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after appear. At the back of the frame a
stop bar 80 is provided and the key levers
are weighted at 31 to hold them normally
against this stop bar in order to even up
the key-board,  and this evenin action 1s
independent of the weight of the parallel

bars, so that should a key be operated call-

ing for the raising of a certain number of
parallel bars including those bars common
to another letter contalning a less number of

" elements, the tendency of destroying the
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balance of the key hoard and the evenness
thereof will be removed by the employment
of the overweighted key levers and the back
stop. Each key lever is provided with an
anvil 32 which works against the lower end
of the combh bar or stem 24.

Punching mechanism.—The grouping of
the punches for perforating the tape is
shown in Fig. 17, the upper row being the
marking hole punches, the lower row the
spacing hole punches, while the intermediate
punches are for the feed holes, there being
nine marking hole punches, ten spacing hole
punches and eleven feed hole punches. ~ Fig.
i7 is the chart of the group of punches for
the international Morse double current sys-
tem. The American Morse code requires
fewer punches than illustrated in Fig. 17,
and the international cable code requires stiil
fewer punches, Tt will be understood that
my invention can be carried out with either
grouping of pufiches, the operating mecha-
nism being the same in each case, and my in-
vention, therefore, is not iimited to any par-
ticular code or grouping of punches, but
moreover, the constructon permits, where
required, of a standard type of instrument
with interchangeable letter combs to meet

 the special differences between the several

gystems. These punches are mounted 1o
glide vertically in a housing 33 being guided
in a top plate 34 thereof, and in the guide-
die-plate 35 arranged above the cutting-die
plate 36, the tape to be perforated passing
through the channe] or space between these
die plates shown in Figs. 2 and 11. A slider
37 is movable verticaﬁly within the punch
housing by pitman 37/, operated as will be
hereinafter described, and this slider has
slots on each side shown at 38 in Figs. 2 and
and cross pins 39 extending across the up-
r ends of the slots, these slots rece'ving
interlocking bars or pins 40 which, when
projected inwardly in any predetermined
groups, as selected by the combs, will select
and connect the proper punches, to repre-
sent the letter, with the slider, so that when
the slider is moved down, it will carry with
it the punches sele-ted to perforate the tape
with the desired mumber and grouping of
holes to represent the characler correspond-
ing to the key nperated. For this purpose
cach marking-hole and spacing-hole punch
is provided with an eye or opening to ve-

1,038,343

ceive the interlocking pin or bar, as shown
in Fig. 8. Only those marking and spacing
hole punches are carried down by the slider
which are selected by the interlocking hars,
but at each downward movement of the
slider all of the feed hole punches are car-
ried down to perforate the tape with the full
number of feed holes. For this purpose the
central feed hole punches are provided each
with a boss or shoulder 41 being leld in 2
recess in the slider by the bottom plate 42
serewed in place, and as the upper wail of
this recess bears on the sho'um"x's of the
feed-hole punches, the whole series of sniel

feed-hole punches will be carried down ut.

each operation, whether the character print-
od be made up of few or many of the mark-
ing and spacing punches, and it of the for-
mer and the feed of the tape is shorvi, some
of the feed-hole punches will simply pass
idly through the feed-holes which were
punched at the previous o seration, By the
nge of these feed-hele ‘unc&xes which operate
at each depression of the slider, T am en-
abled to employ a maximum feed key
marked “Max on the keyboard, so that
when a maximum feed of tape is required,
or when a length of tape is required having
only central feed-holes punched therein, in-
stead of depressing the space key five times
{when it is arranged for double s acing), or
eleven times (when it is arrange for single
spacing), the “max” key is operated, caus-
int at one operation eleven holes to be cut,
and the tape fed forward that distance, as
will be hereinafter described.

The space key or bar is shown at b, and
when this is depressed all of the feed-hole
punches will be carried down to perforate
the paper, but instead of the maximum feed
of tape taking place, a shorter feed of tape,
as just referred to of one or two holes, takes
place for spacing between words.

