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UNITED STATES

PATENT OFFICE,

JOSEPH THORNE, OF PORT RICHMOND, NEW YORK.

TYPE SETTING AND DISTRIBUTING MACHINE.

SPECIFICATIOIN forming part of Lietters Patent No. 3'72,;[86. dated October 25, 1867,

Application filed Juve 4, 1885, Serial No. 167,509, (No model.)

To all whom it may concern :

Be it known that I, JosEPH THORNE, a eiti-
zen of the United States, residing at Port Rich-
mond, county of Richmond, and State of New
York, have invented certain new. and useful
Improvements in Type Setting and Distribut-
ing Machines, fully described and represented
in the following specification and the accom-
panying drawings, forming a part of the same.

These improvements relate particularly to
that class of type distributing and setting ma-
chines which may be briefly described as fol-
lows: The distributing and setting cylinders
are mounted vertically one above the other,
the former rotating and the latter remaining
stationary. Kach cylinder has an equal num-
ber of angularly-arranged type-channels, in
which the types rest upon their sides in ver-
tical Tines, so that when the bottom type of a
line is removed the space it occupied is imme-
diately filled by the descent of its line. The
distributing-cylinder is caused to rotate by a
step-like movement that intermittingly brings
its channels to coincide with and momentarily
rest directly over those of the setting-cylinder.
Each character of type has edge-nicks differ-
ently arranged, so as to distinguish it from
every other character or letter, and the upper
or mouth end of each channel of the setting-
cylinder is provided with wards correspond-
ingly arranged, and hénce only such types as

“are appropriate to a given channel in the set-

ting-cylinder can pass intoit from the distrib-
uting - eylinder. The lines of miscellaneous
types (dead matter) to be distributed are in-
serted from time to time laterally from a spe-
cial galley into the channels of the upper cyl-
inder, and as these lines of type are brought
to rest over the channels of the setting-cylin-
der all the lowermost types whose nicks cor-
respond with the wards beneath them will drop
into the channels of the setting-cylinder, types
of like character being thus accumulated in
their respective channels below, where they
rest upon a bottom plate. In composing, the
depression of a particular key seleets the de--
sired type, which is pushed from the bottom
of its line out into a rapidly-revolving disk
by means of a rotating driver that automati-
cally operates the appropriate horizontally-
moving ejector. The ejected types are cen-
trifugally thrown edgewise by the revolving

disk against a stationary guard-rail around its
edge, which rail directs the types lengthwise
in their ecircular travel and out onto a belt
that conveys them to a revolving lifter, by
which they are raised in suceession into a long
setting-stick that extends across the machine
in front of the operator. Types successively

-ejected upon the disk as their appropriate

keys aredepressed thus unerringly follow each
other in correct order ontg the conveying belt
and into the setting stick, wherein they accu-
mulate or are composed into a long line, in
which the faces of the types are presented to
the operator as they are moved onward to the
column-galley by the addition of each succeed-
ing type. This setting-stick terminates at the
upper end of an inclined galley, into which a
section of the composed line of types is moved
to form a column-line, which is justified by an
assistant with spaces takenfrom a case above,
and this case has chambers containing the dif-

ferent spaces, the lowermost of which are

thrust part way out by ejectors operated by a
foot-lever. A chute is provided for the intro-
duetion, by hand, of odd sorts to the line-
forming mechanism, and the setting-cylinder
has a pi-channel to receive them during dis-
tribution. Sortsrunningshort may be readily
supplied -to and overrunning sorts conven-
iently removed from thecylinders. Themov-
ing mechanisms are all positively driven, but
require such light power that the slightest
obstruection will saspend it. A machine of
this character is illustrated in Letters Patent
No. 232,157, dated September 14, 1880, and
No. 283,934, dated August 28, 1883, to which
reference may be made in aid of the descrip-
tion of the present improvements, letters of
reference being applied in the present case
like those used to designate corresponding
parts in the last-named patent.

The present improvements are fully illus-
trated in the accompanying drawings, where-
in—

Figure 1 is a side elevation of a type setting
and distributing machine to which these im-
provements are applicable. Fig. 2 is a plan
view showing more particularly the driving
mechanism of the distributing-cylinder. Fig.

