a® by
means of the key & should not be permitted.

Refer now to Fig. 26, which shows one ar-
rangement of the several features embodied
in my ticket or transfer. Upon this ticket to
the left there is noticed a space which is de-
voted, as indicated, to the punch indications
tobegivenbythereceiving-conductor. Next
to the right there are arranged in a suitable

column, headed by the word *‘ Lines,” the dif- |

"7

ferent roads or divisions of the same road
upon which it is desired to transfer passen-
cers. Opposite each one of these roads or
divisions of the road there is printed a char-
acteristic, as ““A1,” ““A2,” “Bl,” “B2,” &e.,
““A1” and ‘““A2” standing for the two divisions
of a single section or branch of the road, as
“South” and ¢ Lake”avenues,“Bl”and ““B2”
standing for two divisions or sections of the
road, as ¢“ University” and ‘‘ Lyell” avenues.
To the right of the column, in which there are
printed the names of the lines or divisions of
the road, are arranged a series of columnsin

which there is to be punched out by means of
the punch, in the manner already described,

a series of figures standing for the month of
the yearin the months’-columnandin the day-
column figures standing for the day of the
month and inthe ““A.M.” and ““P.M.” columns
a character standing for forenoon or after-
noon, and in the next column to the right fig-
ures standing for the hour in the forenoon or

afternoon and in the extreme right-hand col-

umn figures standing for one of the even di-

| visions of the hour into four or six equal

parts. In the column of lines and opposite
the word ¢“C1, north,” there is punched outin
the transfer indicated in Fig. 26 a star, which
may be in alinement with the several time
indications punched out in the different col-
umns just referred to. This star constitutes
the conductor’s characteristic, while imme-
diately above and below this star is punched
out the figure ‘17 and the letter ‘‘A,” which
taken together constitute the line character-
1stic. | ;

A conductor receiving a transfer bearing
21l the indications seen in Fig. 26, except
those noted in the space allotted to the re-
ceiving-punch, will at once know that such a
transfer has been given by a conductor whose
punch characteristic is a star and that that
conduector was on the South-avenue division
of the South and Lake avenues road and that
it was given December 31 af 2.40 2. m. In
this case the star, which is the conductor’s

characteristic, is punched opposite the word

““ North,” indicating that this transfer en-

titled the bearer to continue his trip upon
a9 North-avenue car. The time indications

to the right of the star indicate the point of

time when he received the transfer, which is
oood for ten minutes after the time indicated
by the punch-marks. The passenger tak-
ing the transfer enters the North-avenue car
and hands the transfer to the conductor upon
that car,who immediately punches out in the
space alloted to the receiving-punch the in-
dications seen at the extreme left hand of
Fig. 26, the time indication being “* 12-51-

A-2-5," standing for ‘‘December 31, 2.50

a. m.” The triangular opening immediately
above the figure ‘“12” indicates the particu-
lar conductor who received the transfer, and
the characters ‘““C” and ‘17 punched out

at the left and right of this conductor’s char-
acteristic indicate the line upon which the
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transfer is received.
in mind, should correspond with the indica-
tion - standing for the North-avenue line,
which is ““C1.” The transfer then, it will
be seen, has been properly issued and used
by the passenger within the allotted time and
received by the conductor on the North-ave-
nue line also and the date of receipt punched
thereon.

In the use of this punch theconductors are
required to advance the time indications on
their punch by means of the key % in the
manner already clearly indicated and de-
scribed in proper order after passing each
predetermined fixed point in the route, so
that the time indieation given upon the
punch shall properly correspond with the dif-
ferent times at which such transfers may be
1ssued and received on the lines on which
they are working.

- A conductor receiving a transfer after the
time limifation indicated thereon has ex-
pired gives by his receiving-punch an indi-
cation of that state of affairs. By the use of
this ticket and punch it is only necessary to
examine the transfers handed in by each
conductor, in connection with the punch-
mark made thereon, to determine whether or
not transfer privileges have been abused, and
if so by whom.

Attention is called to the fact that the re-

ceiving conductor cannot give a receivingin-

dication of the time when heaccepted a trans-
fer different from the time indication which
e gives at the same time to the transfers
which he issues. The passenger receiving a
transtfer will defect an improper issue—that
18, if a conductor keeps his punch back he

cannot issne transfers with the proper time |

limitation indicated thereon.
A further time-check upon each trip of a
car may consist, if desired, in a series of

‘time Indicationson a trip report-slip, such as

geen in Fig. 27, upon which the conductor

may be required to indicate the condition of

his punch at the time of or just after passing
each one of a series of points in his route.

By this means there is secured acheck upon

each individual trip of each car in the sys-
tem regardless of whether there are any

transfers issued during that trip or not.