The interlocking bars 40 operate in two
sets, one at the front and the other at the
rear of the punch housing, those of the front
set being piveted to pivoted levers 43 and
those of the rear set being pivoted to bell
crank levers 44. The levers 43 are connected
by links 45 to bl crunk levers 46, and these
bell crank levers are operated by springs 447
and by selecting pins 47 passing throu h a
plate 48, and engaged by the parallel select-
ing bars 28, and a3 betore described, these
parallel bars are selected and operated in
certain groups by the teeth or projections on
the comb bars 27, according to which key i¢
operated.

There are twenty-nine parallel selecting
bars as shown in Figs. 7 and 9, twenty of
these controlling the formation of the lec-
ters and nine contrelling the tape feed ac-
tion.

The selecting pin guide plate 48 is secured
by screws to the top plate of the machine, so
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“t0. When the solenoids, or the electro-

that by removing these screws the said
may be taken out, toget !

set of pins 47 for cleaning the said pins 2

the guide holes through which they pass.

The pins vest in the plate by their shoulders

50 bearing on the upper side of the plate

~The object of these shoulders is to prevent
1

the pins falling through w
main plate 51 is lifted clear of the parsls
bars 28. In getting aceess to the remo
pin-carrying platé, the npper frame |
1s first removed, and then the pi
removed irom the underside.
unnecessary disturbing the in
action and levers arranged abx
plate.

tape is operated by electro-magnetic means,
and while T employ in my present machine
solenoids, it will be understood that the sub
stantinl equivalent, 4 e, elecivo-mugne

may be emploved instead. A pair of :
solenoids are used, one of which is shown
in Fig. 11 at 52 attached to the under side
of the top plate 51 of the frame. The cores
of these solencids are atiached to the cross

bar 83, which has connected therst rod
8¢ which operstes a lever 55 i i to a

bracket 56 and forked to connect with the
pitman 37" of the slider, as before veferred
nets, as the case may be, are operated, the
connegtions will ‘be operated to draw

the
slider down to force the group of selected
marking: and spacing punches and 21l the
feed-hole punches throngh the tape, and in
the form shown the connections are operated
by the cores of the solenoids pulling up the
cross bar- 53 and operating the rod 54 and
lever 55, The comnections arve vefurned io
raise the punches by a spring 57, and i
order to assist this spring in starti
withdrawal movement of the punches, 1 e
ploy a reinforcing spring 58 of leai form
which is borne upon by the cross bar 53
when this nearly completes its upward
movement, thus adding its force to that of
the spring 57 to start the upward movement
of the punches at the time when they mighs

‘hsve.s tendency to hang in the tape.

. I provide means for adjusting the connec-

tions to alter the position of the punches in
‘relation o the tape in a wertical direction
13

especially to provide means of read;
ment when the punches have been shorioned
by resharpening. This means consists of

(B

4

the screw threaded shank 54’ of the bar 54

entering a serew threaded socket in the cou-
plitg member 5%, which is connected with
the lug 60 of the cross bar : in 61
This pin is held in place by '
on ‘the coupling by a split pin 62, th
having side portions reaching

1. by cemoving the pin 85 the

wich the

R i B 1. 4
can be slid back to
“

a emoved, and then the bar
coupling, can be swung out from
the two solencids, so that access
wd o the coupling to turn the
the screw stern 847 and thus adjust
nnections to properly operate the
es, the parts being attached again by
ng the forfed end of the coupling 59
srece the lug 60, inserting the pin 61,

uncover the pin 61, which

nd
%
ULy

ma

&Yy nen

hetween

it place by the split pin 63. The
whaen down, rests upon the stop

cuving it

- 1

o el

av be of rubber.
3

o
3
Criss pay

5

ithout vequiring much spaee, and
he selenoids can be placed close to-
{dhep to secure the best pesults,