3 is an elevation of the distributing-cylinder,

the view being taken from the side opposite to
that shown in Fig. 1. Figs. 4 and 5 are en-
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larged : plan: iviews: of the dmproved . driving
mechanismfor the distributing-cylinderin two
positions.:: Fig. 6isan enlarged detail thereof;
Fig. 7 is a sectional plan view taken on:the
line @ of Fig. 1, and shows more particularly
the guides arranged over the revolving.carry-
ing - table and: forming type- guiding wagys.
Fig. 8 is anienlarged viewof the gniding-ways.
Fig. 9 is;a;side elevation; Fig: 9%, a horizontal
section taken on the line'w of Fig. 9; Tig. 10,
a- sectional elevation taken on: the line y of
Fig. 9, looking teward the key:board.. TFig.
11.is a:sectional elevation on the line z of: Fig.
9, looking:away from thekey:board, and Fig.
12 an elevation of one: of the parts, which fig-
ures illustrate the construction and operation
of an; improved means for sustaining the types
when elevated from . the driving:belt into the
chute. . Fig: 13 is a:side elevation of part: of
the: machine,; showing in: part the improved
means for sustaining the galley and loading-
channels of the distribonter.  Fig: 14 is'anen-
larged ' elevation iof theilower portion of the
type-galley, whieh is shown by a plan viewin
Fig. 2 and by asideelevationin Fig. 3. ' Fig.
15:1s a section on theline y of Fig. 14, aud Fig.
16.a:section on: the line w.of Fig. 15; and Fig.

.17 .18 a detail showing the mode of'securing the

galley. ' Fig. 18isa plan view showing the pi-
channel of the setter and the means for remov-
ing the types therefrom..  Fig. 19 is aneleva-
tion, partly:in seetion. ' Fig. 20 is.a plan view,
and [Mig. 21 a side elevation, and Fig. 22 a sec-
tional elevation, .of the pi-gnide and its plun-
ger. .

One branch of the invention relates to im-
provements in the means for imparting to the
distributing-cylinder B a step-like intermit-

tent movement to bring its channels 1 to co- |

incide with those of the setting-cylinder A.
Heretofore the forward step-like movement
was Imparted to the distributing-cylinder B
by means of a ratchet-wheel, 5, fast to said
cylinder, the teeth of which wheel areengaged
by a ratchet, 6, pivoted to an oscillating arm,
7, the end of which is provided with a slot, 8,
in which works a crank-pin, 9, of a driving-
shaft, 4, (see Figs. 1, 2, 3,) which is actuated
in a manner illustrated in my prior Letters
Patent, hereinbefore referred to. Formerly
this driving mechanism was designed to be so
adjusted that the distance to which it should
advance the distributing - cylinder at each
movement would be evactly equal to the dis-
tance between any two of its type-channels,and
thus bring the said cylinder into a state of
rest at the end of each step-like movement,
with its channels in exact coincidence with
those of the setting-eylinder. It was found,
however, in the practical operation of the ma-
chine, that to depend upon obtaining an exact
coincidence between said channels by a single
movement caused a defective operation, and

" an improvement was effected Ly which each

65

onward progressive step-like movement of the
distributing-cylinder was rapidly made and
covered a distance greater than that between

channel:and ‘¢hannel, and: means were pro-
vided for giving to said distribating-cylinder
after each ‘such rapid step-like: movement a
retrograde movement, whereby it rwas slowly
moved ‘backward to:accomplish the coinci-
dence between the: channels.of: the two cylin-
ders, whereby a more certain and: reliable
passage of the proper types from the distrib-
uting to the setting cylinder was accomplished;
but:this improvement has been found to have
objections, among which is an unnecessary
movement of the distributing-cylinder, tend-
ing to wearing of" the parts which are so con-
stantly: moved when the machine operates,
Amnother defect is that the movenient requires
the passage of tlie: channels of the: distribut-
ing - cylinder: over: and beyond those of: the
setting-cylinder before the said: channels are
brought:at rest into eoincidence; thus afford-
ing suelh types as have nicks corresponding
with :some  of the channels passed over to
have a tendeney to enter said channels during
the rapid movement of the distributing-cylin-
der, which' types, even if they partially de-
scend, cause a clogging obstruction: that will
either stop the machine or injure the types.

