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To all whom it may concermn:

- Be it known that I, GEORGE CALDER, Jr., a
citizen of the United States, residing at Lan-
caster, in the county of Lancaster.and State

5 of Pennsylvania, have invented certain new
and useful Improvements in Matrix-Making
Machines; and 1 do hereby declare the fol-

lowing to be a full, clear, and exact descrip-

tion of the invention, such as will enable oth-

ro ers skilled in the art to which 1t appertains
to make and use the same. . . _

The object of the invention is to provide a

machine for impressing matrices that shall be

simple in structure and easy and efficient in

15 operation; and it consists in the matter here-

inafter described and pointed out.
‘Intheaccompanying drawings, Figure 1 rep-

resents a vertical section of the machine; Fig.

2,a plan partlyin section. Fig.3 isa plan of

20 a ratchet-wheel and rack-bar and intermedi-

ate gear-wheels. Fig. 41is a plan of a lever

for moving cocks. Figs. 5 and 6 are respect-

ively an end elevation and longitudinal sec-

tion of a gear-wheel with its journal and lon-

gitudinally - movable shaft. Iig.7 is a per-

spective of a modified device for moving a

~ type-holder. Fig. 8 is an enlarged view of a

type and of a section of a type-holder, and
Fig. 9 is a transverse section of the holder.

30 In this machine the type-carrier and the

hammer forimpressing the type upon the ma-

25

 trix are moved preferably by compressed air,

and the cocks for effecting the operations are
suitably opened and closed by a series of oper-

35 ating-rods 1, provided with suitable knobs ex-
tending abovethe top of the machine or above
its key-board or operating-table, a cylinder,
piston, and piston-rod having thereon a type-
carrier and devices for moving the pistonand

10 carrier by compressed fluid, and also the com-
bination therewith of a piston-hammer oper-
 ated by similar means and not claimed here-
in, being the subject of claims in my appli-
cation, Serial No. 335,100, filed December 27,

45 1889, |

The type-carrier 9 is by preference a lon-

 gitudinal section of a cylinder made fast to
a piston-rod, which is provided with a piston |
within eylinder 8.

so nately | |
and discharged or wasted from the other

Compressed air is alter-
admitted to each side of the piston

by |

' ] means of cocks 15 and 15/, and the type-car-

rier 9 is thereby moved to and {ro under the
hammer9’. Thetype-carrieris provided with
any convenient number of series of typesup- 55
ported intransverse openings therein in man-
ner indicated in Kig. 8.

50denotes the end of the typethatreceives
the impact of the hammer, and 51 a section of
the carrier, and 52 a spring which normally 6o

‘supports the type in the position illustrated,

said spring in the present instance being se-
cured to the type-body in a space between
bushings inserted in the body of the carrier.
Type of a particular size or character are or 65
may be arranged in each series of openings.-
Each distinet series of type should be pro-
vided with its own series of stops. One se- .
ries of stops may,however, be used with sepa-
rate series of type if thelatter be of thesame 70
dimensions and arranged in the same order,
though the style of the type varies. Thus
series of Roman and Italic characters might -
be operated with a single series of stops. If
the type-carrier is made semi-cylindrical, or 75

nearly so, the outward rows of type should

not be placed so c¢lose to the edge of the car-
rier that when turned to an operative posi-
tion the opposite edge of the carrier will be
placed in the path of the hammer. o
The lengthwise movement of carrier 9 from
cylinder 8 and under the hammer is deter-
mined in each case by a stop 3 appropriate
to a particular type and arranged to be raised
in the path of a head or cross-bar on the 8s
free end of shaft 7, which is affixed to the
said type-carrier. The particular stop 1s se-
lected by operating a corresponding rod 1,
which moves a particular one of a series of
levers 2, each fulerumed, as at 54, and lifts go
its free end or stop 3 through an opening in
table 55 and into the path of the head 7" of
the shaft 7. This head has a loose or pivoted
connection with the shaft and is notrevolved
by it. The power-arm of each lever passes g5
through a slot in its corresponding rod 1 and
is depressed to raise the stop on the other end
by depressing the rod. The lever 2 is made
of steel or other elastic material, which per-
mits its end engaging the rod to bend after 1oo
the upward movement of the opposite end 1s
arrested. This puts the arm 2 under tension,

80
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and 1t thereby lifts or aids in lifting the rod !

when subsequently released by the operator.

