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To all whom &6 may conceri:

“and James G. CRAWFORD, ot Boston, in the
county of Suffolk and State of Massachu- | same parts in all the figures.

L0

setts, have invented certain Improvements in
Ticket Cutters, Registers, and Alarms, of
which the following is a specification.

This invention has for its object to provide

a ticket cutter, register, and alarm, adapted
to sever a tieket or coupon from a strip, pre-

serve the same in a closed receptacle, and ring

“and register whenever a ticket 1s severed,

the arrangement being such that fraud on

_the part of the conductor by ringing the alarm

15

without properly depositing the ticket 1s pre-

“vented.

The invention also has for its object to pro-

‘vide an improved trip-register of such con-
~ struetion that the conductor cannot tamper

20

‘with it for fraudulent purposes.

The invention also has for its object to pro-

" vide a total-register, a trip-register, and an
alarm, all adapted for simultaneous operation.

25

~ To these ends our invention consists in
the improvements hereinafter described and

~claimed.

Of the accompanying drawings, forming a

part of this specification, Figure 1 represents

30

a rear view of our improved cutter, register,
and alarm, showing the movable cutting-blade

“raised, the back of the inclosing-case belng

removed. TFig. 2 represents a similar view,

“ showing the movable blade depressed. Iig.

8 represents a section on line w w, Fig.

35

- Tigs.

1.

.4 represents a section on line » v, Fig. 3
5 and 6 represent rear views respect-

Fig

" jvely showing the movable blade raised and
 depressed, the depressed blade having no

{ticket under 1t.

A0

tion on line y 7, ¥ig. 1.
‘resent a section on line z 2, Fig. 1, looking to-

“devices in different positions.

Fig. 7 represents a section
Fig. 8 represents a sec-
Figs. 9 and 10 rep-

on line z z, Fig. 1.

ward the right and showing certain of the
Fig. 11 repre-

sents a section on line &' &', Fig. 1. Fig. 12

" represents a section on line ¥’ ', Fig. 8. Fig.
13 represents a perspective view of a part of

-
n
-
Ll .

the trip-register shown in section in Fig. 12.
Fig. 14 represents a rear elevation of the appa-

o ratus, showing a total-register added thereto.

i

‘Fig. 15 represents a

perspective view of &

part of the total-regisver. ¥ig. 16 represents |

passing

| 4 section on line 2/ ¢, Fig. 14. Tig. 17 repre-
Be it known that we, EDWARD If. POLAND | ]

sents a view of a modification.
The -same letters of reference indicate the

In the drawings, ¢ represents the inclosing-

“case, whicb may be provided with means for

suspending it from the conductor’s neek, and
has a hinged back provided with a suitable
lock; whereby access can be had to the inte-
rior of the case. In the front @' of the case 18
a narrow slot, b, for the introduction of the
ticket-strip, from which a ticket or coupon 1is
to be severed. Inside of the case are ticket-
severing devices composed ol a fixed blade,
e, and the pivoted blade d, which 1s normally
held by a spring, e, above the fixed blade, the
slot b being between said blades, so that when
the blade d is depressed by means of a cam-
lever, f, and an operating rod or handle, g,
through the bottom of the case, it will
co-operate with the fixed blade in severing
a ticket or coupon from a strip inserted 1n
the slot. |

h represents a plate or a strip located at the
inner side of the fixed blade ¢, and slightly
below the cutting-edge thereof. Said plate1s
capable of a limited vertical edeewise move-
ment by means of slots ¢ 4 in 1t, through which
pass pins j 7, affixed to the blade, (see Fig. 1,)
said pins keeping the plate & in posifion
against the blade. The lower edge of the
plate i (or an offset thereon) bears on the 1n-
ner portions of the upper ends of two levers,
L I, which are pivoted to the case at m 1, the
pivots being at opposite sides of the portions
of the levers on which the plate 4 bears, so
that when said plate is moved downwardly 16
will turn said levers in opposite directions on
their pivots, as shown in Fig. 2, and thus
cause the lower ends of said levers to push