In: order to-attain perfeet: register betwceen
the channels of thie two eylinders at the end
of each forward niovement of the distribut-
ing-eylinder, the following improved deviees
are used: Thearm 7 is; in addition to the main
driving-pawl 6, supplied with the: auxiliary
driving-pawl 13, which, like the pawl 6, en-
gages with:the teeth-of the ratehet-wheel 5.
This pawl 13 isadjustable, by means of screws
16,in an arm, 12, that is hung upon the shalt
4 by a band, 11, that cmbraces an ececentrie,
10, and it is sustained in proper relative po-
sition to the wheel 5 by means of a bearer,
100, that waintains it in a proper working
plane. The crank-pin 9 and the cecentrie 10
on the shaft 4 are so related that after the for-
ward driving movement of the arm 7 is fin-
ished and the driving action of the pawl § is
complete, as in Fig. 4, a slight forward move-
ment of the pawl 13 will be slowly made, thus
bringing the parts into the position shown in
TFig.5, theextent ofthe movementofthe pawl 13
being nicely adjusted, by means of the screws
16, to accurately move the distributing eylin-
der so as to bring its channels into exact
alignment with the channels of the setting-
cylinder, and thus effectuaally secare the pas-
sage of the types from channelsin the one eyl-
inder into channels in the other eylinder.
In the retrograde movement of the arm 7 and
the pawls 6 13 these pawls will, by reason of
their curved structure, drag over the teeth of
the wheel 5 and re-engage appropriate teeth
to accomplish a second onward movement of
the distributing-eylinder.

Another improvement consists in the means
for imparting to the distributing-cylinder a
forward movement having an extent less than
is required to bring the channels of the dis-
tributing-eylinder into coincidence with those
of the sefting-cylinder. This consists in a
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pawl, 101, fast on the arm 130, carrying the
pawl 6, but provided with a central tongue,
102, that projects beyond the pawl. This
tongue 102 is pivoted to said arm 130, and is
provided with a spring, 117, which holds the
tongue 102 constantly pressed forward, so that

said: pawl, with its projecting tongue, can only

be entered between two teeth of the wheel 5 af-
ter a full onward step-like movement has been
imparted tothe cylinder B. ' Whenthe driving-
spring 92 is in contact with the driving-pin 93
on the arm 7, the pawl 101 will be held out of
engagement with the teeth of the wheel 5, while
the pawl 6 will be held in engagement with
the said wheel. "'When, however, the spring
92 is moved out of contact with the pin 93,
which can only be done after a- complete for-
ward throw of the cylinder B, the pawl 6 will
be thrown out of engagement with the teeth
of wheel 5. The pawl 101, with its project-
ing tongue 102, may then be entered into en-
gagement with the teeth of the wheel 5, either
by backward pressure upon spring 92 or by
pressure upon the arm 130,the result of which
will be that as the next forward movement of
the arm 7 takes place the wheel 5 will be
moved forward by the pawl 101,carrying with
it the eylinder to a-distance that will bring the
channels of the cylinder B ‘half-way between
the channels of the cylinder A, said pawl

101 making a throw that is half as great as-

that of the pawl 6,for the reason that its pro-
jecting tongue is pressed rearward without
moving the cylinder,and the solid pawl alone
drives. The distributing - cylinder is thus
moved into a position for receiving its load of
types to be distributed, the chainels of said
cylinder then having beneath them a solid
foundation for each line of types to rest upon,
whereby all injury to the types or to the wards

at the mouths of the chanunels of the eylinder

45
50
55
6o
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A willbe avoided. When this half step-like
forward movement, is complete, the pawl 6
will be in a position over the top of one of the
teeth of the wheel 5. When the arm 7 makes
its rearward movement, it will throw out the
pawl 101, and the spring 117 willimmediately
project the tongue 102, thereby preventing
said pawl from again engaging between teeth
of the wheel 5, for the reason that since ounly a
half-stroke forward of the cylinder B has been
made said tfongue will then engage the top of
a tooth and prevent the pawl entering between
two teeth. When one channel of the dis-
tributing-cylinder B has been loaded with a
line of type, the remaining half of a whole
step-like forward movement must be made be-
fore the teeth of the wheel 5 will again be in
position to be engaged by the pawl 101. This
is accomplished by the pawl 6, which, making

a full stroke, engages a tooth of the wheel 5-

only during the last- half of said movement,
(because of the position to which the teeth of
wheel 5 have been moved by the pawl 101,) and
thus acts to complete the whole stroke or step-
like .movement, one-half of which was per-
formed by the pawl 101. Thus the eylinder

