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UNITED STATES

PAaTENT OFFICE.

WILLIAM H. DANFORTH, OF SALEM, MASSACHUSETTS.

IMPROVEMENT IN POWER PRINTING-PRESSES.

Specification forming part of Letters. Patent No. 9,794, dated June 21, 1858.

To all whom it may concern:

Be it known that I, WirLiamM H. DANFORTH,
of Salem, in the county of Essex and the State
of Massachusetts, have invented new and use-
ful Improvements in Power Printing-Presses;
and 1 do hereby declare that the following is
a full, clear, and exact description of the con-
struction and operation of the same, refer-
ence being had tothe annexed drawings, mak-
ing a part of this specification, in which—

Figure 1 1s a perspective view of the press.

Fig. 21s a longitudinal section, it being taken

at the red line ¢ in Fig. 1, showing the opera-
tion of the feed-bands, &e. Fig. 318 a cross-
section, it being taken at the red line ¢’ in
- Fig. 1, showing the standards A’ A’ with a
plece broken out of the center of each to show
the operation of the sliding frame, to which
the platens are attached. [ig. 4 is a face or
perspective view of one of the type-beds.
IFFig. 5 shows the two platens and the sliding
frames to which they are attached discon-
nected from the frame-work of the machine.
Tf1g. 6 is a top view of the discharging bars
and bands. The top part of said bands or
the part that leads from the top of the roller
O° to O is broken out to show the operation
of the bars, &ec. Fig. 7 1s a view of the un-
der side of the sliding platform Q, showing
the manner of ungearing it from the screw-
rods R R. Iig. 8 is a top view of the feed-
ing-wheel, cam, &e. __ |
In the following deseription like parts are
represented by the same letters in all of the
figures. | - o
The nature of my invention consists in the
employment of two parallel type-forms and
two platens in one printing-machine, so ar-
ranged one above the other that both platens
can be operated together, so that a sheet of
paper can be printed by each form at one 1m-
pression; also, in the manner of feeding the
paper into the machine between a series of
oripping barsand bandsthat holditin place to
receive the impression and pass it forward at-
terward, while the inking-roller is soarranged
astofollowclosely afteritacross the face of the
types to ink them and be followed in turn by
the blank sheet that isto receive the next 1m-
pression; also, in the manner of providing an
~nening bhetween the feed-bands at the time
at the sheets are entered from the tympan;

feed-bands, so that they will be stationary at
the time that the impressions are given.

A is a strong frame, which is to be made of
any suitable material. |

B B’ are two type-beds, to which the forms
are secured in any suitable manner. (Both
seen in Fig. 2.) These type-beds are to be
firmly secured in their bearings, so that they
will be stationary, they being fitted to slide

' in grooves in the cross-bars A” A’ when they

are put into or taken from the machine.

C C, Figs. 3 and 5, are two platens. They
are to have their faces covered with cloth or
with very thin india-rubber to prevent their
doing injury to the types when driven rap-
idly. Each of them rests upon two springs
D D, which are secured to the cross connect-
ing bars E’ of the sliding frame E. The ob-
ject of these springs is to permit the platens
to be yielding, so as to lengthen the time of
their contact with the types. When the im-
pressions are given, the ends of the platens
are to bear against the gage-rests E” K",
which are placed under each of them.

F is a crank-shaft, which worksin the slots
9 in the bottom parts of the sliding frame K,
so that when the crank-shaft is made to re-
volve by the power being applied to the pul-
ley G on one of its ends, (seen Fig. 3,) this
sliding frame will be made to travel up and
down between the standards A’ A"/, earry-

ing the platens with it to and from the types

alternately. | | | |

The arrangements for feeding the sheets of
paper to the types are as follows: H 18 the
tympan. H H*H’ are endless tympan-aprons
running round the rollers I I, the top half of
them dragging over the top of the tympan I,
and upon them the sheets are to be laid one
at a time. These aprons receive an alternate
forward movement from the ratchet-wheel J
on the shaft of one of the rollers I, being op-
erated upon by the pawl K, which is hung to
the top end of the vibrating lever L. This
lever is hung to the shaft of the ratchet-wheel
J, and is made to vibrate back and forth by
being connected by the bar L” with a pin or
stud upon the side of the wheel G, which 18
attached to the opposite end of the crank-shaft
from the driving-pulley G. Thisissoarranged
that while the crank-shaft ¥ is carrying the
platensin its revolutions through the top halt

also, in the arrangement for operating the ! of their race to give the impressions, &c., the