In using my punch the conductor will be
required toadvance the punch in the manner
already clearly described by means of the
key k, so as to cause the time indications
which the punch gives to correspond with

the time at which the car passes predeter-

mined points in the route, as determined by
a clock or other suitable time-pleee on the
car. The manner of punching the tickets by
the issuing and receiving conductor is eleal ly
indicated in Fig. 26. -

It will of course be readily understood that
the codperating punchesand diesin my punch
may bereadily soadjusted, if desired, as to dis-

place from the plane of the ticket operated on

680,645

This, 1t will be borne | the characters on the punch-wheels in such a

way as to produce nearly or quite the eftect
which would be secured by embossing.

Attention is called to the fact that in each
one of the several series of marking charac-
ters or punches and dies the marking charac-
ters or punches and dies are arranged in one
or more cycles, and, further, to the fact that
by reason of the connections between the sev-
eral wheels on which they are located no one
of such wheels, except the first, can be ad-
vanced one step until all of the marking ehar-
acters or punches and dies in a complete cy-
cle in the next series of lower denomination
have been brought into operative position,
while no one series, except the last, can be
moved from a last step in a cycle therein to
a first step in a cycle therein without advane-
ingthenextseries of higcher denomination one
step in a c¢yele of 1ts marking characters or
punches and dies.

By the term ‘‘ecyele” in the above specifi-

| cation and following claims in this case there
| 18 meant at least two or more marking char-

acters or punches, with their corresponding
dies, which when taken together give indica-
tions covering one of the per 10ds or ¢ycles of
time into which the whole period of time cov-
ered by all the indications which can be given

| by the entire system is divided. For instanee,
the houris taken as the cycle and divided into

six equal divisions, each complete hour stand-
ing for one step in the cycle of the half-day
composed of twelve hours. Each half-day

| (indicated by the characters “A” and “P”)
stands for one of the divisions of the c¢yele of

the complete day, which in turn is one of the
divisions of the c¢ycle of the units of days,
while each complete cycle of the unitsof days
stands for one step in a cycle of the tens of
days. A complete cycle of the tens of days
stands for one month or one step in the cycle
of months of which the year is eomposed

What I claim is—

1. Two or more series of marking charac-
ters arranged to give indications of progress-
1ve values in one or more cyeles in each series,
a complete cycle in each one of such series,
except the last, standing for a step in a cycle
of the next series of higher denomination,
means whereby each one of such series may
De moved only progressively or forward so as
to bring the marking characters in such se-
ries 1nto operative position only in regular
progressive order throughout each cycle in
such series, means whereby ona or more of
such series, except the first, can be advanced
one step onlyin acyele of the marking char-
acters therein, and only after all the mark-
ing characters in a complete ecyclein the next
series of lower denomination have been
broughtintooperative position, means where-
by the movement of one or more of such se-
ries, except the last, from a last step to a
first step in a cycle of the marking charac-
ters therein advancesthenextseries sof hi gher

thereby characters conforming in outline to | denomination one step ina cycle of its mmk-
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ing characters, means wherebyall of the char-
acters standing for each different relation
between the several steps in the ¢ycles of the
marking characters in such different series
may be operated simultaneously, or nearly
so, to indicate the step to which each series
has been advanced, and means whereby the
mechanism for actunating such characters 1is
inoperative except when a character in each
one of such series is in operative relation to
such mechanism codperating therewith to dis-
place from the plane of the ticket such por-
tions thereof.

2. Twoor more seriesof marking characters
arranged to give indications of progressive
values in one or more c¢ycles in each series, &
complete cycle in each one of such seriesex-
cept the last standing for a step in a cycle of
the next seriesof higherdenomination,means
whereby each one of such series may be moved
only progressively or forward so as to bring
the marking characters in such series into
operative position onlyin regular progressive
order throughout each cyele in such series,
means whereby one or more of such series,
exceptthe first, can be advanced onestep only
in a cycle of the marking characters therein,
and only after all the marking characters in
a complete cyecle, in the next series of lower
denomination, have been brought into oper-
ative position, means whereby the movement
of one or more of such series, except thelast,
from a last step toa first step in acycle of the
marking charactersthereinadvancesthe next
series of higher denomination one step in a
cycle of its marking characters, means where-
by all of the characters standing for each dif-
ferent relation between the several steps in
the cvcles of the marking characters in such
different series may be operated simultane-
ously, or nearly so, to indicate the step to
which each series has been advanced, and
means whereby, at the time of such operation

of such characters, there is opposed to each
one of such characters mechanism cooperat- .

ing therewith to displace from the plane of a
ticket portions thereof conformingin outline
to such characters.

