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- Unrrep StaTeEs PATENT OFFICE.
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LORENZO DOW, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO THE AMERICAN
o TYPE SETTER COMPANY, OF PORTLAND, MAINE.

TYPE-SETTING MACHINE.

- SPECiFICATIONI_foi‘ﬁiﬁg‘ part of Letters iPate;it N'o. 412,606, dated October 8, 1889.
) Application filed November 13, 1885, ‘Serial No, 182,771, (No model.)

To all whom it may concerm:
" Be it known that I, LorENZO DOW, a citi-
zen of the United States, residing at Boston,
" in the county of Suffolk and State of Massa-

¢ chusetts, have invented certain new and use--

ful Improvements in Type-Setting Machines,
of which the following is a specification, reter-
ence being had therein to the accompanying
drawings. | | |

(o My invention relates to improvements in
type-setting machines in which the types are
arranged in grooves or channels by hand or

a distributer and move down by gravity as.

the lowermost type in the column is succes-

13 sively caused to descend through channels

- or grooves to the “stick,” whence they are
taken to be justified; and my improvement
consists, first, in making the grooves partly
permanent and partly removable, so that

2o the work of the operator can go on continu-
ously; second, in a new method of releasing
the bottom type in the column, dispensing

“with all levers except the single-one of the
key -board, thereby greatly simplifying the

2t construction; third, in’ disposing the chan-
nels with the operating devices for removing
the bottom type successively as they are re-
quired in a circular form, thereby making
- agreat saving in the space’these machines
30 .occupy; fourth, a new method of bringing
| the type into the proper position as they de-

scend by gravity to the stick; fifth, in oper-

ating devices to move the stick along to afford
- room for each type as it descends in order,
35 and, sixth, in the construction of the several

" parts and in their combination with each

other, whereby in an individual ‘machine an

- _exceedingly-ct)mpact device is made and the |

| several parts are capable of very exact and
10 certain action, and very rapid and perfect
work can be done, as will now be fully de-
seribed, and pointed out in the claims. I at-
tain these several results by the mechanism
illustrated in the accompanying drawings, in

45 which— -~
Figure 1 is a general view ot the machine,
showing it in perspective, the cover being re-
moved. Fig. 2 is avertical central section of
the machine on line 4 of Fig. 1, the position

figure at right- angles with the key-board;
Fig. 3, a detailin perspectiveto show the lower
end of the type-channels, the rollers, and
converging delivery - tubes; Fig. 4, a vertical
section to show lower end of the type-chan-
nels and rollers; Fig. 5, a perspective partially
in section, showing type-channel, ring, deliv-

ery-tube, roller, and means for actnating the

same: Fig. 6, a detail showing means for con-
tracting the delivery-tube and modification of
the pusher; Fig.7,a perspective view showing
the pusher and stick in relation to the end of
the type-channel. Figs.8, 9,and10show modi-
fications of means for operating the roller.
Fig. 11 shows means for removing the type
when the arrangement of channels has been
duplicated. Figs. 12,18, and 14 show modifi-
cations of means for removing the types from
the ends of the channels. Fig.15 is a detail
illustrating generally the appearance of a
machine of the usual construction having
my “ring” or base applied to it. Figs. 16 and
17 are detaiis showing the ring, type-recep-
tacle, or short channels, and means 1o deliver
type to the channel leading to the stick.
Figs. 18 and 19 are details to show means for
operating the pusher. Fig. 20 is a detail.
showing how the pushers can be operated

-without opening the type-changels.

A, Fig. 1, is the table or stand that sup-
ports the machine. The levers h, operated
by the keys, may be below the top of the ta- ..

‘ble, in which case the table becomes a part

of the machine; or they may be on the topot
it. In use I prefer the latter arrangement as
more convenient. In the figure the top of
the table is shown as a part of the machine.
B is the key-board, carrying a key for each
character used in the machine. These keys

rest on and are attached to one end of the

levers h, the fulerums of which are at the
other end. In the space between are at-
tached the rods or wires that operate the de-
vice for removing the bottom type from the
type-channels and delivering it to the con-
verging channels that lead to the stick K.
To the ring or base C the lower part of the
type-channels are attached, as will- be ex-
plained hereinafter, as well as the channels

so of the pusher and the type-stick being in this | or tubes below; and in the following descrip- 1oo
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tion the word “ring” will generally include |

- the part of the type-channels which is at-

- tached thereto.

10

20

D indicates the device for removing the
type from the channels as seen from the
outside, which I shall designate as the
“roller.” |
- K represents the converging tubes or chan-
nels, down which the types move by gravity
after being released by the roller to the chan-

- Dels K, which deliver them to stick F. In
this stick or receptacle the type are arranged

in proper order to be cut up by the justifier

and arranged into columns for the printer.
G is the “pusher,” which thrusts forward the

type as they successively fall from the mouth

of the tube, to which they are brought by the
converging tubes or channels.

