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| tions thereof; as will be more specifically here-
UL KHOWH thay 4, PH kT ‘1nafter pointed out and distinetly elaimed,
. of ‘the city, ,I.ﬁ@jli):i;i'_j,ty,u;a"nfd}_S‘t:;i}te" of" New York, [ - The principal mechanism of this apparatus
]_l&?f?;_fl_ll‘%?géntteti;‘-,:Cgr;t{jé:;i;i_;';i;'ejv'-mid ‘useful Im-!isa reversing-cylinder, 20, which is: provided.
- provements. in-Sheet-Reversing Apparatus for | with twin fingers 24, whereby a sheet fed be-

Printing-Machines; ‘and T do ‘hereby declare | neath it is seized by-the: tail end, carried over,
ji;h_ﬁ;félﬁqwii}jgf'{_’S'p}eéifi;{jﬂ;tij{m},'iirli’jeil‘_tavlieli ihcon- | 'and ‘delivered from- the: top of said eylinder,

- To.all whom it iay eoncerns
- Belt known that I, StepHEN D, TUCKER,

"
-

I_;leCtif'?I'l'aWitli-'fi';ljll'é";-ac“(jﬁ_(}lifiimiiijfiﬁ'g"j*-"—drémiixgs, to | thas laving its direction of travel reversed,

- . be.a full, clear, and exact description of the | and its tail end rendered its leadingend. With
. ~Aapparatus, sufficient to enable those skilledin | this. reversing-cylinder is combined -a-sheet-
- ..the art to make and use the same. = “condueting carrier, 30, providerl with gripers
-2 An said drawings, Fi gure I represents ‘a side 19, whereby sheets fed into th ¢ apparatus are.
- elevation, Fig. 2 a rear-end elevation, Iig. 3a | seized by their heads, conducted oxg-from un-
- plan view, and Tig. 4 a longitidinal sectional | der the reversing-eylinder 20 into such posi-.
~elevation, of the apparatus provided with a ‘tion that their tail ends may bg seized- by the
‘- -;fe;é:{c'i-ingi.dgv,{igfgg;mf{i;g,gg]i.‘g};;ge’p.,}g,{;qi_j,ﬂ ucting tapes | ivin fincers 24 and earried over the top of the.
~.as-re.necessary.to exemplify the mode of its'| cylinder 30, the gripers 15 being opened at
oooperatiop. . Figs. 5,6, 7, and 8 are diagrams, | the proper time to release them. . DR
1llustrating the twin fingers and their actuat-'l  When provided with suifable mechanism for
. 11g mechanisms in different positions of their | feedin g sheets to and delivering them from it
operation. in manipulating a sheet. Ri g. 9| this-apparatus will, by its manipulation there.
- shows, in a plan view and end elevations, the | of, cause eacli shéet to be reversed, so that
- twin fingers and their mountings removed | its rear or tail end becomes the leading end,
+ from the cylinder 20, Fig. 10 is & front ele- | whereby, when combined with a‘printing-ma-
woovation of the same; ‘and Figs. 11 and 12 are chine having an impression eylinder or.cylin- -
- sectional views, illustrating the twin fingers | ders, a sheet which has been' printed. upon one
in closed and open positions. Figs.13and 14 side thereby may be reversed and be -printed
o+ 1lustrate modified forms. of . the sheet-carrier | upon the opp osite side in passing once tlirough
owhieh co:operates with the reversing-cylinder. the machinery, - 7 T T

k 1

- ¥ig. 15 illustrates the combination of my sheet- | = . In order that the reversing’ apparatns may

-

/ Ieversing.apparatus with a printing-machine | be more readily understood, the structure of