Tape and tape feed—The tape 65 coiled
into a zoll, us shown in Fig. 1, is mounted
upen a helder 66 consisting of 2 vim 66 and
spokes 667, which is mounted to rvotate
freely when the tape is drawn, whence it
passes around a pulley or guide roller 87

ied upon a lever 68 pivoted to the frume
at 6%, and having an arm 70 with a brake
shee 71 fxed thereto, so that the pull on the
tape, due to the feeding mechanism acting
thercon as will be deseribed, will velease the
brake to allow the holder to votate and the
tape to e drawn freely from the coil or
voll, but when the pull ceases, the braie is
applied by a spring 70°. The taps passes
between guide rolls 717, 72, and over and
thence under a tension roller 73 mounted in
avins 74 pivoted to the frame at 75, and .
pressed by 2 spring 76, Fig. 6% to take up

per

any slack ia the tape, after it leaves the
supply roll.  From the teusion roller the

tape passes Lo the punches between the-die
platens, as shown at «, Figs, 2 and 11,
Immediately after passing the punches,
the tape is engaged by the teeth of the star
feed wheel 77 mounted on the shaft 78, the
teeth of said wheel engaging the feed holes
i tape to feed if along the required dis-
n accordance with the length of the
in accordance with the distances
when either the “max” key, the
space key b or the “red” feed key .
pressed. In order to guide {

by s
o D
2
= om
e kg
id

w

o

2 the tape to this
ieed wheel; it enters a channel formed be-
tween the curved surfaces 79 on the plate
80, and the curved presser foot 81, said.

Hoot consisting of & block fixed to &
housing 82, which is screwed o the plate 30,
the said presser foot having a groove 83 fo
receive the feeth of the star-feed wheel. The
eury ier face of the presser foot
i i entric with the
the tape is divected
hoof the teeth, and a
i be engnging the
1t the sne fime and
‘2ed the same slong.

et
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The curved passage I8 of » size or height

equal to double the thickress of the tape so

nlm, #s o single thickness of tape is fed

through, it may pass freely through the
s pussage, but is held by the presser foot in
position to insure proper angagement there-
with by the teeth of the feed wheel.

The plate 80 is slotted, as shown in Fig.
11%, to receive the star-feed wheel, the curved
surfncex 79 being on each side of this siot.
The phm\ is hinged st 8% and it, together
with the presser foot, is pressed down 3

10

proper relation to the star-feed wheel by,

a spring 85 surrounding a stem 86 and bear-
ing at its upper end on the underside of a
hracket 87 secured by screws 88 passing
through slots 88" in the bracket or block.
This block has an andargi
the upper end of the stem of th
so that the plate 80, together
presser foot, may be moved 13

mﬁ on thn m vots at 84 for U 35

15

-

g wpon the uudLr gide of
and ‘iﬁmg it agamst the pr
sprmu BE, 50 that the curved chi
raised in respect to the teeth of the &
vahu,l for ih'c"ac‘lihg the end

L said channel, The
8(; iz heveled ai
o the guide char

30

ﬂ., the
wement
LApe,

star feed Wi 3 to mcm"
of the testt with the fee
‘ n capable of ¢

8% i plate 80,
stem and
1 be thrown
e star feed
o passage

{owct her w i
the bracket or gride bioc
back on the ;m'ota 84 1o

wheel and exit meutl

45

50

adjust
the p‘u:chm to T

Star ,f 2] is of sp&
cial and simple construeiion, consisting of a

disk or pluw 92 having the ieeth and secured
‘co a disk 94 fixed. on the shaft 78 by screws

93 passing ihrough slots 96 in the wheel disk
into ths fixed disk. B: 5 thiz construction the
star feed wheel can be adjusted in relation to
the shaft 78, which is moved differentialiy,
ay will now be described, according to the
length of the letter, and thus the teeth of
the feed wheel can be set to secure aceuracy

58

60

“lw shaft 78, as
ated by a ratehet

‘by power means consisting in its best form

at 104, though,

Iy along |'w
rangement of levers 113 and cormwtmns, 8,

mechanigm. ‘-\uplr

_this will select the proper

| ihe feed-setting solenoids are

1,088,343

“wheel B7 Eﬁmd thereto and a pawl 98 carried

by an arin 99, the forked or slotted end of
which swings ob ‘the shaft 78. This arm 99
is plvotally mounted on the feed girder 100
s spring 101 keeping the pawl in engage-
ment with the ratchet wheel. This feed-
girder is hung on parallel links 102--103
pivotally mounted in the frame. The feed
girder is moved leftward, Fig. 10, to move
the pawl 98 in position for a new feed action