A

tympan-aprons will receive a forward move-

~ ment sufficiently to carry the sheet that has

E : “edge between the two sets'of feed-bands N N/,
i to be taken in by them to the types as w111 be:

| shown hereinafter.:

.+ :The sheet is prev eu‘red fmm dt"()pplnﬁ‘ as 1t:
BEREE passes from the tympan-aprons to the feed-
.+ bands by the wires 0 b 6, which ‘have one of:
. their ends wound loasely round the roller I

~ between the aprons I’ and their other end |
- dragging upon the roller O,
. aprons can be used stationar 113 , 1f desired, by

o simply unpawling: the ratchet-wheel J, which

~ may be preferred for some kinds of Work but:
. in general I presume that they will be pre-
SRR ferred to be movable, as the sheets can: be
o more umformly pI esented than they can W@ll@
-fsgfbebyhand .
i+ iT'he feed: ba;ﬂdb N N’; are ta 'be made of any;
R Smtdlﬂe material ‘that will: not be liable to
110 streteh by constant use, and as the tw
. aresomewhat differently arranged :and:are of
o differentlenﬁthsg, [ willdesceribethe shortset N |
NN ‘This set: playsround the feeding-cylin- |
SRS deL Oand the rollers O” and O (seen in Fw 2)1
. and are so placed that they will come undez
. the sinkages B’/ in the type-bed between and |
. outside ot the forms B’"’, sothat they willaet:| set: N.:
. uponthesheets uponthepartstobeleft blank |
. for margins, (seen in Figs. 3and: 4,) and are |
oo kept always: at this distance apart by being |
. attached to the cross-bars P, the ends of which
o act against the stationary g
o are so_pla_ced_ as to permit them to pass freely
.. along without having any sidewise motion. |
. The cross-bars P areso placed thateveryother |

space between them will be such as to permit
sald cross-bars to act upon the margins at the
two endsof the sheets, and as the sheets are to
coverthese spaces there area series of threads

running across from one cross-bartothe other:

or these spaces may be covered entirely with
cloth is preferred, as the object is simply to
provide something to hold up the sheets be-
tween the bands N.
between said cross-bars will be generally not
far from twelve inches, and will be termed the
“open ” or “inking”spaces, as the inking-roll-
ers will pass up through these spaces far
enough to ink the types, as will be shown
hereinafter. The other or long set of feed-
bands N’ are arranged the samev as the set just
described, only this 1s considerably longer
than that, and has no cloth or threads cover-
ing the spaces which are covered by thesheets,
and are made thicker in these spaces than
they arein the inking-spaces by having strips
of india-rubber or other pliable substanoe at-
tached to them. The face of the cross-bars
P" are to be even with this raised surface.
T'he object of this is to provide an opening
between the two sets of bands while the open

or inking spaces are passing between the two
entering rollers O’ and O3 so as to permit the
edge of the sheets to be entered freely be-

The tympan- |:
éset of forms..

i Fig. 2.):

O sets

?machme as follows:

gutdes M:M, which |

The remaining spaces

9994

comes nipped by the raised sur face asitens ..o
: ters and fills up the space between the two. .. ..