< adapted toreceive and perfect sheets; and Fig. | its parts and their operation will first-be de-
16 1llustrates the:combination of said sheet- | scribed, and then' its operation in:connection |
“ireversing apparatus . with a printing-inachine | with printing mechanisms explained. = =
~ brovided with mechanisms whereby a web is,| To aid such deseription, the reversing appa-
[/ eut Into sheets and said sheets perfccted. | ratus i$ exemplified in Figs. 1o 4 as suppliod
L “'Phisinventionrelatesto thatclass of mechan-.|'with an Intérmittingly-reciprocating ‘feeding
-r‘_j'__-}'f-'iSms:kngo.wﬂ_eas%'4‘;.»;51_,1eet-.f*ex*rergi,_n’g:aﬁppa,- atuses,” | mechanism,. whereby sheets aré fed 'to it at,
~ whi¢h'are adapted to-operate in conjunction | such intervals of time that they shallhe prop- -
- Svith the impression eylinder -or cylinders. of | erly . manipulated, which feeding mechanism
@ printing- machine, and, reeeiving @ sheet, | will, in _practice, be supplanted by one con-
. brinted on:one side by the latter, reverse the | nected direetly with the printing-machine and
1 Usameand return it to the'printing-machine, to | antomatically operatéd by it,as will fully here-

"

~ Le prifited upon its opposite side, :thus ena- inafter appear.

. 'bling the sheets to-be perfectsd without leav-| = The reversing cylinder 20 is mounted upon
~..ing the iiachine, which- shects may then be | a'shaft, 21, and caused torevolve by means of |
 biled, folded, or undergo-hand. manipulation; | a toothed wheel, 46, shown' in'thiese illustra-
and the invention consists:in.an’ improved | tionsasdriven by meansof gn intermediate pin-

- .constraction of tlis mechs nisms. constituting | ion,48, froni a toothed wheel, 47 /o1 the shaft of
o Lﬂle Sheet-reversin g-apparatus: and; combina- | oneof apalr of feeding- rollers ,441 50,which are

b
CF



~ twin fin

" time the rear end of the sheet

2 S 214,068

*

driven in anison by toothed wheels 47 52.- Its | decreasing., Which: rlelative'diﬁ'érential; speeds

vin fingers 2.4 project, respectively, from
- rocking shafts 3 5, which are geared together

by pinions 6 3, and journaled 1n a differen--

tially-rotating frame, 40, both- shafts turning
at one end in a projection, 22, while their op-
~ posite ends have their bearings in the circu-
lar head 24 of the frame 40, the shaft 5 pro-
jecting through and being provided with 2
The eird of this

. rock-arm, 7, on its outer end.

cocl-arm 7 runs iu the groove of a‘stationary

‘edm, 60, which is fixed to the side frame, and
is therebyrocked atproper intervals to vibrate
the shafts 3 5, and open and close the twin fin-

W

gers 2 4. A spring, 16, is screwed On the

frame 40, the point of which, when the fingers
are closed, drops into a notch in a disk, 23, on
the shaft 5, and thus keeps them firmly to-
gether when the ent of the rock-arm 7 is free
. from the groove in the cam 60. -

 The rotating frame 401s journaled ata point 1
" near the periphery of the cylinder 20 by means |

" of u short stud, 41, projécting from it at one
~end, and its circular head 24 at the opposite
end, the head 24 having its bearing in a suit-
ably:recessed bracket, 42, (see Fig. 2,) fixed-to
the opposite end of said eylinder. The stud
41 carries a toothed wheel, 12, fastened ececen-

~trically upon its outer end, which wheel is act- |

uated as thecy linder 20 revolves by means ofan
: termediate wheel, 11, set eccentrically and
movingloogely upona stud in the eylinder end,
~which is driven by a stationary toothed wheetl,

10, thatis fixed toa sleeve, 43, projecting from |
~ thesidetrame, and embraces the shaft2l of the:

. eylinder20in such a manner that said wheel 10
_stands eccentrically with respect to said shatt

91. These wheels 10 11 12 are all of the same

size, and constitute a train of eccentric gear-
ing, by the. operation of which, as the eylinder
90 is revolved, the frame 40 18 rotated with a
 differential movement that causes the axis or
shafts of the twin fingers to stand at such ap-
propriate angles with respect to the periphery
of said eylinder as will cause the twin fingers
attached to them to take the most favorable

- position to seize the tail end of the sheet, carry

it up,.reverse its direction ot travel, and de-
~ liver it to the receiving-tapes at the top of the
- eylinder by ‘an easy motion that will not tear
~paper of the poorest quality or disarrange the
register.of the sheet.
‘so turned that the shafts 3 5 of the twin fin-
gers are caused to stand at the angle shown

 in Fig. b at the time when the sheet is about
“ being seized, and then said frame rotates with |

o constantly-decreasing motion until the posi-
tion shown in Fig. 6 is reached, duaring which
seized by the
twin fingers is being raised, then inereases 1ts
speed gradually antil the position Fig. 7 1s

reached, when the sheet1s released, and there-

~tter further increases its speed until the po-
sition Fig. 8 18 reached, from which time un-
til the position Fig. d is passed and that of

Fig. 6 again reached, 1tS motion is constautly .