outwardly a sliding pin, n, and a sliding dog,

0, the former being mounted in the shank of
the alarm-hammer p, and the latter in a slid-
ing arm, ¢, which is connected to the mova-

ble blade d, by a stud, », passing through a

slot, s, in its upper end. When the pin 7 18
thus projected or
position to engage with a hooked arm, %, as
shown in Fig. 2, said arm being pivoted atb
to the movable blade d, and pressed toward
the hammer-shank by aspring, v, so that when

the blade d is depressed and the pin n pro-

pushed outwardly, it 1s in
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Jected the hook will automatically engage |

with said pin. The dog o is projected or

- pushed outwardly only when the slide ¢ is de-
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pressed by the downward movement of the
blade d, as hereinafter deseribed, so that the

dog is caused to enter a space between two of

L

the teeth o’ @’ of a wheel, ¢, affixed to an ar-
bor, o', of the trip - register, hereinafter de-
seribed, and is caused to partly rotate said
wheel and arbor when the slide q 1s moved
upwardly by the upward movement of the
blade d. The plate 7 is arranged with its up-
per edge slightly below the upper edge of the
ixed blade ¢, so that when the movable blade
13 depressed it will not depress the plate  un-

less the ticket ¢, severed by the depression of

sald blade, 1s interposed between it and the
plate 4, as shown in Fig. 2, in which case the
ficket acts as a counecting medium and en-
ables the movable blade to depress the plate &,
and thus cause it to move the levers % I, the
pin n, and the dog o, as above deseribed.
When the movable blade is released, it is
raised or retracted by its spring e, and is
thereby caunsed to raise theslide ¢ and hooked
armt t, which respectively rotate the wheel
a' of the trip-register and raise the hammer
p. A shoulder, ¢, on the hammer-arm hears
agalnst the lower end of the arm ¢, and grad-
ually moves the hook of the latter off from
the pinn as the hammer rises, until, when the
hammer is suffi-iently raised, the hook is en-
tirely disengaged from the pin, as shown in
Fig. 5, the hammer being thus released and
caused by a spring, ¢, to strike the bell. It
will be seen, therefore, that when the mova-
ble blade is depressed without severing a
ticket there will be no movement of the plate i
and no engagement of the slide ¢ and hooked
bar 1, secured to the movable blade, with the
bell-hammer and register; hence the register
and alarm will not be operated. Conductors
are therefore unable to operate the alarm un-
less they insert a ticket-strip into the case be-
fore depressing the blade. They are thus pre-

vented from appropriating the tickets and

ringing the alarm asif they had deposited the
tickets in the case. When the movable blade
rises after depressing the plate 2, a spring, 1,
connecting the levers & 7, restores gaid levers to
thelr normal position, (shown in Fig. 1,) thus
raising the plate & sufficiently to enable the
next ticket toact onit. Darin o the succeeding
depression of the movable blade the hooked
arm ¢ strikes the pin n and pushes it back
against the lever /, thus preparing it for the
next operation. During the same movement
the projected dog ois pushed back toitsformer
position by contact of its beveled outer end with
the wheel «*, said contact causing the dog to
move from the position shown in full lines in
Fig. 4 to that shown in dotted lines in the
same figure. The slide ¢, which carries the
dog 0, moves in guides ¢’ ¢/, Fig. 3, on a plate,
F/y within the case, said plate also supporting
one end of the trip-register arbor ¥'.