- been laid upon them forward and enter one | rollers and takes the sheet into the machine. .. .
The cross-bars P P’ of the two sets are in- -~
tended to lock into each other in any suit- . ...
‘| able manner; so as to insure both sets travel- 0
ing at the mme speed always. .
pressions are taken, one of the sets will come +
“into the sinkages B” in the type-bed andthe ...~
other will come 1nto: COHGS‘]_)OI](]II]“ smlmﬂes; SEEEEE R
in.the platen C. | |

0D Z)’ are spr Ings.:

long set and passes up over the rollers O° O°,
and thence down again under the roller O~
The object of thisis to keep the threads which
sustained the sheets between the bands while

passing under the top type-bed out of the

way, as they would now come between the sec-
ond set of type-forms and the sheet to be
printed, and in order to have something act
in their stead to prevent the sheets from be-
ing displaced there is an endless tape run-
ning over each of the shortset N. These pass
across the machine, with the long set N’ un-
der the bottom type-bed, until they reach the
roller O Here the endless tapes pass up to
the top again with the short set N, (in the di-
rection of the arrow,) and the long set N’ pro-
ceeds on under the roller O° llere there are
a series of discharging cross-bars P/, that
unitewithit,whicharesoarranged upon and se-
cured to the twoendless dischar cing-bands (or
chains) N’/ N’’’/ which run outside and along-
side of the long set of feed-bands N’ round
the roller O7 as seen more fully in Fig. 6,
that when these two sets are operated to-
oether there will be one of these discharging
cross-bars P’ ready to act upon the leading
edge of each-of thesesheets as they pass along
under the roller O° to hold it against the eross-
bar P’ of the feed-bands that is under said

tween them from the tympan, which edge be- | edge until they have both passed together

‘Whentheim-

' Thelemethlee to each S
They are attached by oneend. -
t0 one of the eross-bars A’ of eachset andex- .
| tend : across under the ‘sinkages Bs"i’g in.the ...
type-bed to the opposite cross- bfu S
They act against the. feedabandv to.- ...
keep them away from the face of the types . ... ...
when the feed-bands are in motion, so that . ...
the sheets shuall not be soiled when passing
under the types, aud are pressed upinto said. . . .
sinkages B/’ by the plfhtenq G wheﬂ the im- - 00
pressions are taken. i - SRR
- The long set of feed band&; run. thmuuh the SRR
starting at a pomt OVer
the roller O% Fig. 2,thence running in the di- .
“reetion of the arrows round the roller O%thus . .
ibungmg the raised surface on top of the_slwl_t S
- From: this point: the two sets pass ...
éthmufrh the machine together under thetop: .10
ty pe-bed thence round the
reversing the bands and bringing the longset ... .
iundemeath theshort set, cmd when the Sheet% NEEE R
are between them reversing their sides also, .
| thus presenting a blank side to the second set .
of forms as they pass under it. SRR
tom of the eylmdel ():the short qet leaves the .

(SG@HiH;g;f;:i;:;f;

}Tlludelo thll%

Atbhubot—féé??@f@ﬁ
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‘round under the roller O, which is so placed | bandsahead or to allow them to be stationary,

as to allow nearly the whole length of the
sheet to have passed under the roller O be-
- fore said cross-bars arrive under it. Affer
passing this roller O°% the two cross-bars be-
come separated by the feed-bands N’ passing
up over the roller O° out of the line that the
discharging-bars P’ and bands N’'” are trav-
eling, said bands N’’’ passing along round the
rollers O’ back in the direction of the arrows
round the roller O t{o the roller O° again.
T'hus it will be seen that the cross-bars slack
their hold upon the sheet at the time that the
opposite end, as thereis nothing to hold it up
against the feed-bands N’ begins to fall,thus
allowing it to be laid smoothly upon the plat-
form ), which 1s made to descend as fast as
the sheets are piled upon it,so as to keep the
top of the pile always at the same distance
from the diseharging-bars P’/’, as will be
shown hereinafter. The ends of the discharg-
ing-bars P, when passing underneath the
feed-bands N/, rest upon the stationary guides
A7 A to prevent their sagging away from
sald bands by their own welght, and thus re-
lax their hold upon the sheet before the proper
time. After reaching the roller OY the feed-
bands N’ pass along in the direction of the
arrows under the rollers O up to the roller
Ot again.