“dius of the wheel 12, and- at

Thus, the frame 40 1s.

of its rotation result from the fact that while
the sheet is within the control of the twin fin- .

gers the shortest radius of the driving-wheel

»

106 is in gear with the longer radius of the in--

termediate 11, the shortegt radius of which 18’
at the same time in gear with the longest ra-.
_. | other times the
longest radiusof the driving-wheel 10 is geared

|'in like manner with the intermediate 11, the

longest radins of which is at the same time in

| gear withithe shortest radias of the wheel 12.

The groove of the cam 601s so shaped that,
together with the rotation of the cylinder 20
arid the rotative movement of the frame 40,1t

shall cause the twin fingers, then ‘rocked wide
| open, to stand on opposite sides of the tail of

ihe sheet as theyfollow its forward movement,

and when the position Fig. o is reached to
quicklyclose upon and seize the same,in which

position they are-held by the spring 16. -
‘The ‘sheet-conducting carrier 30 (shown in

Sheets 1 to 4) consists of endless belts -23, of
metal, leather, orother suitable material, which

run over pulleys 27 26, (see Fig. 3,) said pul-

léys having curved recesses 18, into which simi-
lar-shaped teeth 23, fastened to the inuer sur-

r

Face of the belts, enter, which said pulleys and

belts are driven with uniform speed and in
unison with the eylinder 20 through a pinion,

| 45, fast on the shattof pulley 27, and meshing

These belts each

L ]

with the toothed wheel 46.

‘carry a griper, 19, on a spring-seated shaft,

which has its bearings in one set or pair of the
teeth 18, as in Figs. 3, 4. This griper-shatt
is vibrated, to.open and close said gripers atb
the point of reception of the sheef, by means
of a rock-arm, 29,.and o stationary cam, 17,
properly supported by a bracket, 51, and to
open and release the sheet by means of a simi-

lar stationary cam, 31, with which said rock-

arm 29 engages. -

The apparatus is pfovidéd with setsof sheet-
earrying-tapes, as follows: A set, 32, run from

- the lower feeding-roller,50, to the pulleys 33 on
the shaft of wheels 26.

_ Another set, 34, run
from the upper feeding-roller,:49; around the
cylinder 20, under aroller, 35, and return over
a roller, 36; and a set, 38, run from the roller
37 to and return over a roller, 35. These sev-
eral tapes are keptin place by suitable guides,
as 39, and-serve to direct the sheets into and
out of the apparatus, as will presently appear.
The feeding device consists of 2 table, 44,
over a portion of the rear end of which a gage,

53, is caused to reciprocate by being attached

to the end of a rod, 54, the opposite ot which -
rod is connected toan arn, 55, fixed on a rock-

‘shaft, 56. This shatt is operated by a cam, 59,

on the eylinder-shaft, which engages & stud on
a rod, 53, one end of which rod embraces the
shaft 21, and the otherend is connected to the
arm 57 on the rock-shatt 50. |

The operation of the apparatus . thus 2
ranged is as follows: A sheet laid upon ine

table 44 against the gage 53 will De, at the



. which they release it, th

'111”01101“ tlme of the 1 rey oluu-.sn of the cylinder
arlled into the nip of the feeding-rollers |

E}{)

'4‘} 50, which, aided b} the ta ;}es 32 34 will de-
liver its leading end to the aripers 19 of 'the
sheet - condm,,tluﬂ carrier . 30, w hich giipers
are openul to recqw and closed to seize said
Ilmdm ¢ end as it passes onto. said carrier by
means of the o 1*1per cam 17, in which move-
ment the ﬂnper enter recesses 61, cut in the

periphery of the cylinder 20." The 'sheet, thus’

. wmed .:md held npon the endless carrier 30 i
11110{1 outward - thereby, the said carrier 30

| '(51111{1;31" 20, and the t.-_ipes 39 34 moving 1115

unison with the sheet, and the- mhnder 20
dmmu this movement making that part of its

~L1ev'-::nlu‘f*nim which earries it dll{l the mechan-,

1SS it "“"“pllﬁ}l‘t,s fl"OIll the I)Obltlon ()f Tl g
;;th%lt of ]jl(; 5.