3. Twoormoreseriesof marking characters
arranged to give indications of progressive
values in one or more cyclesin each series, a
complete eycle in each one of such series ex-
cept the last standing for a step in a cycleof
thenextseriesof higherdenomination, means
whereby each one of such series may be moved
ounly progressively or forward so as to bring
the marking charactersin such series into op-
erative position only in regular progressive
order throughout each cyecle in such series,
means whereby one .or more of such series,
except the first, can be advanced one step
only in a cycle of the .marking characters
therein, and only arter all the marking char-
acters in a compiete c¢ycle, in the next series
of lower denomination, have been brought

into operative position, means whereby the
movement of one or more of such series, ex- |

| cept the last, from a last step to a first step

in a cycle of the marking characters therein
advances the next series of higher denomina-
tion one step in a cyecle of its marking char-
acters, means whereby all of the characters
standing for each different relation between
the several steps in the cycles of the marking
characters in such different series may be op-
erated simultaneously, or nearly so, to indi-
cate the step to which each series has been
advanced, means whereby, at the time of such
operation of such characters, there is opposed

10 each one of such characters mechanism co-

operating therewith todisplacefrom the plane

of aticketportionsthereof conformingin out-

line to such characters, and means whereby
the mechanism for actuating such characters
is inoperative except when a character in

‘each one of such series is in operative rela-

tion to such mechanism codperating there-
with to displace from the plane of the ticket
such portions thereof.

4, T'woormoreseriesof marking characters
arranged to give indications of progressive
values in one or more cycles in each series, 4
complete cycle in each one of such series ex-
cept the last standing for a stepin a cycle of
the next seriesof higherdenomination, means
whereby each one of such series may be moved
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only progressively or forward so as to bring

the marking charaectersin suchseriesinto op-
erative position only in regular progressive
order throughout each cycle in such series,

means whereby one or more of such series,
_except the first, can beadvanced onestep only

in a cycle of the marking characters therein,
and only after all the marking characters in
a complete cycle, in the next series of lower
denomination, have been brought into opera-
tive position, means whereby the movement
of one or more of such series, except the last,
from a last step to a first step in a cycle of the
marking characterstherein advances thenext
series of higher denomination one step in a
cyele of its marking characters, means where-
by, at the time of the operation of such char-
acters, there is opposed to each one of such
characters mechanism cooperating therewith
to displace from the plane of a ticket portions
thereof conforming in outline to such charac-
ters, and means whereby the mechanism for
actuating such characters is inoperative ex-
cept when a character in each one of such se-
ries is in operative relation to such mechan-
ism cobperating therewith to displace from
the plane of the ticket such portions thereof.

5. T'woor moreseriesof marking characters
arranged to give indications of progressive
values in one or more cycles in each series, a
complete cycle in each one of such series, ex-
cept the last, standing for a step in a ¢ycle of
thenext seriesof higher denomination, means
wherebyeachoneofsuchseries may be moved
only progressively or forward so as to bring
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means whereby one or more of such series, ex- |

ceptthefirst, can be advanced one steponlyin
a cycle of the marking characters therein, and
only after all the marking charactersin a com-
plete ¢ycle in the next series of lower denomi-
nation have been brought into operative po-
sition, means for preventing the movement of
one or more of such series, excepb the last,
from a last step to a first step in acyele of the
marking characters therein until the next se-
ries of higher denomination has been ad-

vanced one step in a cyvcele of its marking
characters, means whereby all of the chamc-

ters sta.ndmtr for each different relation be-

tween the seveml steps 1n the cycles of the
marking characters in such different series
may be opemted simultaneously, ornearly so,
to indicate the step to which each series has
been advanced, and means whereby the mech-
anism for actuating such characters is inop-
erative except when a character in each one

of such series isin operative relation to such

mechanism codperating therewith to displace

from the plane of the ticket such portions

thereof.

6. T'woormoreseriesof mar kmﬁ characters

arranged to give indications of progressive

values in one or more c¢ycles in each series, a

complete eycle in each one of such series ex-
cept the last standing for a step in a eycle of
thie nextseriesof hwherdenommatmn means
whereby each one of such series may bemoved
only progressively or forward so as to bring

‘the marking characters in such series into Op-

erative pObIthB only in regular progressive

order throughout each eycle in such series,

means whereby one or more of such series, ex-
cept the first, can be advanced one step only
in a ¢ycle of the marking characters therein,
and only after all the ma,rkmn characters in

a complete cycle, in the next series of lower |
denomination, have been brought into opera-

tive position, means for pr eventmw the move-

‘ment of one or more of such series, except

the last, from a last step to a first step in a
cyele Of the marking characters therein until
the next series of hwher denomination has
beénadvanced one step in a ¢ycele of its mark-
ing characters, means whereby all of the char-
aetel S Sta,ndmn' for each different relation be-
tween the several steps in the c¢ycles of the
marking characters in such different series
may be opemted simultaneously, or nearly so,

to indicate the step to which each series has
been advanced, and means whereby, at the
time of such operatmn of such characters,

there is opposed to each one of such charac-
ters mechanism codperating therewith to dis-
placefrom the plane of a ticket portions there-
of conforming in outline to such characters.