As the long set of feed-bands when pass-
ing under the bottom type-bed has nothing
provided for holding up the sheets between
them, there is an auxiliary set N’/, which
play round the rollers O¥, and which are pro-
vided with cross-bars P’/, (shown by dark
shadings, Fig. 2%) and threads or cloth ar-
ranged the same as the short set N, described
above, for this purpose. o |

All of the above-deseribed endless bands
are driven by turning the cylinder O, which
is to be made as light as it can be consistent
with suitable strength, so that its momentum
may be as little as possible when stopped sud-
denly after being turned quickly, as 1t is
to be driven with an intermittent rotary mo-
tion. The diameter of 1t may be such that
by turning it half-round the feed-bands, &e.,
~will be taken along the length of a sheet aud
an open or inking space, or it may be made
small enough to make an entire revolution to
accomplish this. This eylinder is operated

as follows: I°is a reciprocating rack, which |

is attached by one end to the vibrating lever
- L. The teeth npon the other end take into
the gear-wheel Y/, and this into the feeding-
wheel Y. This feeding-wheel 1s loose upon
the shaft of thecylinder O, and is of sufficient
size to cause it to turn half-round each way
as the rack 12 plays back and forth, and has
a pawl ¢, operated by a springc’, attached to

one side, which springs into notches in the |
periphery of the small wheel Y/, which is

fastto the shaft of said eylinder,thus making
the feeding-wheel Y alternately fast or loose
upon its shaft and allowing it to turn the cyl-

according as it 1s fast or loose. |
d d are two pawls which are to drop into
notches in the periphery of the cylinder O

the instantthat it has been turned half-round,
o that the momentum may not earry the feed-
bands ahead too far.

The feeding-cylinder is to have points or
studs upon its periphery to take into the two
outside bands, so that when said cylinder 1s
stopped suddenly the feed-bands, &ec., will

‘not be carried along by the momentum of the

other rollers, over which they play. These
rollers will also be made as light as possible,
and as they have no studs or poilnts upon
them will permit said bands to slipupon them
sufficiently for this, thusleaving only the mo-
mentum of the cylinder O to be overcome
when the feed-bands are to be stopped. This
is done by having the brake e pressed against
the side of said cylinder before the pawls d
d take effect upon it. These are operated as
follows: ¢ is a rocking shaft, which has the
arm h upon one end, which hangs down out-
side the feeding-wheel Y. It has also two
cams 2 ¢ near each of its ends, which are so

arranged that when said feeding-wheel ismov-
ing back loosely upon its shaff, atter having

taken the cylinder once half-round, so that
the spring-pawl ¢ may take another hold upon
the fast wheel Y’/ for the next movement of
said eylinder, the arm & will be struck by the
stud % on the side of the feeding-wheel, which
will cause the rocking shaft to be turned suf-
ficiently to cause the cams 21 ¢ to lift the
pawls d d out of the notches in the cylinder
and also to press the brake e out ot contact
withit and hold them so, thus permitting the
cylinder to be turned freely at the instant
that the motion of the feeding-wheel 1s re-
versed until another stud %’ acts against the
opposite side of the arm /i, which will let the
spring f press the brake e against the side of
the cylinder again and also let the pawls d d
down upon its periphery, which will slip
round upon it until the notches come round,
into which they are to drop.

In order that the force applied to the feed-
ing-wheel Y may not continue to act'upon
the eylinder O after the brake has begun fo
operate upon it, the spring-pawl ¢ has apin or
stud upon oneside nearthe movableend,which
plays round upon the edge of the adjustable
cam '/’ which is secured to the inside of the
bracket j by the set-screw 5. A piece of this
bracket is broken out in Fig. 1, but 18 shown
whole in Fig. 8. The cam '/ is so adjusted
that after a sufficient force has been givento
the cylinder to cause its momentum to carry
it half-round within the time required, the
pin or stud C’’ (seen enlarged in Fig. 8) by
acting against its edge will have drawn the
spring-pawl ¢ out of the notch in the fast
wheel Y/, thus permitting the whole force of
of the brake e to act upon the cylinder to
check its speed before 1t is pawled.