‘When, the tail end of the moving 5heet ig

closely appr(}achm g the point at whlch the eyl-
inder 20 runs’in contact with the endless car-

rier 30, the twin ﬁnﬂers 24 will, while stand-

ing open, as in I‘m 8, be bmuﬂht up behind
~the slwut, and followmg the tall end thereof
-as 1t passes under said cvhndel will elose

quickly together and seize the same Dy means

of "the Totat on of their frame 40 and the ac-

~tion upon them of the cam 60, the eripers 19

of the sheet- uoudnctmﬂ mruer S0 being si-

Chultaneously opened bb the eam 31 'to release.
‘The tail end of the|

sheet thus held h) the twin fingers will be
lifted thueb; , as in Tig. 6, said hnéers while

“the head of the sheet.

“thus aeting being held (Jl(}bed by their spring
6y and swane bO as to gradually turn rear-

Cward as they move upward and torward with
the cshmlu' whereby they make no abrupt |
bend in the sheet and slowly change’its direc-

tion of trayel.  When these twin h]merb have

earried thfu tail of ‘the saheet (now 1ts leading |

.eml) into: the nip of ‘the. tapes 38, their l‘OC]x-—
~arm 7 will enter the high partof the groovein
the eam 60 and quu,le open said twin fingers

to If‘ltd%e the sheet, whiel, now traveling iu

.the 1evwae dlreutmn to that in which IT Was

~received by the rev ersing-cylinder, will be con-

ducted by the tapes 38 34 and delivered there-

'-f.,_’;b\ “While the tail end of said sheet is being’
point at
‘sheet-conducting |

-~ carried by tlie: tmn fingers to the

- carrier 30 will have.so ftur revolved asto bring
~its. gripers to the - 1}omt for receiving sheetg

. and a second ‘skieet will' bave been fed iniward-

,in proper time for its head to be: seized and

| the sheet carriéd ‘outward by them, and the:
- twin fingers will beé brought in proper time-
. into a 1}(}b1t1011 for embr%mn and be canged
.. to close upon and seize the tail end of said
. sheéet, and 1(.,pe{1t tllb rev Bl"bll’lﬁ oper LthIl _]llbt-
. described. - -
~ The sheet conductmn mruer 30 mlnht be--
~ constructed in the form -of arotatiig cy lmdcr
as in Fig. 13, Whl(,h cylinderis the:em mfu*la.ed_
30, while its gripers 19 and their opening-cams

17 and 31 LOII‘F%[}ODQ with thelike devices of

. the carrier 30 shown in the preceding; figures.

constracted is to teceive a sheet
‘the same with its direction of travel reversed.

-111.:1011111@ are a rotating type- mlmder 02
per I[}IIEP_} of'which is comtmctul_sn as to sap-.
port. printing -
“types or stereotype- -plates 65 66, and- to. pro-
vide between such printing - mlmw% enrved
inking sarfaces or tables 134 135
*1111{14—31' is also furnished with an am)uoprmte”
number of inking mechanisms, (the form-roll-

ran thh the proper surface-speed relative to
that of 'the reversing-cylinder 20, and the cams
17 31 will Ve fixed to, the frame- Wmh s0-as to -
-plro?erly engage the' rocL arm of the “1‘11}(31-_

shaft | .

‘The sheet- conductlnﬂ‘ carrier 30 might also
be a rocking frame carrying the gripers 19,
Tais is: lllllbtl"&ted in IFig. 14, whete the carrier -

30 is supported at the Llldb of vibrating arms

141, to which timely movements are imparted -
by a rock-arm, 144, by means of a cannecting-
rod, 142 , and & cam, 143, hxed to the shaft ‘?1
of the rever.smn -CY linder 20. - -