7. Twoormoreseriesof marking characters
arranged to give indications of prowresswe
values in one or more cycles in each series, a
complete cycle in each one of such series ex-
cept the last standing for a step in a eyele of
thenextseriesof hi ﬂ‘her denomination, means
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only progressively or forward so as to bring
the marking charactersin such series into op-
erative position only in.regular progressive
order throughout each cycle in such series,

‘means wherebyone or moreof such series, ex-

cept the first, can be advanced one step only

1in a cyele of the marking characters therein,

and only after all the marking characters in
a complete eyele, in the next series of lower

denomination, have been brought into opera--

tive position, means for preventing the move-
ment of one or more of such series, except
the last, from a last step to a first step in a
cycle of the marking characters therein until
the next serles of higher denomination has
been advancedone step in a cyele of its mark-
ing characters, means whereby all of the char-
acters standing for each different relation be-
tween the several steps in the cycles of the
marking characters in such different series

- may be operated simultaneously, or nearly so,
to indicate the step to which each series has

been advanced, means whereby, at the time
of such operation of such characters, there is
opposed toeach one of such characters mech-
anism cooperating therewith to displace from
the plane of a ticket portions thereof con-
forming in outline to such characters, and
means whereby the mechanism for actuating
such characters is inoperative except when a
character in each one of such series is in op-
erative relation to such mechanism codperat-
ing therewith to displace from the plane of

the ticket such portions thereof.

3. T'woormoreseriesof marking characters

arranged to give indications of progressive

values in one or more cyeles in each series, a
complete cycle in each one of such series ex-
cept the last standing for a step in a cycle of
the next seriesof higher denomination, means
whereby each one of such series may be moved

| only progressively or forward so as to bring
' the marking charactersin such seriesinto op-

erative position only in regular progressive
order throughout each cycle in such series,
means whereby oue ormore of such series, ex-
cept the first, can be advanced one step only
in a cycle of the marking characters therein,
and only after all the marking characters in
a complete e¢ycele, in the next series of lower
denomination, have been broughtinto opera-
tive position, means for preventing the move-
ment of one or more of such series, except
the last, from a last step to a first step in a
cycle of the marking characters therein until
the next series of higher denomination has
been advanced one step in a cycle of its mark-
1ng characters, means whereby, at the time
of the operation of such characters, there is
opposed to each one of such characters mech-
anism codperating therewith to displace from
the planeof a ticket portions thereof conform-
ing in outline to such characters, and means
whereby the mechanism for actuaunﬁ such
characters is inoperative except when achar-
acter 1n each one of such series is in opera-
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therewith to displace from the plane of the | be operated simultaneously, or nearly so, to

ticket such portions thereof.

9. Twoor more series of punches with their
corresponding dies,means forsupporting each
series of punches and their corresponding
dies whereby the punches of each series may
be broughtinto operative relation with their
corresponding dies serialfvm, such punches
and dies arranged to give indications of pro-
gressive values in one or more cycles in each
series, a complete cycle in each one of such
series except the last standing for a step in a
cyele of the next series of hlﬂ'her denomina-
tion, means whereby the cooperatmw punches
and dies in each one of such series may be
moved only progressively or forward so as to
bring the codperating punches and dies in
such series into operative position only in
regular progressive order throughout each
cycle in such series, means whereby one or
more of such series, except the first, can be
advanced one step only in a cycle of the co-
operating punches and dies therein, and only
after all the punches and dies in a complete
cycle, in the next series of lower denomina-
tion, have been brought into operative posi-
tion, and means whereby the movement of
one or more of such series, except the last,
from a last step to a first step in a cycle of
the cooperating punches and dies therein ad-
vances the next series of higher denomina-
tion one step 1n a cycle of its coOperating
punches and dies. |

10. T'wo.ormoreseriesoif punches with their
corresponding dies,meansforsupportingeach
series of punches and their corresponding
dies whereby the punches of each series may
be brought into operative relation with their
corresponding dies seriatvm, such punches
and dies arranged to give indications of pro-
ogressive values in one or more c¢ycles in each
series, a complete cycle in each one of such
series except the last standing for a step in a
cycle of the next series of higher denomina-
tion, meanswhereby the coopemtln punches

and dles in each one of such series may be

moved only progressively or forward so as to
bring the cooperating punches and dies In
such series into operative position only 1n
regular progressive order throughout each
cy ¢le in such series, means wheleby_one or
more of such series, except the first, can be
advanced one step only in a cycle of the eo-
operating punches and dies therein, and only
after all the punches and dies in a complete
cycle, in the next series of lower denomina-
tion, have been brought into operative posi-
tion, means whereby the movement of one or
more of such series, except the last, from a
last step to a first step in a cycele of the co-
operating punches and dies therein advances
the next series of higher denomination one
step in a eycle of its codperating punches and
dies, and means whereby all of the punches
and dies standing for each different relation
between the several steps in the cycles of the

1

indicate the step to which each series has been
advanced.