The hammer 9" is operated by means of the
piston with which it is connected, and which
1s raised or lowered by compressed air admit-
ted below or above the piston by means of
suitable pipes and the air-cocks 16 and 16,
so arranged that when compressed air is ad-
mitted to either side of the piston through
one of the cocks it is wasted from the other
side through the other cock.

The matrix is secured upon a cylinder 14,
fixed on a shaft 27’,made angular in a part of
its length and movable endwise in its bear-
ings, said bearings at one end being made to
constitute journals for the ratchet-wheel 27,
these journals having bearings in posts 40
and bracket 34, the construetion being simi-
lar to that shown in Irigs. 5 and.6, hereinafter
to be described, and which will permit the
matrix-cylinder and its shaft 27’ to be moved
lengthwise. The shaft passes freely through
wheel 27, but is connected with it, as stated,
S0 as to be turned when said wheel is turned
by pawl 23° actuated by lever 29. This le-
ver 1s pivoted in an opening 234 formed in the
wall 40, and has one arm arranged in the
path of cylinder 14 and the other loosely
connected with the stem of pawl 232 which is
surrounded by a retracting-spring. The le-
ver 2Y may be actuated by hand to turn the
ratchet-wheel 27 and the matrix when it is

desired to omit one or more lines.

The matrix-eylinder is moved lengthwise
by air-pressure alternately applied to OPPo-
site sides of the piston in ecylinder 18§ by
means of suitable pipes and the cocks 19 and
20.  The movement of the eylinder is limited
and controlled in one direction by the rack
15, which has an arm 22 engaging a groove 26
in the periphery of the eylinder. This rack
1s moved at will through desired distances by
mechanism elsewhere set forth, and it retains
the matrix-cylinder in suitable lengthwise o-
sition, the eylinder being positively moved by
fluid-pressure to a distance determined by
the arm 22 of the rack.

When air is being admitted to the right of
the piston, as indicated in Fig. 1, it tends to
move the ¢ylinder to the left; but the extent
of the movement and the time of its occur-
rencelis governed by the rack 13,which is itself
moved by means of the ratechet-wheel 11 and
Intermediate gears 57, 12, and 59 and pinion
03, the latter being fixed upon said ratchet-
wheel. This wheel 11 is moved by one or
more pawls 37, pivoted to a sliding plate 5,
supported on a sliding plate or section 60,
resting on a floor constituting part of the
frame of the machine. The plate 5 is moved
by a cam-like projection 4 formed on the sey-
eral operating-rods. These projections 4 are
made of different widths for the purpose of
varying the extent of the movement of the
plate and pawls and of {he ratchet-wheel 11
and the rack 13, and consequently of the ma-

trix, to correspond with the thickness of the |
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arious type corresponding to the different
rods having such suitable projections. By
the means just deseribed the matrix can be
moved by repeated use of one or more oper-
ating-rods the whole length of a line to be im-
pressed thereon and moved step by step, ac-
cording to the thickness of the type repre-
sented by the particular rods that are ma-
nipulated.