Yhe gripers in this modifieation consist of
fixed and movable jaws. The lower jaws,

which are the moyable ones, project from 2

spring-seated shaft, 136, which is rocked -to
open qfud lower ].;ms by means of a lever, 137,

| the tail of which, striking a stop - pin, 138
! when the carrier 30 1S roched to 1ts

n'earmoat_ |
position, is’ depreqscd until its forward end 15
enﬂawed by a spring-seated -catch-léver, 139

which locks the said jaws open, as seen in one
of the detail views. As tlllb carrier 30 1s
rocked to' its foremost.position to meet the
head of the sheet, the tail of the catch-lever
139 strikes another stop-pin, 140, whereby the

lever 137 is released and the ﬁrlpel” s are closed
upon said sheet, as S]lt)‘ﬂ’ll In one of the detﬂll _-

views, :
- The operatmn of a reversin g appar atus thﬂs-
~and deliver

It -is therefore, as will be reacdily apparent,
mhpted to operate in connection' w ith a print-

ing mechgirism, whereby -sheets - pmlted upon

one side and (h rected to it will be reversed
and returned tothe printing-m achine in proper

position to be printed. upon the opposite side.

In ¥ig: 15 1s-shown so‘muclh of . a rotary or
tvpe 161*01\ ing printing-machine as is neces-
sary for the purpose of exhibiting the arrange-
ment and operation of this reversing zap pamtus

'm connection therewith,

The principal elements. of suach a. mmtln -
tlle_

surfaces,as forms of movable
- Said, eyl

ers 67 GS only: of which are mli()“ll) which
are automatically moved to and from the pe-

riphery of the cylinder and ride over the

inking - surfaces ‘134 and 135 in distributing

‘the 11111, and :in contact with the 1111‘1111:111“
---aurhu,es 65 66.to pl’*{)pelly ink the same,

~A mumber of impression-cy linders, as 63 G4,

-lnvmn sheet-controlling. gripers 9, are set m

Statmnm y:bearings about the ty pe- -cylinder
62, being geared so as .to revolve in unlison
therewith androllin contaect with the ty pe-sur-

faces, and escape the inking- %urfaceb of said
cylinder,

- Such' printing - machmes are - ‘dlso

This cylinder 30 WI“ of course; be mmed to | supplied Wlth meulmmqms ior (,edmﬂ,‘ a};ee‘ts



-
N
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to itsimpression-cylinders and delivering them |
therefrom, all of which 1s fully illustrated and
specifically described in the United States Pat- |

 ent No. 5,199, granted {o Richard M. Hoe, July |
- 24,1847, - o '
~ As here shown, the type-cylinder 62 of such

a printing-machine 1s provided with an inside

~ form. 63, an outside form, 66, intervening ink-

ing-surfaces 134 139, inking apparatuses 67 05,
two impression-cylinders, 63 64, and suitable
feeding and delivering tapes, with which 1s
combined my improved reversing apparatus.

- The raversing-cylinder 20 is of the same S1z¢
. and rups turn for turn with the impression-
- ceylinders, from one of which, 64, it is driven
- by.the intermediate wheels, 145 146, it being
-+ understood that the impression-cylinders are
- geared with tbe eylinder 62, and so as to run
with a like surface-speed. An ordinary feed-
table, 71, feeding drop-roller 70, and a double-
acting fly, 83, with niling-tables 84 39, are also
spstrated. This type-cylinder 62 may be pro-
vided with a duplication of these mechanisms
on the opposite side, as 1S indicated by the ont-
lines of 1M pression-cylinders’ corresponding
with 63 and 64. - o -

The. sheet-condueting tapes, whose bearing
pulleys or rollers are to be understood as pro-
vided with driving gear-wheels wherever the

~ same are necessary to drive said tapes, are ar-
“panged as follows : A set, 13, van from the feed-
ing -eylinder 69, return OVer pulleys 72; a
“set, 14, ranning tfrom pulleys 73, are returned
- over pulleys 74, except the margin-tapes 19,
which run from pulleys 73, arcund the , 1m-
'w*easion-cylimler (3, under pulleys 49, over
palleys 50, and return around the endless car-
rier 30, ovér roller 74 ; a set, 32, run from the
pulleys 50, over pulleys on the shaft of the
wheels 26, as hereinbetore described ; aset, 34,
run from the pulleys 49, around the reversing-
eylinder 20, under pulleys 35, and return over
. pulieys 36, as hereinbefore deseribed; a set, 38,
run from the pulleys 37 to.and return over pul-
levs 35, as hereinbefore ‘described, butin this
arrangement of them the margin-tapes 83 run
+rom the pulleys 37 over pulleys 30, around
the impression-cylinder 64, ander pulleys 80,
over roller 13, around roller 77, over roller 70,.
and return over roller 79; a set, 36, rul from
pulleys 70 over rollers 73, around roller 77,