The trip-register is composed of the arbor

Alip—
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b" and its toothed wheel a*, already described,
a wheel, 7', affixed to said arbor and provided
with asingle projeection, 5/, and asecond wheel,
%', mounted loosely on the arbor " and held
bya spring, 7', Fig. 1, infrictional contact with
a washer, m/, of anysuitableyielding material
Interposed between the two wheels, so that
when the arbor §"and wheel ¢ are rotated the
wheel &' will rotate with them by friction un-
less prevented by a locking deviece hereinafter
described. Said deviceiscomposed ofaspring-
detent, ', secured to the casing and normally
bearing against the periphery of the wheel 7,
which has a series of notches, o/, ten in num-
ber. When the detent coincides with either
of said notches, it locks the wheel . The de-
tent has an arm or offset, p', which projects
into the path inwhieh the projection 4 of the
wheel? moves. Whensaid projection reaches
the arm of the detent, it presses thesame AW QY
from the wheel I, thus permitting the latter
to rotate with the wheel i until the next notch
0" reaches the detent, when the wheel & is
agaln locked, the projection j/ having left the
detent and permitted it to bear against the
wheel & before the next notch reached the de-
vent. It will be seen, therefore, that each par-
tial rotation of the arbord’, caused by the en-

3¢

GC

9.

gagement of the dog o with the toothed wheel

«’, causes the wheel 7 to malke one-tenth of a
complete rotation, while each complete rota-
tionof thewheel ¢ causesthe wheel &' to make
one-tenth of a completerotation. Said wheels
have numerals on their peripheries, whieh are
displayed through an opening in front of the
case, those on the wheel ¢/ Indicating units,
while those on the wheel %" indicate tens, the
two wheels being adapted to register up to 99.
At the end of every trip the register is set
back to zero by means of a knob, ¢/, on the
arbor ¥, outside of the case. Said knob is
mounted loosely on the arbor, and is provided
withan internal spring-pawl, ', which engages
with a ratchet, s, Fig. 11, affixed to the arbor
b, so that the knob can only rotate the arbor
backwardly. o

To prevent the conductor from fraudulently
moving the register, we provide a reversible
or double pawl, s", I'igs. 9 and 10, engaging
with a pinion-shaped ratchet, ¢, on the arbor
b, and capable of engaging with said ratechet
in either of two positions, as shown in IMigs.
9 and 10. When the pawl is in the elevated
position shown in Fig. 10, it prevents the

ratchet ¢ and the arbor ' from being rotated

in the only direction in which the knob ¢ is
capable of rotating it, and when in the de-
pressed position shown in Fig. 9 it enables said
arbor to be rotated. The position of the pawl
s”1s determined by a slide or bar, having a
spring, v, bearing on the back of the pawl, said
slide being adapted to move so asto cause its
spring o bear on the pawl at cither side of the
pivob thereof, and thus press either end of the
pawlagainst the ratchet?., When the arbord’

1s belng rotated to set the register back to zero,
a pinlon, ¢, (shownin I'igs. 9 and 10,) meshing

IC
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with a pm}on b, on the arbor 0, is rotated | as before stated, only when the register has