-¥

il

of a pair of solenoids, one of which is shown
as before stated, other
equn'alent electro- -magnetic means may be
employed, namely: electro-magnets. “The
operating connections include a pitman 105,
& lever 106 pivotally mounted i a frame’
bracket and connected by a bar 107 with
a cross bar 108, to which the cores of the
solenoids are connected. The leftward set-
ting movement of the feed ,!.!ildr‘ due to
the action of the feed- setiing solenoids s
itmited differentizlly in accor dance with the
key struck and the length of the letter cor-
espnndlng thereto. The limiting stops in .
the present case consist of swinging arms or
stop-feed bars 108, Figs. 9 and 10, pivotally
mounted at 108’ in a frame bracket and
guided & their free 'ends through fixed
cheek blocks 109 hetween which the feod o5
irder swings. There are nine of these stop
sed bars, and they are sclected according to
ich key is depre%ed by teeth 27" on “the
corabs 27, operating t mough the paralle]
hars 28 and selecting pins 110, Figs. 5 and
9, which pass through a carrier block 111
gmdvd in ways 112 fixed on the frame, said

W

3

“pins, in tuen, selecting and operating levers

113 guided at their free ends in a comb bar
114 and pivotally mounted on the frame at
115, These levers are corrected by links 116

with the stop-feed bars 108*. By this ar-

iu

long leverage is secured, and as the pins
110 contact with the levers at or near then
outer ends, the rubbing and wear of thes:
pins on the levers will be reduced to a mini
mum, and ease of touch at the keys will b

:secured. Turthermore, the use of swinging

:,tnp feed bars 108* instead of sliding pins
renders the tench easier and the action with
1%5 muovement.

Operation of the differentiol tape feed
sing a key is depressed
representing a letter with two feed holes,
the first action will he to lift that one of the
combs 27 corresponding to that kev, and
parailel bar of
the set at 28 and through the described con-
nections shown in Fig. 9, the first stop feed
har 108* connting from the right of Tig.
will be moved up betwarzn the cheek
into the path of the end of the feeld:
gu-f er, and as soon as this has taken rlace,
energized, as 130
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-feed holes, then-the second setting

DL s
-the series will be set to arrest the let

will be hereinafter described; and t
girder will be moved lettward, Fig.
i sets itself against the first stop £
thus setting the paw! 98 backon 't
the amount required for feeding the ta
ward two feed-holes when said p
the wheel upon the moversent o
girder to the right, as will be lat:
to. The leftward setting movemen
feed girder has the effest slsc o
the tooth 117 of the reverse chec
from the check ratchet wheel 1
the shaft 78, and having its fe:
versely from that of the feed ratch:
97. This latter ratchet is also contvoll
a detent 120. While the parts of the
feed mechanism ave in this set posit

the feed girder drawn to the lefs,

the tape is therefore perforated, snd f
£y 5 ! i

as this has been accomplished and the

punches have risen free from the tape, the

ieed-setting solencids 104 are deSnergized

and a spring 121 draws the feed-giz
to the right, Fig. 10, thus causing the
pawl 98 to turn the ratchet 97 and the
78,  and also the star-feed wheel 83
amount corresponding to the numbsr of

in this instance, two feed holes, the move-
ment being arrested by the reverse check-
tooth 117 op the lever 118 engaging th

ey Sk o,
check ratchet. This lever 118 is coniro
from the feed-girder 100 by pins or vol
122, 123 on the feed girder beari
lever. This check tooth arvests
curately to the number of fe
quired. If a key is pressed réguis

gl

i
’)
e

r

check bar 108* counting from

el o)
Raes

movement of the feed girder, an
feed-girder returns to the right, i
a feed of the tape equal to three
and so on throughout the series s
to the length of the letters to

For the maximum feed, whe
key is depressed, no one of the s
hars is operated, the stop, in this
being the end wall of the cheek bio
cated by a dotted line st 124 in Fig. :
feed girder, in this case, swinging its maxzi-
mum distance to the left in being set.