" and return over roller 76; and a set, 87, Tun |

- froin pulleys S0 over rollers 78 and 77, around
- poller 81, and return over roller 82. |
. Fhe operation of the mechanisms thus com-
~ Dbined is as follows: A sheet laid in position
will be fed into the tapes 13 14 by the operas-
tion of the drop-roller 70, and be thereby con-
ducted to the impression-eylinder 63, the grip-
ers O of whieh will seize its leading frout end.
1n passing around this eylinder the sheet will
be pressed onto the form 6o, and have its in-
side surface printed, and when released by the
aripers 9 it will be stripped off from the ¢ylin-
“der 63 by the margin-tapes 15 and carried 1o
the tapes 32 34, by which it will be conducted
tothe reversing apparatus and mampulated,as |

hereinbefore described. When said sheet has
been reversed its tail end, now become its lead-
ing end, is delivered to the tapes 38 34, which
conduet it to the impression-cylinder 64, where
it is seized by the gripers 9, and has its un-

printed surface rolled in contact with the out-

side form 66, which is then passing said im- -

| pression - eylinder. After having thus been
‘printed or perfected it is released from the
‘aripers 9, stripped. off said cylinder by the
‘margin-tapes 88, and carried into the tapes 86

87, which convey it to the rollers 81 77, ‘be-
tween which it depends until 16 13 swwept by
the vibrating fly 83 down onto the piling-table.
During this operation-of the reversing appa- -
ratus upon the first sheet, the impression-cyl-

nder 63 will make an idle revolution while the

inking-surface 134 is passin o it, and when said

jmpression - cylinder is pressing the second

sheet upon the outside form, 66, the first sheet,

then reversed, will be approaching the im.-
pression-cylinder 64, around which it will be

| carried in time to be pressed thereby into con-

tact with the outside form, 66, as it passes

“said eylinder. Thus each form prints as it

passes an impression- cylinder, and each sheet

fed into the machine is perfected, and as each

alternate sheet receives its inside impression

arst it follows that every other sheet delivered

to the fly-frame will have its sides reversed ;
bus as said fly-frame piles alternate sheets u

O_L)posite'direqtio'ns it also follows that, asillns-
trated, the sheets piled on the table 84 will-

have their insides uppermost, and those piled

on the.table 85 will have their outsides upper-
most. If the forms 65 and 66 are daplicates,
as in the case of half-sheets or supplements,
tLie sheets will require to be eut in two. .
- The printing apparatus withwhichmyrevers-

ing apparatus 18 combined, as shown 1n Ifig.
16, is of the same general character. as that

1ast described, having a similar type-cylinder,

62, surrounded on one side by four impression-
cylinders, 94 95 96 97, which are driven at a
corresponding surface-speed by being oeared
thereto, and provided. with proper inking ap-
paratuses 67 63. I’tis,howe_ver,1)1*px='ided with -
cutting-cylinders 39 90, geared together and -
driven by a train of wheels, 120 126 127, from

a toothed wheel on the impression-cylinder 95,
whereby a web of paper may be automatically
cut into sheets, and with a gathering-cylinder,

91, provided with a toothed wheel, whereby it1s
‘driven through a train of wheels, 123 124, from

a toothed wheel on the impression-cylinder 97,
which ga,t-heljing-cylinder is -provided with

‘means whereby1t collects successive sheets de-

livered to it with the same printed side upper-
most and properly delivers them.. In this ar-
rangement the reversing - eylinder is driven. .
turn for turn with the impression-cylinders by
being geared throngh wheels 147 148 to one of
them, 90. - | o
The several tapes are driven in proper di-
reetious and time by suitable spur-wheels on
the pulley-shafts, and run as follows : A set,
102, run from pullevs 103, i contact with 1m-
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pression-cylinder 04, and return avound pulleys ]

- 104, A set, 133, run from pullexs 103, around

T

pulieys 106, except the m argin-tapes of the set;

. which pass on around the impression-eylinder-

M, under-the pulleys 107, and ‘then rejoin the
‘remainder of the tapes, 133. |
- pass together around the roller 99 and over
the pulleys 108, the margin -
around the impression-eylinder
-pulleys 110, and there

| | agam rejoin the re-
mainderof the set.