“thereby in the dir ectmn indicated by the arrow
~in Fig. 9, and when the setting of the register
18 nearly completed a pin, d*, on the pinion c*
5 comes in contact with an arm, €%, on the bar/,
and raises said bar until the Spring v thereon
passes above the pivot of the pawl s” and
o throws the latter over to the position shown in
- Fi1g. 10, thus pwventmﬂ*fmther rotation of the
I0 arbor b’ this change in the position of the pawl
taking place when the register-wheels are in
position to indicate zcro. The step-by-step
rotation of the arbor by the upward move-
ment of the blade d, whereby the wheels are
15 moved forward to register the number of
tickets severed, 18 in the opposite direction to
th.:lt in which the arbor 1 1S moved by the knob
- ¢'; hence when the pawl s" is in position {0 per-
mit the arbor to be rotated by the knob it pre-
20 vents rotation of the arbor by the movement
- ofthe blade d, and vice versa. Therotation of
f the arbor b’ by the movement of the blade d
therefore causes the pinion ¢* to rotate in the
direction indicated by the arrow in Fig. 10,
25 thus movmn* the pin d* aw: ay from the arm of
the bar #’. The pinions ¢’ H* are S0 propor-
- tioned that the movements of the arbor ' re-
quired to cause the registering-wheels to in-
~dicate from zero to 99 will give the pinion ¢
30 one complete rotation. During said rotation
the pin d* 1s revolved until it bears upon the
upper side of the arin ¢ of the bar «/, and
depresses said bar and causes the spring v
to change the pawl s” back to the position
35 shown in Fig. 9, when the register-wheels in-
dicate 99, thus preventing further forward
" ~ rotation of the arbor, and permlttmn it to
| “be rotated backw mdly by the knob ¢ until
the register 1s again set at zero. In practice
40 the register is seldom, 1f ever, required to
indicate 99 during a single trip, so that
~usually the end of the trip will be reached be-
fore the pin d° can reach and depress the bar,
as above described. To enable the conductor
45 to depress said bar and adapt the register-
arbor to be turned backwardly, we pmwde 2
~ lever, /% pivoted to the interior of the case at
g’ and bearing loosely on the upper end of the
bar @', SO that when pressed against said bar
50 1t can depress the latter, but cannot raise or
y move it in the opposite dir_ection. The lever
- f*has a short stud, f*, at its outer end, pro-
jecting through a slot, 2% in the easing, so th’tt
the operator can move it to depress the bar u'.
g5 After the bar«'is depressed by the leverit can
only be raised by the pin d* during the back-
ward rotation of the pinion ¢* when the regis-
ter is belng set back to zero. 1t will be seen,
- therefore, that the conductor cannot tamper
6o with the register to commit fraud by settmﬂ
the register partially back, and then continm.
- 1ng to operate 1t 1n the regular way, because
he cannot raise the bar « after depressing if,
to enable the register to be set back; hence the
65 register cannot be again operated by the up-
- ward movemnients oi the blade until the pin ¢
il - has raised the bar «’, and this is accomplished,

been set entlrely back to zero.

In Kigs. 14, 15, 16 we have shown a total-
register which is adapted to indicate the nums-
ber of actuations during an entire day. Said
register 1s composed of an arbor, 7%, journaled
1in the case at the opposite side from the trip-
register above described, a wheel, 5% affixed
to said arbor and having a projection, %% on

70

75

its periphery and a ratehet, £, on one of its

sides, and two wheels, m* #»°, each loose upon
the arbor ¢, and adapted to rotate therewith
by friction, like the wheel %' of the trip-regis-
ter. 'he wheels m’ n* have notches in their

peripheries, like the wheel %, said notches be-

1ng engaged by spring-detents o® p®, which
prevent said wheels from turning with the
wheels j°, excepting when said detents are
temporarily displaced to permit the wheel m®

3C

to be rotated one-tenth of its diameter by each

complete rotation of the wheel 5%, and to per-
mit the wheel »* to be similarly rotated by each
complete rotation of the wheel m*® The de-
tent o has an offset, 2°, with which the projec-
tlon i* comes in contact to raise said detent
and permit the partial rotation of the wheel
m’.  An arm, &, (see Iig. 15,) is pivoted to
oune side of the wheel m’ and has an offset, s°,
projecting sufficiently across the peliphew of

sald wheel to be raised by the detent o* when

the wheel m* is in the position shown in Figs.

14 and 15, this being the case once during
each complete 1‘0tm1'0n of the wheel m*. The
detent p* has an offset which projects over the
arm s when the latter coincides with the de-
tent o and is raised by said arm when the
latter is raised by the detent 0% the wheel »
being thus released and allowed to make a
tenth of a rotation during each complete ro-
tation of the wheel m’, and after every tenth
rotation of the wheel j°. The wheels 72 m? n?
have numerals on their peripheries, which are
displayed throungh an orifice in the case. The
wheel y° 1s rotated one step by each upward
movement of the blade (Z by means of a dog,
t*, in a slide or plate, «*, which is connected
to the blade d by a pin, »* passing through a
slot, w*. When the slide is depressed by the
downward movement of the blade d, the dog
t* coincides with the pin » in the hammer-
shank, and if said pin is projected by the ac-
tion of a ticket under the blade d on the inter-
mediate mechanism above described it moves
the dog ¢ into engagement with a tooth of the
ratchet i, and at the same time engages with
a hook or projetion, ’, on theslidew’ under the
dog #°, so that the upward movement of the
blade d and slide’® causes the dog ¢ to partially
rotate the wheel 4* of the total-register, and