11. Twoor moreseriesof puncheswith their
corresponding dies,means forsupporting each
series of punches and their corresponding

dies whereby the punches of each seriles may

be brought into operative relation with their

corresponding dies seriafim, such punches

and dies arranged to give indications of pro-
gressive values in one or more eycles in each
series, a complete cycle in each one of such
series except the last standing for a stepin a

cycle of the next series of higher denomina-

tion, means whereby the eoopemtln punches
and dles in each one of such series may be

moved only progressively or forward so as to

bring the codperating punches and dies In
such series into operative position only in
regular progressive order throughout each
cycle in such series, means whereby one or
more of such series, except the first, can be
advanced one step only in a cycle of the co-
operating punches and dies therein, and only
after all the punches and dies in a complete

cycle, in the next series of lower denomina-.

tion, have been brought into operative posi-
tion, means whereby the movement of one or
more of such series, except the last, from a
last step to a first step in a cycle of the co-

operating punches and dies therein advances

the next series of higher denomination one
step in a cycle of its codperating punches and
dies, means whereby all of the punches and

dies standing for each different relation be-
tween the several steps in the cycles of the
| punches and dies in suach difierent series may

be operated simultanecusly, or nearly so, to
indicate thestep towhich each series has been
advanced, and means whereby the mechan-
ism for actuating such punches and dies is
inoperative except when a punch in each se-
ries is in operative relation to 1ts correspond-
ing die. |

12. Twoorm oreseries of punches with their

correspondingdies,meansforsupportingeach

series of punches and their corresponding
dies whereby the punches of each series may

be brought into operative relation with their

corresponding dies seriafim, such punches
and dies arranged to give indications of pro-
gressive valuesin one or more cycles in each
series, a complete cycle in each one of such
series except the last standing for a step in a
cycle of the next series of higher denomina-
tion, means whereby the codperating punches
and dies in each one of such series may be
moved only progressively or forward so as to
bring the codperating punches and dies in
buch series into operative position only in

regular progressive order throughout each

cycle in such series, means whereby one or
movre of such series, except the first, can be

advanced one step only in a e¢yele of the co-

operating punches and dies therein, and only
after all the punches and dies in a complete

punches and dies in such different series may i ¢ycle, in the next series of lower denomina-
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tion, have been brought into operative posi-
tion, means whereby the movement of one or
more of such series, except the last, irom a
last step to a first step in a cycle of the co-
operating punches and dies therein advances
the next series of higher denomination one
step in a eycle of its codperating punches and
dies,.and means whereby the mechanism for
actuating such punches and dies 18 inopera-
tive except when a punch in each series is in
operative relation to its corresponding die.
13. T'wo or moreseries of punches with their

corresponding dies,meansforsupporting each |

series of punches and their corresponding
dies whereby the punches of each series may
be broughtinto operative relation with their
corresponding dies seriafum, such punches
and dies arranged to give indications of pro-
ogressive values in one or more cycles in each
series, a complete cycle in each one of such
series except the last standing for a step in &
cycle of the next series of higher denomina-
tion, means whereby the co6perating punches
and dies in each one of such series may be
moved only progressively or forward so as to
bring the codperating punches and dies in
such series into operative position only in
regular progressive order throughout each
cycle in such geries, means whereby one or
more of such series, except the first, can be
advanced one step only in a cycle of the co-
operating punches and diestherein, and only
after all the punches and dies in a complete
cycle, in the next series of lower denomina-
tion, have been brought into operative posi-
tion, and means for preventing the movement
of one or more of such series, except the last,
from a last step to'a first step in a cycle of
the cooperating punches and dies therein un-
til the next series of higher denomination has
been advanced one step in a c¢ycle of its co-
operating punches and dies.

14. Twoormoreseriesof punches with thelr
corresponding dies,means forsupportingeach
series of pu nchesand their corresponding dies

whereby the punches of each series may be

broughtintooperative relation with their cor-
respounding dies serwatvm, such punches and
dies arranged to give indieations of progress-
ive Values in one or more ¢ycles in each se-
ries, & complete cycle in each one of such se-
ries except the last standing for a step in a
cycle of the next series of higher denomina-
tion, means whereby the coéperating punches
and dies ih each one of such series may be
moved only progressively or forward so as to
bring the codperating punches and dies in
such series into operative position only in
regular progressive order throughout each
cycle in such series, means whereby one or
more of such series, except the first, can be
advanced one step only in a c¢ycle of the co-
operating punches and dies therein, and only

after all the punches and dies in a complete

cyele, in the next seriés of lower denomina-
tion, have been brought into operative posi-
tmn, means for preventmﬂ' the movement of
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one or more of sueh series, except the last,
from a last step to a first step in a cycle of
the cooperating punches and dies therein
until the next series of higher denomination
has been advanced one step in a ¢ycle of 1its
cooperating punches and dies, and means
whereby all of the punches and dies standing
for each different relation between the sev-
eral steps in the cycles of the punches and
dies in such different series may be operated
simultaneously, or nearly so, to indicate the
step to which each series has been advanced.