It will be observed that the pawl
ing arin 99, instead of being piv
shaft 78, engages the same loosels
forked or slotted connectic
feed girder is hung upen
and 103, the arm 99 beir
purpose of earrying the fced
avoids strain on the parts ar
the shaft. .

In order to void rehonnd of the check-
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only two feed holes instead of three, and

- thus by first depressing the reduce-feed key
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from the same sclecting mechanism

‘as though they were

and then the letter key, one feed hole will
be eliminated where otherwise there would
have been two feed holes, and f another

letter key is now depressed, the perfora--

tions representing this letter will be cui con-
tiguous to the perforations first cut to form
a coinposite character, which, for instance,
will represent one of the punctuation or arbi-
trary signs as may be previcusly determined
upon. On release of the reduce-feed key,
the carrier plate, with its selecting pins, re-
sumes its normal position under the action
of spring 139.

Increase feed mechanism.—As shown in
Figs. 15 and 16, I employ an increase feed
key for the purpose of increasing the space
between successive characters. This mecha-
nism consists of a key marked “Ine”, and
when this is pressed, the carrier plate 1107
for the selecting pins would be given a
movement to the left instead of to the right,
so that the reverse etfect from that just de-
serived in eonnection with the reduce-feed
ey would take place, namely: the feed of
the tape would be increszed above the nor-
mal. This increase-feed key is also com-
hined with the reduce feed key “red” as
shown in said figure, so that the carrier
plate may be moved either way for either
of the above effects. -

For holding the carrier plste in normal
position, and for returning it to said. nor-
mal position when moved either way there-
from, I provide the two levers 110" one
bearing on each side of a projection” on the
carrier plate, said levers being pressed by
springs 110% to hold them norwally against
stop pins, and thus set the carrier plate in
normal position. If the plate is moved
either way, the lever 110" on that side will
yield to permit the movement, but as soon
as the key lever is released, the carrier plate
will resume its normal position nnder the
action of the spring 110%

Producing o pluraiity of topes—When
more than one tape is required {o be perfo-
rated for use on different circuits, I emaploy
the arrangement shown in Fig. 8, in which
one or more additional sets of punehes may
be used in punch blocks or housings 34, 347,
the inter-locking bars of the different blocks
veing connected up to operate in unisc
' above

described.

In the art as heretofore practised. v
it was necessary fo punch more thar
tape, the passageway o}
and 36 was increased
tapes were passed

is soon T o)

that u
thip  dithe

1,088,543

showr in Fig. 8, which is used in connec-

tion with the rest of the mechanism as previ-
ously described, the only alterations being

in extending the feed shaft 78 and employ-
ing as many star-feed wheels and presser-
feet as there are punch blocks.

T elaim i

1. In combination in apparatus of the
ciass described, tape feed mechanism, tape
perforating ‘mechanism, selecting mecha-
nism, key levers, and a differential fulcrum
comprising the upper bar having longitudi:
nal and transverse grooves, pins on the key
levers lying in the longitudinal grooves,and
s second bar secured at the bottom of the
first bar and having longitudinal and trans-
verse grooves forming projections fitting in
the longitudinal grooves of the first bar and
upon which projections the fulcrum pins
rest, substantially as described.

2. In combinstion in apparatus of the
class described, & series of marking-hole
and spacing~hofe punches, a set of feed-hole
punches corresponding to the marking-hole
and spacing hole punches, selecting means
for the wmarking-hole and spacing-hole

anches, and means for operating the se-
ected punches and for simultaneously op-
erating therewith ali of the feed-hole
punches irrespective of the length of the
charncter perforated, '

3, In combination in a wmachine of the

classy described, marking-hole nunches, spac-

ing-hole punches, a slider, selecting mecha-

nism to connect the said punches in differ-
ent groups with the slider to be operated
therehy, and a series of feed-nole punches
operated by the slider independently of the
other punches, substantially as< described.