also causes the hook )" to raise the hammer:
p until the pinnstrikes a stud, ¢, and is pushed

backwardly thereby to disengage the pin from
the hook 0” and allow the hammer-spring to
force the hammer againstthebell. Thearbor
v of the total- ren‘lster has a loosely-mounted:
hollow knob, ¢', on the outside of the case,

| having an internal pawl, f% engaged with a
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~ ratchet, ¢°, affixed to the arbor 4° within the | seribed, to operate the movable blade, where-

knob, so that the arbor can be turned by the
knob only in the direction indicated by the
arrow in Fig. 16. A ratchet, j°, having 1S

teeth eut oppositely to those of the ratchet ¢,

is affixed to the arbor ¢ within the case, and

said ratchet is engaged by a pawl, &

The

total-register cannot therefore be set back to
-gero until the case is opened and the pawl %°

10

disengaged from the ratchet, when the arbor

- 4* may be rotated backwardly nntileach wheel

I3

20

30

35

40

shows only zero, the wheels m* #* rotating by
friction with the arbor until arrested by their
detents.

We do not limit ourselves in all cases to the
above-described relative arrangement of the
plate i and movable blade d,whereby the for-
mer is operated only when a ticket 1s inter-
posed between the two. |

When the apparatus is used for a register-
ing and ringing for cash-fares, no tickets be-
ing used, the arrangement may be such that
each depression of the movable blade will de-
press the plate. To this end said plate may
be provided with a detachable re-enforcing
strip, m’, on its upper edge, as shown in Iig.
17, said strip being the equivalent of a ticket
in causing the movable blade to depress the
plate . The ends of the re-enforcing strip
may be inserted in slots cut in the plate /.

Fie. 7 represeuts a partition or apron, p7
separating the registering and alarm mechan-
ism from the receptacle ¢ for the severed
tickets. § represents aspring whichbears up-
on and is raised by the end of the ticket-strip
inserted in the slot b, and forces the severed
ticket downwardly into the receptacle ¢° when
the blade d rises. |

We do not confine ourselves to the joint use
of the register or registers and the alarm in

‘one apparatus, as the alarm may be used with-

out one or both of the registers.
By having the construction of the device

~ such that there is absolutely no engagement

45

50

between the registering mechanism and other
parts of the improvement until the movable
blade has completed its movement in the- di-

rection of the fixed blade and the hammer of |

the alarm sufficientlv elevated. to insure the
sounding of the alarm, the registering mech-
anism cannot be actuated by either a partial
movement of the upper pivoted blade or of

~ the bell-hammer. - Anotherimportant advan-

60

65

tage of such arrangement, and perhaps the
most important consideration of all, is that
only a certain amount of power is requisite to
operate the cuttingand alarm mechanism, the
power for actuating the registering mechan-
ism being automatically supplied by the re-
tracting movement of the pivoted blade.

We claim—

1. In a ticket cutter and register, the com-
bination of a movable blade, a register nor-
nmally disconnected from the said blade, the

movable plate &, and mechanism for connect-
ing the blade with the register to operate the
latter, and mechanism, substantially as de-

by the movements of theblade to sever a tick-
et will operate the connecting mechanism to
form a connection between the blade and reg-
ister and actuate the latter, all as set forth.

2. In a ticket cutter and alarm, the combi-
nation for a movable blade, a bell, a hammer
therefor suitably pivoted and normally discon-
nected from the said blade, the movable plate
h, and mechanism for connecting the blade
with the hammer to operate the latter, and
means, substantially as described, to operate

70

75

the movable blade, whereby the movement of 8o

the blade to sever a ticket will operate the
connecting mechanism to form a connection
between the blade and hammer and lift the
latter, all as set forth.