‘H are the rods or wires connecting the le-
vers /i of the key-board with the rollers,
I show the part of the type-channel per-

‘manently attached to the ring, which enables

those operating the machine to replace the

 removable part K, when empty, with one of a

25

similar kind loade_d-wi-th type. This device
enables the work of the operator on the keys

‘to go .on without interruption. |
- L 1s simply a support to the removable
part of the type-channels I K, which rest on

the top of the fixed portion I below and on

- L above. This support L is attached and

held in place by proper supports connected

- below with the ring. It need not e at the

35

10

§50
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upper eud of the removable part K. In prac-
tice about two-thirdsof the way from the lower
end 18 most convenient. ~

D’ is the inner end of the roller,

In Fig. 2, M and N indicate the Cover,
which may be on when the machine is not in

Without further reference to the frame or
table that supports the various parts .of my
machine, I will proceed to a more definite de-
scription of it and its several parts, beginning
at the top, where the operation really com-
mences, and following it to the point where
the stick is ready for the justifier.

The type-channels K are severally filled by
hand or by a distributer each with type of
a single letter—as “a” or “b,” for exam ple—
or any characters that it may be desired to
set, and are then deposited each in its place,
which is designated by its proper mark, the
upper end resting on the support L and the
bottom resting on the fixed portion of the
type-channel 1, so that the descending type
move freely down. These channels are in-
clined at an angle of about thirty degrees, so
that the friction of moving may be on the
sides and bottom of the type and not on the
face. Ifthechannelswere set vertically, there
1S no way of preventing the type from fall-
ing forward out of the type-channel, which is
open in that direction in order to prevent all
contact with the faces of the type. When
these removable channels K become empty
by the slow descent

1f necessary. To the top

of the type down to the .

fixed portion of the channel I, as they are suc-

cessively used they are removed, leaving the
fixed portion I full, so that the operator on
the keys has time to continue his work while
the empty channel K is being replaced by

| one that is full. The lower 1uition of the

channe] I, through which the type descend, is
fixed—that is, is made a part of the ring.

It is attached to the ring by sliding down in

a dovetailed groove, so as to be easily removed,
1s attached a stay
or guide 4, to hold the lower end of the remov-
able channel K accurately upon the groove

| in the lower one, that the type may not hitch

75

8¢

as they descend. Both the upper and lower

portion may be made of metal or other suit-

able material. The lower end of this fixed

type-channel I does not quite touch the roller,
but space is left for it to move freely there-

under, while the type standing therein rest

wholly on the groove in the roller. ‘This is

shown in Fig. 4.
- The roller D D', Figs. 8 and 9, enables me
todispense with the complicated arrangement,

of levers and springs heretofore used and to

effect the object desired by a simple positive

motion wholly reliable. This roller, as its

name indicates, is a small eylinder of metal,
preferably supported by and movingin proper

openings in the ring. It is longitudinally
grooved, as shown in Figs. 3 and 4,580 that
the shoulder on one edge of the type 1s a lit-

‘tle lower than the top of the type it supports,

95

I1CO

while there is no shoulder on the other. This

roller is moved by a pin or its equivalent in
one end or the other—that is, in front or rear
of the ring through which it passes—which

pin d is connected with the upper end of the

rod or wire H, attached to the lever of the
key. In placeof the pin may be used a small
wheel or a ratchet, as shown in Figs. 8 and 9.

When the connection is madé with the key-
board, a depression of the key causes a par-
tial revolution of this roller. 1The shoulder
holding the type moves forward, carrying one
type with it out of the bottom of the column
which remains resting on the round part.of
the roller. No matter how rapidly or suddenly
the key may be struck, the type held by the
roller moves out gently as the shoulder moves
forward. The face end of the type, as it is
moved forward by the roller, slides upon a
portion.of the ring lying between the rollers
which sustains that end, while the other or
foot end, as it passes off the roller, having no
support, drops into the mouth e of one of the
conveying-channels E, down which it glides
face end up to the common point of emer-
gence tor all the type at the head or beginning
of the stick. The roller D therefore not only
acts as a support for the type, but in the op-
eration of the machine is an ej ector, by means
of which the type are, without other instru-
mentalities or means, delivered into the chan-
nels E.