4. In combination, marking and spacing-
hole punches, a slider, selecting mechanizm
to canmect the said punches in predeter-
mined groups with the slider, a series of
feed-hole punches all of which are operated
by thé stider at each action, character keys
with ‘means for operating the selecting
mechanism and the slider, differential tape-
feed means controlled from the character
keys, and a key with connections for effect-
ing the operation of the slider to move the
series of feed-hole punches independently of
the character punches, substantially as de-
seribed. :

5. In combinration in & machine of the
clzss deseribed, marking-hole punches, spae-
ing-hole punches, u slider, selecting mecha-
nism to connect the said punches in differ-
ent groups with the slider to be operated
thereby, a series of feed-hole punches o

by the slider independently of t&

hes, and o maximam feed key
entrojied thereby for cperating
vihe fred-hole prnches,
foen mechanizsm o
it bie lengsh of the
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4.

character perforated or to give the
mum feed when the mazimum key is
erated, substantially as deseribed.

6. In combination in a machine of the
series of mm-kingg

{3y

and. spacing hole punches, g series
hole punches corresponding thureio, s
ing mechanism for the mazt

hole punches, & slider for cmrymg
Iected punchas a'ﬂd ail the feed ho
8 space key, and a mazimym
connections for Gmmtm& i
differential tape feed mwmmsn
feed when the space key is depr :
another and longer feed when the mazimum
space key is depressed, substant 4.*\3.{5, as gde-
ccrﬂved ’

7. In combination marking 5-hole punches
spfxcmﬁ -hele punches, a series ad hole
punnnw o mazimum feed
between the same and the ser
punches for operating %h,m
eration and independently of
hole and spa cmﬂ«ho iz ¥
keys, and c&xﬁeimu&i tape fe
subs‘*ammhy ag desci ‘?bw‘. ,

8. In combination in 5 machine of the
deseribed, punches, 2 s'udeh, _mm‘iomr-
ing pins to c'mnent the mmcu
slider, selecting mec hamsm ums
combs, the parallel bars and the sel
pins, and a plc,tn carrvmﬂf the select
and deachably meuntca in the £
iy all thc ping at one operation
pendent “of the parallel bavs, subst
as deseribed.

8. In combination the punches,
m&?ﬁeac means with rzonnoa,ti ong
cmhuw the punches mrou@h the
spring,  for rstammg the punches, &
ni”mmng sprmp for scarﬁnp é:vhe
movement of the punches, szid sp:
going out of ac uop {0 pe rmﬁ
ing’ oompieteo by the main s
maﬁy as described, ‘

10. In combination the
magnetic means for ope
mcludmg two electro-magnetic members
crogs bar operated there%y and & oony
tion e\tendir.g between them fo operate h
mmmes s‘ufl cmnef’tmn }1 ‘A“{“ o o@
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FA Ny

inde
anti ally

ptnches,

uw‘“ﬂ" ihs 1

by tmnm
sectlons, and 2 couphng to hold *he adjust-
able section to the cross bar, subst nma,ii_‘
as described.

11. In combination the *)u"xc’!es, a tape
holder adapted to vo mte, tape feed means
for drawmg the tape from said holder past
the punches, and a brake acting on the vo-
tary tape holder, said brake ha V7in
guided t,uere’ny and being Cfmir
pull on the tape to release the
brake acting on the holder when
the tape ceasns, substantiaily as

fr;;?

punches, o' star feed
i, ' ay concentric with

the teeth of the siar- ced whesl for guiding
et hie periphery of said whesl
1dewey tbe tape csn
deway Lemg ormed of
5 npon which the tape
3 de of the star-feed wheel,
shoe held in fixed relo,
suriaces, substantially as
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to be s U ng back to
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described. . !
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o be Jvungz back ¢
star-feed wheel gnd

tape,
¢ to the plate snd sur-
spring, & bracket removably

i baving an enlarged opening (o re-

o
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stem, substantia hy se- degeribed.