inder O half-round, and thus take the feed~-1 The platform Q is made to descend gradu-

e
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ally between the standards A’’’ A’’’ as fast | the same time that the inking-roller is pass-

as the printed sheets are laid upon it by
having two slides W W, Fig. 7, upon its under
side, which are made to take into the side of
the screw-rods R R at the outer end of each,
the inner ends being attached to the cross-
lever W’ at equal distances from the pivot 2
on which it turns. This lever has a loop at

one end, which has an eccentric X fitted into

it, so that when this is turned by the handle
X' the slides W will move in or out, accord-
Ing to the direction turned, thus eausing said
platform to be geared or ungearéd with the
screw-rods at pleasure. The screw-rods R run
1 stationary bearings. FEach of them has a
toothed wheel R’ attached to the bottom end,
which takes into the worm S upon and near
each end of the shaft of the pulleyS’. This
pulley is operated by an endless cord or strap
running round the pulley S% which is upon
the end of the shaft of the feed-roller O7.
Thus it will be seen that when this roller is
made to revolve by the feed-bands N’ when
they are set in motion to discharge a sheet,
&:e., these serew-rods R will bé turned suffi-
clently to lower the platform the thickness of
the next sheet that is to follow. This plat-
torm is hung to the weights T'T (one an each
side of the machine) by means of the cords U
U, which play round the pulleys V V,so that
after the platform has descended to the bot-
tom of its race it will be taken up again by
these weights T as soon as the pile of sheets
hasbeen removed and it is ungeared from the
screw-rods R. | |

The types are inked as follows: As there
are two sets and both alike I will describe
one. m m, IFigs. 2 and 3, are two endless
chains on opposite sides of the machine from
each other, each of which runs over two pul-
leys or heads n 7. There are two on a shaft,
which shaft runs in stationary bearings at-
tached to the standards A’”’. To the endless
chainsm the inking-roller 2z is attached by its
shaft, so as to be carried round said pulleys
7 1n the direction of the arrow with said
chains when said pulleys are set in motion by
the gear-wheel G% Fig. 1, which is on the shaft
of one of thesets of chain-pulleys n,and which
takes its motion by means of the connecting-
wheels G* from the gear-wheel G’ on the driv-
g crank-shaft I¥, the diameterof the wheels
G°beinginsuch proportion tothat of wheel G/
as to cause the inking-roller z to make a revo-
lution round the platen C and the pulleys n,
Ifig. 2, for every revolution of said wheel G/
and crank-shaft ' and for every impression
taken, the shafts of the chain-pulleys = .be-
Ing so placed in relation to the type-bed that
when the inking-roller z is passing under the
forms they will come in contact with them,
there being grooves in the periphery of the
inking-roller corresponding to the feed-bands
N N’ and of sufficient depth to permit it to
pass up through the open spaces in said feed-
bands without lifting them, so that the sheets

ing across them. The endless chains m are
kept from sagging out of a straight line by
the weight of the roller z while passing under
the types by the rests » 7, (shown by a broad
black line under the top half of the endless
chain, Fig. 2,} which project out under them,
so as to sustain the weight of both. ™
The inking-roller is kept supplied with ink
as follows: VI VI are two rollers haviug the
endless apron w running round them. - The
shafts of these rollers run in fixed beariiig™
and are so placed that when the top half o:
the inking-apron wu is drawn in a straight line
from the top of one roller to the top of the
other if will be as far below the endless chains
as the face of the types are above them, so
that when the inking-roller is carried across
under the platen the under side of it will come
in contact with this apron, which is kept al-
ways in one line by means of the platform «’
under the top half of it, thus providing a flat
inky surface for the inking-roller to run over
to supply itself with ink. This ink-apron is
kept supplied with ink as follows: x is a box
containing a supply of ink. z"is arollerrun-
ning in it. ‘T'he top of this roller 1s pressed
upon by the bottom halt of the ink-apron u,
so that when this apron is set in motion by
the belt 7, which connects one of the rollers V1
with one of the feed-rollers, this roller " will
take up the ink out of box x and spread it
out upon the apron u, and as this is constantly
changing for the top will keep said top always
covered with 1nk. |
- Operation: Thus it will be seen that when
the power is applied to the driving-pulley G
its erank-shaft F will set the platens Cin mo-
tion, and at the same time the wheel G’ on
the other end of saild crank-shaft, by means
of the gear-wheels G* and G3, will cause the
inking-rollers z z to revolve round the plat-
ens C C, which will take up a supply of ink
while passing across under said platens while
they are being carried through the bottom
half of their race and while the feed-bands N
N’ are stationary, and at the same time the
crank-pin on the side of wheel G’, by means
of the bar L.’ and vibrating lever L, and ratchet
and pawl K, will during one half-revolution
of wheel G’ cause the sheet laid upon the
tympan-aprons H’ to be entered between the
feed-bands. The otherhalf-revolution causes
the reciproeating rack L2 by means of the
connecting-wheel Y’ and the feeding-wheel Y,
&ce., to set the feed-bands in motion, thus caus-
ing the sheet that had been entered to be
taken into the machine. The second move-
ment of the feed-bands places it under the
top type-bed. The inking-roller 2, having en-
tered the open space in the feed-bands at the
instant that they started, passes across the
types to ink them at the same speed with
which the blank sheet is being taken in, and
while the inking-roller is passing under the
platens again toreceive a fresh supply of ink