As the type differ in thickness, each roller
1s grooved for its particular type. When the
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type l1es in the groove, it is ;]ust below the
end of the fixed ehannel which will not allow
the one above to move out, so that should the
type adhere together the positive motion of
the roller will ea,sﬂy separate them. Themid-

~ dleof the bodyof the roller on which the type-
~ column rests while the shoulder is moving

forward with its type is made a little smaller

B than the two extremities of said body, so that |
the type resting on the roller touches it at

~only two points near its two extremities, as
. seen at O/, Figs. 8 and 9. This is done 1n
~order to reduce the amount or extent of the

..~ surface of' the type-column resting on it
I3

while the movement of expelling the type
held by the groove is going on. The above

construction adds largely to the facility of
“this operation. A coiled spring d’ around

- the end D’ of the roller brings it back to its
. 20

position as soon as the ﬁnn*er is lifted from
the key, and the type now at the bottom, be-

. fore held by the body of the roller, instantly

~ fer to call it, “ring” to which the short
~ channels are a,ttached and in which the roll-

30

35

- other end of the rollers, as well as the short

50
it is to fall.

'-dropq into the groove, and 18 ready on a de-

pression of the key to be removed and de-
livered into the mouth of the tube or channel
leading to the stick. The base or, as I pre-

ixed

ers move, is simply a channel with one side

| higher than the other, (see Figs. 5 and 15,)
P the outside, which 18 the lower, serving only
as a bea,rmn' for the rollers and for the face.
~end of the type as pushed out by the shoul-
“der of the roller to slide on, and the inside,

which is the higher part, supporting the

fixed channels I, .down which the type de-
scends to the groove in the roller. The dis-

SER tance between the outer and inner sides of
- 40

the ring is a little less than the length of the

type used in the machine-—say three-fourths

of an inch—and is filled by the rollers. and

the mouths of the tubes or channels down
: wh_lch_ the type fall.

_ The inside portion, be-
ing higher than the outer, is inclined at

tached to it. The heel of the type touches

~and slides down on the outside of this rear or

inner portion of the ring on its delivery over
the mouth of the tubeor channel down which
‘The face end of the type pro-
jects upon the front or lower part of thering,

- which 1s of the same height as the bottom of

55

the groove in the roller, upon which the type

%hdes when the shoulder advances as the

roller is revolved, as shown in FKigs. 5, 15, 17,

and 18. Between each pailr of 1ollers 1S the
- mouth or entrance to the tube or channel

i 6

| 11’ver1nn* the type

‘down which it is to fall.
the ring 1is a small pin ¢’,near each roller,

On the interior of

which, in connection with a pin d?, throun*h

~ the end D’ of the roller, acts as stop foit when

brought back by the coiled spring after de-

The ring is suppmted by two or more stand-
ards. (Shown in Fig. 1 and marked O.)
The rollers and thelr respectlve channels 1

This is seen in Fig. 5.

i—

prefer to arrange in pairs, oneroller of the pair

delivering its type to the right and the other
‘to.the left both into the mouth of the same

channel, wheleby I reduce the number of
channels and the complexity of this part of
the machine. This arrangement is shown in

Figs. 3 and 4. By this means I am able in a
ring of fourteen inches exterior.diameter to

arrange eighty-eight rollers with their sepa-
rate Type-channels using, say, brevier type,

75

and in one of twenty mehes one hundred and

sixty.
Heretofore type-setting maehmes have not

‘been made of a circular form, so far as 1 know,

except the Thorne machine, which does not

bring the type to the stick by gravity, but by
The type hzwe been ar-

a revolvmﬂ‘ plate.
ranged in channels standingin straight rows,
by which arrangement those falling down the

outside grooves have farther to travel than

those in the middle. By disposing the type-
channels in a circular form, as 1 do in Fig. 1,
all the channels or tubes conducting the fall-
ing type to the stick and having their origin
between the rollers in the ring are of abso—
lutely the same length. The upper ends of

these tubes or channels are connected with

the ring. They are of metal, preferably of

30

Qo

95

copper, brass, or tin, and formed so that the
type falling into the open mouth ¢, asin igs.

3 and 5, cannot turn over. Since the type

sta,ndmn‘ in the various channels face 1n di-

rectlons no two of which are alike, in circu-
lar or cuned-qhaped machines it 18 neces-
sary that in their descent to the stick all

should be made toface in the same direction;
otherwise there would be confusion in the
single tube or channel, from which all must
emerge to the stick in pr oper order.