15. Twoormoreseriesof punches withtneir

| correspondmﬂ' dies,meansforsupportingeach

series of punchesand their corresponding dies
whereby the punches of each series may be
brought into operative relation with their cor-
respondmﬁ' dies seriafvm, such punches and
dies arranged to give indications of progress-
ive values in one or more cycles in each se-
ries, a complete cycle in each one of such se-
ries except the last standing for a step in a
cycle of the next series of higher denomina-
tion, means whereby the codperating punches
and dies in each one of such series may be
moved only progressively or forward so as to
bring the codperating punches and dies in
Such series into operative position only in
regular progressive order throughout each
oyele in such series, means whereby one or
more of such series, except the first, can be
advaneced one step only in a cycle of the co-
operating punches and dies therein, and only
after all the punches and dies in a complets
cycle, in the next series of lower denomi-
nation, have been brought into operative po-
sition, means for preventmﬂ' the movement
of one or more of such series, except the last,
from a last step to a first step in a cyecle of

the codperating punches and dies thereln un-

til the next series of higher denomination has
been advanced one Stﬁp in a cycle of its co-
operating punches and dies, means whereby
all of the punches and diesstanding for each
different relation between the Several steps
in the cycles of the punches and dies in such
different series may be operated simulta-
neously, or nearly so, to indicate the step to
which each series has been advanced, and
means whereby the mechanism for acbuatmﬂ'
such punches and dies is inoperative except
when a punch in each series is in operative
relation to its corresponding die.

16. T'woormoreseries of punches with their
correspondmﬂ' dies,meansforsupporting each
series of punches and their correspondingdies
whereby the punches of each series may be
broughtinto operative relation with their cor-
responding dies seriatm, such punches and
dies arranged to give indications of progress-
ive values in one or more cycles in each se-
ries, a complete cycle in each one ef such se-
ries except the last standing for a step in a
cycle of the next series of hlﬂ'her denomina-
tion, means whereby the caopemtm g punches
and dies in each one of such series may be
moved only progressively or forward so as to
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bring the codperating punches and dies in | complete cyele in each one of such series ex-

such series into operative position only in reg-
ular progressive order throughout each cycle

in such series, means whereby one or more of |

such series, except the first, ean be advanced
one step only in a_ cycle of the codperating

punches and dies therein, and only after all

the punches and dies in a complete ¢ycle, in
the next series of lower denomination, have
been brought into operative position, means
for preventing the movement of one or more
of such series, except the last, from a last
step to a first step in a cycle of the codperat-
ing punches and dies therein until the next
series of higher denomination has been ad-
vanced one step 1n a cycle of 1ts cooperating
punches and dies, and means whereby the
mechanism for actuating such punches and
dies is inoperative except when a punch in
each series is in operative relation to its cor-
responding die.

17. T'wo concentrically - arranged wheels
each carrying characters representing pro-
oressive values, a complete cyecle of the char-
acters on a first one of such wheels standing
for a step in the cycle of the characters on
the second wheel, the angular advance be-
tween the steps in the cycle of the characters
on the first wheel less than that between the

stepsin the cycle of the characters on the sec-

ond wheel, means carried by the first wheel
and engaging the second wheel whereby the
angular motion necessary to move the first
one of such wheels trom the last step in one
cycle to the first step in the next succeeding
cycle of its characters imparts to the second
one of such wheels the different and greater
angular motion necessary to move such sec-
ond wheel from one step to the next i1n the
cycle of the characters thereon.

18. T'wo concentrically - arranged wheels
each carrying characters representing pro-
ogressive values, a complete cycle of the char-
acters on a first one of such wheels standing
for a step in the cycle of the characters on
the second wheel, the angular advance be-
tween the steps in the eycle of the characters

on the first wheel greater than that between

the steps in the cycle of the characters on the
second wheel, means carried by the first
wheel and engaging the second wheel where-
by the angular motion necessary to move the
first one of such wheels from the last step in
one cycle to the first step in the next succeed-
ing cyecle of its characters imparts to the sec-
ond one of such wheels the different and
Jesser motion necessary to move such second
wheel from one step to the next in the cycle
of the characters thereon.

19. T'woor moreseriesof punches with their
corresponding dies,means forsupporting such
punches and dies whereby each punch and its
corresponding die in each series may be
brought into proper alinement at the time
they are operated, such punches and dies ar-
ranged to give indications of progressive

cept the last standing for a stepin a cycle of
the next series of higher denomination, means
whereby the codperating punches and dies
in each one of such series may be moved only
progressively or forward so as to bring the
cobperating punches and dies in such series
into operative position only in regular pro-
gressive order throughout each cycle in such
series, means whereby one or more of such
series, except the first, can be advanced one
steponlyinacycleof the codoperating punches
and dies therein, and only after all the
punches and dies in a complete cycle, in the
next series of lower denomination, have been
brought into operative position, and means
whereby the movement of one or more of such
series, except the last, from a last step to a

first step in a cycle of the codperating punches
and dies therein advances the next series of

higher denomination one step in a cycle of its
coOperating punches and dies.