B is again brought into position with its chan-
nels coincident with those of the setting-eyl-
inder, whereupon such types as overlie their
appropriate channels will pass into the chan-
nels of thesetting-eylinder. If, now, itis de-
sired to load another channel of the distribut-
ing-eylinder with a line of type,the pawl 101
is again entered between teeth of the wheel 5,
which is again in position to receive said pawl
and its projecting tongue, and the half step-
like movement of the cylinder. B wiil be ac-
complished as before. The completing half-
stroke by means of pawl 6 must then take
place, and these operations will be repeated
as long as may be desired.

~ It is manifest that as a whole step like for-

ward movement by the pawl 101 would cause -

channels of the distributing-eylinder to pass
from midway between two channels of the set-

.ting eylinder to peints midway between two

channels, or, in other words, cause the chan-
nels of the cylinder B to pass completely over
channels of the setting-cylinder, in which case
typesfinding their proper channelswould tend
to descend thereinand cause a block or damage,
from a consideration of which the advantages
and importance of the structure and operation
of the pawl 101 will be apparent.

As the ejectors which push the types onto
the disk or table 40 are positively moved by
a rotating driver, it sometimes happens that
the ejected type will have its face forcibly car-
ried against the rail or rim 94, surrounding or
forming a pathway about said table, and thus
be battered or injured. To.avoid this defect-
ive action, due either to the tangential move-
ment of the types forcibly imparted by the
ejector or to any part of the movement im-
parted by the eentrifugal action of the disk, T
have provided each of the channels in the set-
ting-eylinder, at a point just oversaid disk or
table at the bottom of each of said channels,
with a finger, 95, which fingers thus form a se-

70

90,

=100

105

ries around said eylinder and constitute path- .

ways, in effect extending the type-channels 1
outwardly over said disk or table, and as these
fingers 95 are- flexible and ecurved, so as to
gradually turn the ejected type and give it a
direction nearly parallel with the said rail, it
follows that each type ejected will assume sauch
a position, when it comes wholly within the
confrol of the revolving disk or table, that it
is so nearly parallel with said rim or rail that
nearly if not the entire side of the said type
will -bear against the rim or rail, thus reliev-
ing the face of the type from direct contact
with said rim or rail. These fingers do not
extend so close to the rim or rail as to inter-
fere with the onward travel of the typesto the
conveying-belt 3 after they clear the fingers;
but,on the contrary,there is provided beyond
their ends a passage-way in which the types
travel until they are guided to the belt 3 by
the deflector 106. _

Another improvement consists in the means
for transferring the types from the conveying-
belt 3 into the setting-stick 34.
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Formerly a revolving type-carrying wheel
and a rigid type-elevator, to which the types
were directed by an inclined chute, were
wholly depended upon for this purpose. This
structure was improved by the use of a small
revolving type-lifter, 25, having a seriesof ra-
dial wings, 27, and actuated by abelt, 28, mov-
ing over pulleys 29 30, fast on the shaft 86 of
the lifter 25, which construction enabled the
chute to be dispensed with and the conveying-
belt 3 to run over a pulley, 26, on a level di-
rect to the type- lifter.