3. In a ticket cutter, register, and alarm,
the combination of a movable blade, a bell, a

register, and pivoted bell-hammer normally

disconnected from the said blade, the mova-
ble plate &, and mechanism for connecting the
blade with the register and hammer to operate
the said register and hammer, and a device,
substantially as described, to operate the
movable blade, whereby the movement of the
blade to sever a ticket will operate the con-
necting mechanism to form a connection be-
tween the blade and the register and hammer
to operate them both, all as set forth.

4. The combination of the spring-retracted
pivoted blade and means for depressing it, a
trip-register, an alarm, and a hammer there-
for, a plate or slide, and a hooked arm con-
neeted to said blade, the pivoted blade having
a sliding dog, a sliding pin in the hammer of
the alarm, and devices, substantially as de-
seribed, operated by the depression of the
blade to engage the sliding dog with the reg-
ister and the sliding pin with thehookedarm,
whereby when the blade is retracted the reg-

ister and alarm are simulbaneously operated,

as set forth.

5. The combination of the spring-retracted
pivoted blade and means for depressing it,
the plate or slide, and the hoolked arm se-
cured to said blade, the pivoted blade having
the sliding dog, the trip-register, the alarm,
and a hammer therefor, the sliding pin in the
alarm-hammer, the plate arranged to be de-
pressed by the pivoted blade, and the Jevers
on whieh the plate acts when depressed to
project said sliding dog and. pin and cause
them to engage, respectively, with the regis-
ter and with the hooked arm of the blade, as
set forth. |

6. The combination of the arbor &', a series
of disks mounted thereon and rotating said
arbor forward, as described, an operating-
handle located on said arbor to revolve the
same in a backward direction, apinion mount-
ed on said arbor, a double pawl pivoted rela-
tively thereto to normally permit the forward
rotation of said pinion, devices for moving
said pawl to permit the backward rotation, a
wheel, ¢%, rotated and operated by said pin-

jon to actuate said device when the register
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o |

has been turned backward to zero, and again | ticket will operate the connecting mechanism

permit the forward rotation of the arbor, as
specified. -_ |

7. In aticket cutter and register, the com-

5 bination of amovable blade and intermediate

devices, a register operated by saidblade, but

normally disconnected therefrom, and com-

posed of an arbor having a toothed actuating-

wheel and a registering-wheel fast upon if,

10 the latter having a single projection on its

~periphery, and a notched registering-wheel

loose upon the arbor and connected by friction

therewith, an automatic detent whiceh nor-

mally locks the loose wheel, and is periodically

15 displaced by the projection of the fast regis-

tering-wheel toallow the loose wheel to rotate,

and mechanism, substantially as described, for
rotating the arbor forward step by step.

8. In a ticket cutter, register, and alarm,

20 the combination of a movable blade, a bell,
~trip-register, atotal-register, and pivoted bell-
hammer normally disconnected from the said
blade, mechanism for connecting the blade
with the said registers, and a bell-hammer,

25 and a device for operating the blade,whereby

the movement of the said blade to sever a |

to form a connection between the blade, reg-
isters,and bell-bammer to operate them, all as
set forth.

9. In a ticket cutter and register, the com-
bination of a movable blade and intermediate
devices, a register operated by said blade, bubt
normally disconnected therefrom, and com-
posed of the wheel 7%, rotated directly by the 35
retraction of the movable blade, and the
notched normally-locked wheels m’#’, thesaid
wheel 4% having a projection unlocking and
rotating the wheel m* and alocking-detent on
the wheel m? and an arm, §°, pivoted to said 40
wheel and operating conjointly with the first-
mentioned projection to unlock and rotatethe
wheel »°, as set forth.

In testimony whereof we have signed our
names to this specification, in the presence of 45
two subseribing witnesses, this 30th day of
January, 1885. '

EDWARD F. POLAND.
JAMES G. CRAWIFORD.

20

Witnesses:
C. . BROWN,
H. BROWN.
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