F

- rollers 111, 132, 113, anct 54)’,_ thence over pul-
~leys on the shaft of wheels 26 of the cudless
A SEt,

carrier 50, and return to pulleys 105;
132, run aronnd palleys 107, roller 99, and pul-
ieys 103, - Aset, 131,

cers 111, 112, 113, and 30, run partially around

the reversing-cylinder 20, and return over pui-

leys 36. A set, 120, vun nnder pulleys 37, over
~puliéys 36, around puileys 33, except the mar-
gin-tapes, which pass aronnd the 1R]Tession-
~ cylinder 96, mmder pulleys 114, and there refoin
the remainder of the set, Lhey theu all pass

~around roller 101, over pulleys 116 117, except |
‘the margin-tapes, which pass over pulleys 115,
around impression-eylinder 97, under pulieys

118, where they rejoin the remainderof the set,

-and all pass over roller 93, around gathering-
- eylinder 91, over pulleys 92, around rolier 121,

andreturn overroller122,  A'set,130,ran from

pulleys 114, and around -roller 101 and pul- |

Jeys 115 and a set, 128, run from the pulleyy
118, overroller 93, underpuileys 93, overpulleys
02,

- 1195 all of which mechanisms may be dupli-
cated on the opposite side of the eylinder 62,
as 18 indicated by the impression - cylinders
there represented. | |

- the impression-cylinders from which they are
driven; but they ave of aless diameter ; heuce
the tapes 102 133 travel faster than the paper
is supplied by the euatting-eylinders.
latter do not cut the sheets entirely free from
the web; but leave them joined at several
points. The distance from the N Pression-

cylinder to the pulleys 103 105 is such that |

when the leading end of 4.sHeet reaches the
impression-cylinder the partially - made cut

has aiready entered Dbetween the tapes 102

155, As soon as a sheet is caught in the ni p
of the tapes and impression-eylinder 15 . par-
takes of their speed, and is torn leose from
the web and separated a certain distance from
it. The sheets thus have a space between
them, which 1s utilized for the eperation of the
gripers 9 and switches of the gathering-eylin-
der 01, | |

The gathering-eylinder 91 and the mechan-
isrs with which it is supplied are fully illus-
trated and described in United States Patent
50,192,954, July 10, 1877. | |

4he operation of the mechanisms combined
as illustrated in Fig., 16 is as follows: The

web of paper from the roll 100 is passed be-

tween the cutting - eylinders 89 90 and en-
215

tered between the tapes 133

They then all | ._ .
| surtace 133 is passing, Said

tapes vassing
Jo, under the |

Lheythen all passaround.

passover pulleys 110 ,Toll- .

| be printed nearly

around roller 120, and retnrn over roller ! form sefs of bwos, each alternate set receiving

thelr inside’ impressions and

These

¢

}

ik

portion is partially severed by the cutters of
‘the eylinders 89 90 to form & sheet, which
~sheet 1s condueted to the gripers 9 of the im-
pression-eylinder 94, and 1s torn from the web,
+this sheet, we will sappose, 1s passed, and
this cylinder 94 at the time when the ‘inking-

sheet will thus
pass-around the said cylinder without being
printed, and when released from the gripers9d
the margin-tapes 133 will strip it from the
ceylinder 94 and conduct it around: the roller
9, from which it is directed to the eripers-9
of the eylinder 93, Now, the second sheet
directed to' the gripers 9 of the eylinder 94
closely follows the first, and will meet the
printing-sarface 63 and be printed on it in-
side, and the course of the first sheet around.
theroller 89 is of such length thatsaid sheet is
deliveved to the evlinder 95 in proper time to
meet the form 65 and be printed on ity inside
by it. ' Thus the first and seeond sheets will
simatiltaneonsly upon their
insude surfaces., As the third and ~fourth
sheets are conducted into the maechine they
are manipalated precisely as were the. firsh
and ‘secoud, exeept that the Impressions are
made by the outside form, 66, and that the
Bhird sheet s passed aronnd the cvlinder 94,
and the second sheet, alvready printed, is
passed aromud - the eylinder 93 while the ink-
imng-surface 134 ig passing s henco it follows
Liat all the sheets are printed upon one side
i passing the eylinders 94 Hoy and that they