In praectice it is found tbat when a type
which has been raised by one of the wings 27
of the lifter 25, and said wing retires as the
next typeis bemg raised, the advance types
will descend onto the advancing type, thus
subjecting the latter to abrasion and imposing
upon the lifter the daty of raising not only the
last type, buta considerable portion of the com-
posedline. Toiemedy this defective perforn-
ance aund enable each type to be retained in the
position to which it is advanced by the lifter,
I have provided a supporter, 96, (see Fizs. 9,
10, 11,) which is a lever-like device pivoted to
have slight vertical play. It isarranged with
its'iuner or operative end protruding through
the removableside plate, 110. and shghtly into
the chute of the setting-stick 34 at a point just
above the wings of the lifter 25. The outer
eud of the supporter 96 wight be weighted to
so counterbalance it that, while it may easily
move, gravity will cause its inner end to press
upon thesideofthetype; oraspring,asshown,
may be a means for more positively operating
it.  As cach type is lifted by a wing 27 of
the lifter 25, it will press against the inner end
of the supporter 96, which, readily moving
slightly upward and rearward, perits the ty pe
to be casily raised. When, however, the wing
27 of the lifter leaves this type, the supporter
96 will slightly move downward, and pressing
laterally against the side of the type securely
hold it and preventit or the type aboveit from
descending, thus causing a type-space below
the formed line to be free for the reception of
the next type projected lengthwise into it by
the operation of the belt 3. This supporter
also acts to even the formed line, as it presses.
each type passingitinto contact with one wall
of the chute or channel of the composing stick.

As types vary in thickness and the throw of
the lilter is always the same, and the press-
ing-surface of the supporter must be some-
what above the highest point reached by a
wing of the lifter, it follows that very thin
type will not be carried into the entrance of
said supporter. To support and hold such

thin type I have provided an aunxiliary sup- -

porter or frictional bearer, which is composed
of a narrow lever-like bearer, 81, pivoted to
swing and normally pressed forward by a
spring, 85, into the setting-stick 34, 1tis pro-
vided with a right-angular projecting arm, 83,
which has an iunclined face that is borne upon
by projection 84, fast to the striker 35. When
the types in the line receive an additional

type and the striker 35 moves said type for-
ward into true position longitudinally, the
spring pressed auxiliary supporter or frie-
tional bearer is in position to be borne
against by the type, it having a projecting
face at such a point as wiil bear against and
hold the thinner type. When such type and
those above are thus secured and another type
is added to the line, said auxiliary supporter
is pressed out of action by means of the pro-
jection 84, carried by the striker 35, and is
thus removed from the type-channel, so as to
prevent an incoming type from being marred
by abutting aguainst it.

The side plate, 33, forms the wall against
which the face of the type is gnided; but the
stock of the machine supporting the parts
where the line is formed is eat away a sufficient
distance to exposea considerable portion of the
heads of the type, whereby the formed line
may be constantly seen as it is. composed.
This is also an important improvement, as it
admits the discovering by inspection of any
faulty action of the clevator and line-forming
devices.

An improvement has also been made in the
loading-galley, by which the type-channels of
the distributing-cylinder are supplied with
lines of type, and in the mecans for securing
said galley in its upright position before said
cylinder. ’

70
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Figs. 14 to 16 illustrate the first improve-

ment. It consists in providing the follower
120 of the galley with a catch-block, 121, that
permits the follower to easily move forward,
and yet prevents a retrograde movement
whereby the matter in the galley would be-
come pi. ~This structure consists of a rest-
block,122,to which the follower 120 isattached,
which Dblock is guided on the ledge 123 and
bottom plate, 124, of the galley. The cateh-
block 121 has a rib thatrides in a channel cut
into the under side of the ledge 123,and is con-
nected to the rest - block 122 by a pivoted
hanger, 125, that is constantly pressed forward
by a spring-scated bolt, 126, having contact
with apin, 99. that projects inwardly from said
plate 125. These devices so co-operate that
while the whole may move freely forward the
rest-bloek 122 and cateh-block 121 are con-
stantly clamped upon the bottom ledge of the
galley,and any rearward movementof the fol-
lower 120 is prevented by their locking ae-
tion.

As a meauns for readily securing the galley
in place and conveniently removing the same
when supported upon the bracket 41, its up-
per end is slotted, as at 111, (see Fig. 17,) to
receive the head 97 of a bolt, 98. Thescrew-
nubt 112 tightens this bolt, and when released
a spring-8eated follower, 67, thrusts the bolt
forward, so that the galley may be readily dis-
engaged from it. To remove the galley the
nut 112 is loosened. This will permit the gal-
ley to be raised, so as to free its bottom from
the seat formed on the bracket 41.