This 18
pelfeetly accomplished by giving to the tubes
a twist, beginning with one very slight to that

of a half-turn on ‘the side opposite that taken

-as the one position to which all the type con-

form on their emergence from the single tube
or channel, to thh all converge. ThlS 18
shown 1n Flg 3 in the tube or channel E.
Thisg slight twisting of -the tubes is found In
pr acuce in noway to retard the freely-falling

type.
The size of type not bemn‘ the same for

each letter, it is obvious that When the larger
type come into a common channel Ik that
channel might be so large that the smaller

Ones Woulcl turn over and so throw the stick
into disorder. This is obviated by using a
very light and yielding spring in the lowel
or larger part of the tube E, as in w, Fig. 6,
by which the channel is made to conform to
the sizes of the falling L} pe sufficiently to
keep them in _‘[)Ob]tl()n When the single
type arrives at the upper end of the stlek at
f!, Fig. 7, it is necessary that it should not
remain an instant or the one following down
the tube or channel may strike 1t on ltS face.
It must be advanced down the stick at once.
This is done by the pusher G, suitably pivoted
to the standard g, fixed to the base A,
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pusher is operated by the rod 7in the same |

figure, which rod is seen in Fig. 1,to pass
down near the center of the table, and is con-
nected with a lever Z, situated under the le-
vers of the key-board, and on which they rest,
(see Fig.2,) so that the depression of any key
depresses this lever and actuates the pusher.
This cross or universallever hasalsoitssepa-
rate key, which is shown in Fig.1, and marked

1o p k on the key-board,and is not connected to

20

30

35

40
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any roller, and consequently will actuate the
pusher without causing any type in the tubes
above to fall. The details of this connection
are shown in Figs.19,20,and 21; butin order
that this pusher may be wholly automatic I
operate it by an electro-magnet, as seen in
Fig. 6, where the type ¢ passes at the lower
end between a yielding brush or spring s,
that 1is connected with one pole of a battery.
The passage of the type down makes for an
instant electric connection through the wires
g g with the poles of the battery ¢, This
brings the armature down on the electro-mag-
net v, bringing forward the pusher o?, which
is returned to its position by a spring, wait-
ing the arrival of the next type. By these
means the type are advanced forward as fast
as they arrive to the point where the justifier
takes them in hand.

In Fig. 5 the short type-channels I are
shown as attached to the upper part C? of the
ring and the rollers D in the lower part C®

Figs. 10 and 13 show other means of re-
moving the type by using pushers with
shoulders in place of the rollers. Their use
will be clear without further explanation.
Kig. 12 shows another form of pusher, which

was used in the Mitchell machine, which

can be operated either with the universal le-
ver already described or by an electro-mag-
net.

Kig. 14 shows a method of operating the
roller by an electro-magnet. |

What I claim, therefore, and desire to se-
cure by Letters Patent, is—

1. In type-setting machines of a curved
or circular shape, the tubes or channels con-
verging and twisted, substantially as de-
scribed, and for the purposes specified.

2. In type-setting machines, the short fixed
type-channels I, fitted at the upper end to re-
cetve and hold in position the removable chan-
nels K, substantially as described.

5. In type-setting machines, the base orring,
in combination with the twisted converging
channels or tubes, substantially as deseribed,
and for the purposes set forth: ]

4. In type-setting machines, the channels,
part of which are fixed and part removable,

in combination with the rollers, substantially |

as described.

412,608

5. In type-setting machines, the ejecting-
rollers, in combination with the actuating-
rods and a key-board, substantially as de-
seribed. . |

0. In type-setting machines, the rollers, in
combination with electro-magnets, substan-
tially as described, and for the purposes speci-
fied.

7. In type-setting machines, the combina-
tion of the rollers,the converging and twisted
tubes or channels, and the pusher by which
the type are made to advance in the stick,
substantially as described, and for the pur-
poses specified.

8. In type-setting machines, the rollers, in
combination with the pin or stop and the
coiled spring, substantially as described, and
for the purposes deseribed.

9. In type-setting machines, the base or ring,
1n combination with converging tubes or chan-
nels and pushers actuated by levers through
the keys, substantially as deseribed, and for
the purposes specified. |

10. In type-setting machines actuated as
set forth, the pusher A A, the tube, with its
spring, and the stick,in combination with the
base orring, the type-channels, and the rollers,
substantially as described, and for the pur-
poses described.

11. In type-setting machines, the universal
bar orlever, in combination with the pusher,
the converging channels, and the base or ring,
and the type-channels, substantially as de-
scribed, and for the purposes set forth.

12. Intype-setting machines, the cireularly-
arranged type-channels, in combination with
ejecting -rollers, substantially as described,
and for the purposes set forth.

13. In type-setting machines, the combina-
tion of the ejecting-rollers in pairs with the
type-channels above in pairs, and the con-
veyer-tube below, one of the said tubes com-
Ing between each pair of rollers and channels,
substantially as and for the purposes set
forth.

14. In a type-setting machine of the curved
or circular form, the combination of the in-
clined type-channels with the ejecting-rollers

and the converging and twisted tubes below,

whereby the type when delivered from the
channels above fall directly into the tubes
below, substantially as described.

In testimony whereof I affix my signature in
presence of two witnesses. -

LORENZO DOW.

Witnesses:
GEORGE H. WARE,
FrRANK L. FULLER.
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