__ the other ses
their cutside impressions, - | N
As the sheets are released by the aripers 9

- | - | of the cylinder 95 they are stripped off the
The cutting-cylinders run turn for furn with |

same Dy the margin-tapes 133, and pass 1uto
the elongated passage formed by the tiapes
105 131, pulleys 110, and rollers 111, 112, 113,
and 50, which regalates the time at which -
thiey must mees the reversing-cylinder, so that
when they are reversed and conducted to the
impression-eylinders 96 97 they will be met
and priivted on their second sides by the forms
opposité to the one that printed their first
side. . - S
Lhe sheets are manipulated by the Tevers-
ing apparatus in the same manner as herein-
betore desecribed, and are conducted to the
1mpression-cylinders 96 97, by which they re-
ceive their second impressions, or are printed
upon their white surfaces, in an order and by
neans operating precisely as deseribed with
respect to their first impression. Thus per-
fected, they are delivered in succession to the
apes 128 129, which convey them to the gath--
ering-cylinder 91, upon which each successive -
two sheets of a kind or alternate sets of two
sheets which arrive with their insides or out-
sides uppermost are collected together and
delivered as a single body, and are conducted
between the pulleys120 121,and piled by the fly
83 upon one or the other piling-tables 84 85, all
‘the sheets receiving their last impression upon

162, 1ts leading. | their inside’ being piled apon one table, and
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those receiving their last impression upon

their outside being piled upon the other table.
What is claimed is— . o
1. A sheet-reversing apparatus consisting

of a slieet-conducting carrier provided with
oripers, whereby the sheet is moved outward
by its head, and & reversing-cylinder provided
 with twin fingers, whereby the moving sheet
is seized by its tail end, carried onto said eyl-
inder, and reversed, all substantially as de-
scribed. - . -
. 2. The combination, with the sheet-conduct-
ing carrier 30 and eylinder 20, of the twin
fingers 2 4, their frame 40, and the eccentric
toothed wheels 10 11 12, substantially as de-
“geribed. -+ | o
" 3. The combination, with the sheet-conduct-
ing carrier 30 and cylinder 20, of the twin
fingers 2 4, rotating frame 40, geared rocking,
shafts 3 5, rock-arm 7, and stationary cam 60,
 substantially as described. = -
4. The combination, with the sheet-conduct-
ing carrier 30 and cylinder 20, of the twin
fingers 2 4, frame 40, eccentric wheels 10 11
12, geared rocking shafts 3 9, rock-arm 7, and
stationary cam 60, snbstantially as described.
5. The combination, with the eylinder 20, of.
" the twin fingers 2 4, rotating irame 40, and ec-
centric toothed wheels 10 11 12, substantially
as described. . |
6. The combination,

|

rotating type-cylinder and two
‘inders, as 95 96, substantially

with the cylinder 20, |
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of the twin fingers 2 4, rotating fmme40, ec-
centrie toothed wheels 10 11 12, oeared rock-
ing shafts 3 5, rock-arm 7, and stationary cam

60, substantially as described.

"k The combination, with the reversing-cyl-
inder 20 and sheet-conducting carrier 30, of
the tapes 32 and 38 34, substantially as de--
seribed. . . _ | - ' -
8. The combination, with the reversing-cyl:
inder 20, and sheet-conducting carrier 30, 0f a
impression-cyl-
as deseribed.
9. The combination, with the reversing-eyl--
:nder 20 and sheet-conducting carrier 39, of & -
rotating type-cylinder, four impression-cylin-
ders, and a cuatting apparatus, 89 90, substan-
tially as described. - T
10. -The combination, with the reversing- -
cylinder 20 and sheet-conducting carrier 30, -
of a rotating type-cylinder, four impression-
cylinders, cutting-eylinders 8090, a gathering-

cylinder, and & ﬂy-fra-lhe, all substantially as

described.

" In testimony whereof I havesigned myname :

to this specification in the presence of twosub-
seribing witnesses. _ . | L
~ STEPHEN. D. TUCKER.
Witnesses: S
“H. T. MUNSON,
- Gro. H. GRAHAM.
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