I have, furthermore, provided a means for
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removing the matter from the pi-channel of
the setting - cylinder. This is illustrated by
Figs. 18 t022. That part of the bottom plate,
127, of the machine which underlies the pi-
channel 1 of the setting-cylinder A is perfo-
rated to admit the end of a pi-tube, 113, and
this tube is provided with a slot, 114, into
which the end of a swinging lever, 115, may
engage to hold the pi-tube in place when a line
of pi is to be removed. The pi-tube is pro-
vided with a plunger, 116, that may be slid in
the pi-tube when the line of type is to be re-
ceived or ejected, it being understood that it
is moved downward in receiving the line of
pi, and when the piis removed it is thrust
upward to discharge the contents of the tube.
Previous to withdrawing this tube, after it
has received the pi-line, a follower, as 17, is
inserted in the pi-channel of the setting-cylin-
der, upon which the line of pi-type will aceu-
mulate and be prevented from falling out of
the channel in the absence of the pi- tube.
This follower 17 is of the same character as
shown and described in my said patent No.
283,934, and hence requires no extended de-
seription here.

‘What is claimed is—

1. The combination, with the distributing-
cylinder and a driving-pawl having a throw
less than will move the same a distance equal
to that between its type-channels, of an aux-
iliary pawl, as 13, having the slight throw
necessary to complete a movement of said cyl-
inder equal to said distance, substantially as
deseribed. ‘

2. The combination, with the eylinder B and
its wheel 5, of the pawl 6 and pawl 13, each
having an operating-throw less than sufficient
to accomplish a single forward step-like move-
ment of said cylinder, bub together operating
to accomplish said single forward movement,
substantially as described. :

3. The combination, with the distributing-
cylinder and its pawl-and-ratchet mechanism
for advancing it step by step to bring its
channels into coincidence with the channels
of the composing - eylinder, of an auxiliary
pawl, 101, arranged to be put into operation
to advance the distributing-cylinder an addi-
tional part of a step and leave its channels be-
tween the chanpels of the composing-cylinder,
substantially as deseribed. .

4. The combination, with the distributing-
cylinder and its wheel 5, of an arm, as 7, car-
rying pawls 101 6 13, the pawl 101 operating
to move said eylinder one-half the distance be- .

tween its channels for the purpose of loading
the channels of the distributing-cylinder, and
the other pawls, 6 13, operating to complete
that distance, substantially as described.

5. The combination, with the distributing-
cylinder and its wheel 5, of a pawl, 101, hav-
ing a spring-seated tongue, 102, substantially
as described.

6. The combination, with the distributing-
cylinder and its wheel 5, of an actuating-arm,
7, a pawl, 101, having spring-seated tongue
102, and a pawl, 6, substantially as described.

7. The combination, with the type-lifter 25
and the setting-stick 34, of the type-supporter
96, substantially as described.

8. The combination, with the type-lifter 25
and setting-stick 34, of the frictional bearer
81, substantially as described.

9. The combination, with the type-lifter 25

and setting-stick 34, of the type-supporters 96 -

and 81, substantially as deseribed. :

10. The combination, with the setting cyl-
inder or case A and a type-channel therein
which is extended through the bed-plate, of a
removable pi-tube, 113, substantially as de-
seribed.

11. A pi-tube, as113, having a head adapted
to enter the bottom of a channel in the cylin-
der A, a locking-slot, 114, for securing it in
place, and a plunger, 116, substantially as de-
seribed. -

12. The combination, with the cylinder A,
its channel 1, and locking-lever 115, of a pi-
tube, 113, having locking-slot 114, substan-
tially as described. '

13." In a type-distributing machine,the com-
bination,with a bracket for supporting a type-
galley, of a type-galley having a holding-slot,
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as 111, and a Jocking-bolt, 98, operated by a g5

spring-seated plunger, 67, substantially as de-
seribed.

* 14. A type-galley constructed and adaptéd

for loading a type-distributing machine with
lines of type, having a follower, 120, provided
with a supporting device consisting of a rest-
bloek, 122, and catch-block 121, connected by
a hanger, 125, operated by a pin, 99, and bolt
126, substantially ag described.

In testimony whereof I havehereunto set my
hand in the presence of two subsecribing wit-
nesses.

JOSEPH THORNE.

Witnesses:
T. . PALMER,
GEO. H. GRAHAM.
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