20. Twoor moreseriesof punches with their
corresponding dies,means forsupportingsuch
punches and dies whereby each punch and its
corresponding die in each series may be
brought into proper alinement at the time
they are operated, such punches and dies ar-
ranged to give indications of progressive
values in one or more cycles in each series, a
complete cycle in each one of such series ex-
cept the last standing for a step in a ¢ycle of
thenext seriesof higher denomination, means
whereby the coodperating punches and dies
in each one of such series may be moved only
progressively or forward so as to bring the
cooperating punches and dies in such series
into operative position only in regular pro-
oressive order throughout each eycle in such
series, means whereby one or more of such
series, except the first, can be advanced one
step onlyin acycle of the codperating punches
and dies therein, and only after all the
punches and dies in a complete e¢ycle, in the
next series of lower denomination, have been
broughtinto operative pogition, means where-
by the movement of one or more of such se-
ries, except the last, from a last step to a
firststepin a cycle of the codoperating punches
and dies therein advances the next series of
higher denomination one step in a cycle of 1ts
cooperating punches and dies, and means
whereby all of the punches and dies standing
for each different relation between the sev-

eral steps in the cycles of the punches and-

dies in such different series may be operated
simultaneously, or nearly so, to indicate the
step to which each series has been advanced.

21, Twoormore seriesof punches with their

corresponding dies,means forsupporting such
punches and dies whereby each punch and
its corresponding die in each series may be
brought into proper alinement at the time
they are operated, such punches and dies ar-

ranged to give indications of progressive
| values in one or more cycles in each series, a

values in one or more cycles in each series, a | complete cyecle in each one of such series ex-
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cept the last standing for a step in a cycle of
the nextseriesof hwher donomination, means

whereby the cooperatm punches and dies in

each one of such series may be moved only
progressively or forward so as to bring the co-
operating punches and dies in such series into
operative position only in regular prom'esswe

order throughout each eycle in such series,

means whereby one or more of such series,
except the first, ean be advanced one step
onlyin a eycle of the codperating punchesand

dies therein, and only after all the punches
and dies in a complete eycle, in the next se- | f
| position only in regular progressive order
‘throughout each cycle in such series, means
-whereby one or more of such series, except
the first, can be advanced one step only in a
cycle of the codperating punches and dies
‘therein, and only after all the punches and
‘dies in a complete cycle, in the next series of
lower denomination, have been brought into
_-operative position, and means for preventing
the movement of one or more of such series
‘except.the last, from a last step to a first step
‘in a cycle of the codperating punches and dies
‘therein until the next seriesof higher denomi-
‘nation has been advanced one Step in a cyele
of its codperating punches-and dies.

ries of lowerdenomination,have been brought
into operative position, means whereby the
movement of one or more of such series, ex-
cept the last, from a last step to a first step
in a cyecle of the codperating punches and dies

.therein advances the next series of higher

denomination one step in a eycle of 1ts codp-

erating punches and dies, means whereby all
of the punches and dies standing. for each

different relation between the several steps
in the eycles of the punches and dies in such
different series may be operated simultane-
ously, or nearly so, to indicate the step to
which each series has been advanced, and
means whereby the mechanism for actuating
such punches and dies is inoperative except
when a punch in each series is in proper
alinement with its corresponding die.

22. T'woor more series of punches with their

corresponding dies,meansforsupporting such
‘punches and dies whereby each punch and

its corresponding die in each series may be
brought into proper alinement at the time
they are operated, such punches and dies ar-
ranged to give i1ndications of progressive

values in one or more cycles in each series, a
complete cycle in each one of such series ex-
cept the last standing for a step in a cycle.of
‘thenextseries of higher denomination, means

whereby the cotperating punches and dies in
each one of such series may be moved only
progressively or forward so as to bring the co-
operating punches and dies in such seriesinto
operative position only in regular progressive
order throughout each cycle in-such series,
means whereby one or more of such series,
except the first, can be advanced one step

onlyin arcycleof the codperating punches and
‘dies therein, and only after all the punches

and dies in a complete cyele, in the next se-

ries of lower denomination,have been brought

into operative position, means whereby the
movement of one or more of such series, ex-
cept the last, from a last step to a first step
in a cycle of the codOperating punches and dies
therein advances the next series of higher

{

denomination one stepin. a c¢ycle of 1ts coop- I

erating punches and dies, and means whereby
the mechamsm for acbua,tmn' such punches