may pass under the types without injury at | said platens are giving the impressions, and
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as soon as the platens begin to be drawn away

irom the sheet the spring b’ b’ b’ presses the
feed-bands and printed sheet away from the
face of the types, and after the platens have
- vassed half-way down the inking-roller z will
have passed round and entered the open space
between the printed sheet and the blank sheet
that is to take its place, and at this instant the
reed-bands move forward again and thus with-
draw the printed sheet and place a blank
sheet into ifs place at the same time that the
types are inked. This operation being con-
tinued, the fourth movement after this of the
feed - bands places the sheet that has been
thus printed while under the top type-bed
under the bottom type-bed, with its sides re-
versed, ready to receive an impression upon
its other side at the same time that the blank
sheet that the same movement of the feed-
bands placed under the top type-bed receives
its first impression. The fourth movement
of the feed-bands after this places the sheet
by means of the discharging-bars, &e., upon
the pile. |
be a blank sheet entered and a sheet printed
upon both of its sides discharged for every
movement of the feed-bands.

Having thus pointed out the nature of my
invention, I would state that I do not wish to
limit myself to the precise method of con-
structing and arranging the parts specified,
as these may be varied at pleasure so long as
the principle or character of my invention is
retained.

WhatIclaim as of my invention, and desire
to secure by Letters Patent, is— |

1. The employment in one printing-press

of two parallel type-forms, one above the |

Thus it will be seen that there will |

other,and two platens so arranged in a frame
as that a sheet of paper can be printed by
each form at one impression,substantially as
above described. -

2. The mode of feeding the paper between
the gripping-bars and bands, which hold it in
place to receive the impression and pass the
sheet forward while the inking-roller occu-
pies the intermediate space to ink the type.

3. Making the feed-bands unequal in thick-
ness, as deseribed, for the purpose of furnish-
ing an opening between the two sets at the
time that the sheets are to be entered from
the tympan. :

4. 'The employment of a series of gripping
or discharging cross-bars P’”’,in combination
with and so arranged upon two endless bands
N7 N7 as to be made to act upon the lead-
ing edges of the sheets as they pass along and
hold them against the feed-bands N’ until
they have passed across over the top of the
pile upon the platform Q, substantially as
shown, for the purpose of piling the printed
sheets. |

5. The device for giving and checking the
motion of the feed-bands alternately, as re-
quired, consisting of the vibrating lever I,
bar L’, reciprocating rack 17 connecting-
wheel Y, feeding-wheel Y, fast wheel or disk
YY"/, spring-pawl ¢, adjustable cam '/, stud or
pin C”, studs k& k, arm h, rocking shaft g, cams
117 1, pawls d d, brake ¢, spring £, and eylin-
der O, arranged and operated substantially as

shown. | -
WILLIAM H. DANFORTH.

Witnesses:
" JOHN K. DANFORTH,
S, . DANFORTH.
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