abination punches, & star feed

& member carrying a chon-
and a hnfwr pl@{’e with & lever

ner'hv for tng the movable

mbsianu ally g deseribc‘i

1 combin adm fu\h r:} nehes, - st&‘f

1
cmner,
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son, & shath, feed mechanism for op nrat
I £, a carvier on the shaft, said
i havmﬁ ity disk adjustably qe“vred
wrier by g screw and slot CONTIET-
‘nitting the disk to be adjusted ciz-

ribed,
2 Hon

punches, th “feed
v, an oscillating reed
varallel lnke su .e}@@?’mu,
) 21 ArT pivol e"i t the feed

3 the star
1e& by the.arm
ad by the pawl,
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imhy LS descmbecn.

substan

18. In conmina tion punchés, a star feed
Wu?&, a fed mrﬁer with a conmection {o the
sta,fr

“eJ Fv‘xeal ;m operating the same, a
stop-feed bars piv ota’lv mounted to
nto the mhh of the feed G‘H’dei'7 keys,

O“"

pcra,tc ¢ thereby for setting the bars,
1d means for o ‘0"&\;]!]11 the fesd girder,
antially as Llesc“xbﬂ :
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fead mecha;
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seleccting pins operating. under the other

‘ends of said levers for raising them, and
links counnecting the operating levers and

the pivoted stop bars at intermediate points
in the length of suid levers and bars, sub-

- stantially as described.
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20. In combination punches, a star-feed
wheel for the tape, a ratchet wheel, a pawl,
means for operating the pawl to turn the
ratchet, comprising an escillating feed-gir-
der, a check tooth lever connected with the
feed girder, and a detent for the check-{ooth
lever for preventing rebound and over feed,
substantially as described,

21. In combination punches, a star-feed
wheel for the tape, o ratchet wheel, a pawl,
means for operating the pawl to turn the
ratchet, comprising an oscillating feed-gir-
der, a check tooth lever connected with the

feed ?rder, a detent for the check-tooth
lever for preventing rebound and over feed,

and means for releasing said detent con-
trolled from the keys, substantially s de-
scribed.

22. In combination punches, a star-feed
wheel for feeding tape, a feed-givder with
connections for operating the star feed
wheel therefrom, electro-magnetic means for
operating the feed girder, electro-magnetic
means for operating the punches, & contact
key for comtrolling saiﬁf electro-magnetic
mesns, a reverse-check-tooth lever for arrest-
ing the feed, a detent for preventing ve-
bound and overfeed, and a connection for
releasing the detent consisting of the pin
bearing on the detent snd the lever operated
from the contact key for moving said pin,
substantially as described.

22, In combination in apparatus of the
class described, punches, tape feed mecha-
nism, differential stop feed bars, keys, con-
nections between the keys and the stop feed
bars inclading selecting pins, and a carrier
therefore, connections bétween said selecting

1,048,343

ins.and the stop feed bars, said connectiong

ing selected by the said selecting pins. a
earrier for said selecting pins, and wn in-
crease-feed key for shifting said carrier to
make the selecting pins select a stop-feed
bar for a longer feed than normal, substan-
tially as described.

24. In combination in apparatus of the class
described, punches, tape feed mechanism,
character keys with means controlled there-
by for operating the punches and the tape
feed mechanism, a reduce-feed key and an
increase-feed key with connections con-
trolled thereby for reducing or increasing
the tape feed when the character keys are
operated, substantially as described.

25, In combination in avparatus of the
class described, punches, tape feed mecha-
nism, character Leys, differential stops for
the tape feed mechanmsms, an operating con-
nedticn for each stop, selecting pins for
operating said connections, a carrier for the
selecting pins, a reduce-feed key with con-
nections for moving the carrler in one di-
rection snd an increase-feed kev for moving
the carrier in the other direetion fo make
the pi lect the stops other thar those for
which the earrier is normally set, substan-
tially as described.

26. In combination in apparatus of the
class described, a plurality of groups of
punches, for receiving each a separate tape
or tapes, a slider for each group of punches,
interloeking bar for each group of punches
and connections for operating the corre-
sponding interlocking bars of the several
rroups of punches in unison, substantially as
ﬁescri.bed.

In testimony whereof T affix my signature
in presence if two witnesses. :
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