~and dies is inoperative except when a punch

In each series 18 in proper alinement with its
corresponding die.
23. T'woormoreseriesof punches with their

correspondingdies,means forsupporting such
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‘punches and dies whereby each puneh and

its corresponding die in each series may be
broughtinto properalinementatthe time they
are operated,’ such punches and dies arranged

togiveindicationsof progressive valuesin one

or more ¢yelesin each series, a complete cycle

‘ineachoneof such series except the last stand-
ing for a step in a cycle of the next series of
‘higher denomination, means Whereby the co-
"0pera, ing punches and dies in each one of
such series may be moved only progressively
or forward so as to bring the cooperating

punches and dies in such series into operative

24. Twoormoreseriesof punches with their

-corresponding dies,means forsapporting such
‘punches and dies whereby each punech and
‘its corresponding die in each series may be
‘brought into proper alinement at the time
they are operated, such punches and dies ar-
-ranged to give indications of progressive
:values in one or more ¢ycles in each series, a
complete cycle in eac¢h one of such series ex-
-cept the last standing for a step in a cyele of
‘the nextseriesof higher denomination, means
‘whereby the coOperating punches and dies in
each one of such series may be moved only
progressively or forward so as to bring the
codperating punches and dies in such series
.into operative position only in regular pro-
gressive order throughout each eycle in such
-jseries, IGENE whereby one or-more of such se-
Ties, except the first, can be advanced onestep
onlyin a cycle of the cotperating punches and
‘dies therem, and only after all the punches
.and dies in a complete cycle, in the next series
‘of lowerdenomination,have been broughtinto
‘operative position, means for preventinﬂ' the
‘movementof.one or more of such series except
‘the last, from a last step to a first.step in a cy-
cle of the codperating punches and dies there-
‘in until the next series of higher denomina-
‘tion has been advanced one step in a cycle of
'its codperating punches and dies, and means

whereby all of the punches and dies standing
for each different relation between the sev-
eral steps in the cyeles of the punches and

| dies in such different series may be operated

| simultaneously, or nearly so, to indicate the

|

step to which each series has been advanced.

28, T'woormore seriesof punches with their

correspondingdies,means forsupporting such

punches and dies whereby each punch and its
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corresponding die in each series may be

brought into proper alinement at the time

they are operated, such punches and dies ar-

ranged to give indications of progressive
§ values in one or more cycles in each series, a
complete eycle in each one of such series ex-
cept the last standing for a step in a cycle of
thenext series of higherdenomination, means
whereby the codperating punches and diesin
each one of such series may be moved only
progressively or forward so as to bring the co-
operating punches and dies in such series into
operative position onlyin regular progressive
order throughout each cycle in such series,
means whereby one or more of such series,
except the first, can be advanced one step
onlyin a eycle of the codperating punches and
dies therein, and only after all the punches
and dies in a complete cycle, in the next se-
ries of lowerdenomination, have been brought
into operative position, means for preventing
the movement of one or more of such series
except the last, from a last step to a first step
in a cycle of the cooperating punchesand dies
therein untilthe next series of higher denomi-
nation has been advanced one stepin a cycle
of its cooperating punches and dies, means
whereby all of the punches and dies stand-
ing for each different relation between the
several stepsinthe cyeles of the punches and
dies in such different series may be operated
simultaneously, or nearly so, to indicate the
step to which each series has been advanced,
and means whereby the mechanism for actu-
ating such punches and dies is inoperative
except when a punech in each series is in
proper alinement with its corresponding die.

26. Twoor more seriesof puncheswith their
corresponding dies,means forsupporting such
punches and dies whereby each punch and
its corresponding die in each series may be
brought into proper alinement at the time
they are operated, such punches and dies ar-
ranged to give indications of progressive
45 values in one or more cycles in each series, a

IO
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the next series of lower denomination, have

15

' complete eycle in each one of such series ex-

cept the last standing for a stepin a cycle of
the nextseries of higher denomination, means
whereby the cooperating punches and dies in
each one of such series may be moved only
progressively or forward so as to bring the
coOperating punches and dies in such series
into operative position only in regular pro-
gressive order throughout each cycle in such
series, means whereby one or more of such
series, except the first, can be advanced one
step onlyin acycle of the coéperating punches

and dies therein, and only after all the

punches and dies in a complete cycle, in

60
been brought into operative position, means
for preventing the movement of one or more

of such series exceptthe last, from a last step
to a first step in a cycle of the cobperating -
punches and dies therein until the next series 65
of higher denomination has been advanced
one step in a cycle of its coOperating punches
and dies, and means whereby the mechanism
for actuating such punches and dies is inop-
erative except when a punch in each series
is in proper alinement with its corresponding

70

die.

27. Two wheels each carrying characters
representing progressive values, a complete
cycle of the characters in a first one of such
wheels standing for a step in a eycle of the
characters on the second wheel, an operating-
pawl carried by and articulating with such
first wheel, a ratchet on such second wheel
arranged to be engaged by such pawl, and &
cam for guiding such pawl, such cam codper-
ating with such pawl to impart to such sec-
ond wheel angular motions varying accord-
ing to the conformations of the operating-sur-
faces of the teeth on such ratchet engaged by 83

such pawl. _
WM. H. COOLEY.
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Witnesses: _
MARK W. KNOWLTON,
E. M. SMITH.
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