As it is contemplated to use type of larger
size in some of the lenethwise series in the
carrier 9, a device for correspondingly in-
creasing the distance moved by the ratchet-
wheel 11 and the rack 13 and the matrix has
been illustrated in Ifig. 2, in which 60 indi-
cates a movable or sliding plate or table su -
porting and carrying one or more plates 5,
which, however, are free to move Independ-
ently of said plate 60. This plate may be
rigidly connected by rods 70 with similar
plates 60" G0', as indicated in Fig. 7, each sup-
ported upon a floor of the frame and having
a sliding connection therewith. The upper
plates 60" are not essential, however, as the
various rods may pass throueh suitable open-
ings in the floors themselves.  The plate 60
has a Dbearing, as at 71, in the floor and is
moved by onc or more rods 62, passing up
through floors and provided with cams simi-
lar to those on rods 1 and made of a size to
correspond to the increased size of the type
to be used. Thus, if plate 5 and its series of
operating-rods are adapted normally toa par-
ticular font of type and it is desired to sulb-
stitute type having greater thickness, then
plate 60 and all the rods I connected there-
with are moved by a rod 62 a fractional part,
of the whole distance, and plate 5 is then inde-
pendently moved by its type-rod. The move-
ment of plate GO carries its type-rods a space
nearer to plate 5, and also moves ratehet-
wheel 11 and the matrix a portion of the de-
sired distance, according to the greater size
of the series, and the remainder of the djs-
tance is completed by the individual action
in the case of each letter of its rod
independently on the plate 3.

72 are springs compressed by the action of
rods 62 and their cams 4 and serve to return
the plate when the rods are released by the
operator and carried up by their Springs.
T'hisaction is repeated for every letter or char-
acter of the supposed larger series. A rod
627, attached to the opposite end of the piv-
oted lever 62% affords a means of raisin g rod
62 {o its initial position.

It should be understood that rods 62 have
no connection with the valve-operating mech-
anism nor with the stop mechanism, and,
further, that similar rods 30, having no con-
nection with either the cocks or the stop mech-
anism, are provided for moving a plate 5and
the ratchet-wheel 11 and the matrix when
blanks or spaces are desired in the line on the
matrix.

The matrix-eylinder having been moved
lengthwise by the above-deseribed means un-
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~arms 35, suitably attached to said cocks..
rod 18 connected to and moves with rack 13.

30
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til the end of a line is reached 1t is carried a
little beyond by depressing a rod 30 until the
matrlx-cyhndel strikes a lever 29, which com-
presses the spring 23’ and moves the pawl-

and-ratchet wheel 27, thereby turning the cyl-

inder the distance of one line, whlch distance

can be determined or varied by changing sald --

ratchet-wheel.

The matrix-cylinderis retur ned lengthwise
to a suitable position to begin the impressing
of a new line by the suitable reversal of the
cocks 19 and 20 to -admit compressed air at
the left of the plStOIl in cylinder 18, the rack
13 being at this time released by the revolu-
tion of the mutilated gear 12, bringing the
part 12 of said gear ad_]aeent to the raek
whereupon the plStOIl in cylinder 18 and the
connected matrix-cylinder and rack 13 are re-
turned to near the position shown in Fig. 1,
the cocks 19 and 20 being then revelsed by
projections on rod 21 engaging and moving

The

Thecocks arereversedat the propertime at the
opposite end of the piston stroke by means of
suitable projections on rod 21 coming in con-
tact with levers 35, which effects the desired
reversal and a,dmlts compressed air to force
the eyhnde1 and rack back to the position
shown in Fig. 1, at which time wheel 12 is
brought 1111;0 ﬂear with 59, and the rack is

thereby su DJ eeted to the control of ratchet 11.
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In Figs. 2, 3, and 6 are illustrated devices
for turmnn' the type- -carrier to bring any de-
sired series of type in line with the hammer.

25 is a gear-wheel provided with journals
41, smtably supported to revolve in bearings,
as mdleeted The type-carrier shaft 7 has an

angular connection with these Jeumals, asin-

dleated whereby it can move lengthwise in--

(_’1ept—:-ndentl;j‘ar of the wheel, but is tumed by
1tS 1ev01u13101:1 _ | | -

24 is a rack-bar geared with wheel 25 and
operated in the p1esent instance by hand.

65 is a SpI‘lﬂﬂ" to keep a lateral rack 63 in
engagement with a finger 64, which indicates
the extent of the movement of the rack, and
eensequently of the type-carrier. The num-
ber of teeth in rack 63adaptedto be engaged
by the stop should be equal to the numbel of
rows of type and must be arranged a suit-
able distance apart to hold the type seriesin
alignment with the hammer.

Tever 6 for operating cocks to smtebly
move the type-carrier and hammer is shown
in plan in Fig. 4, in which view the three
large circles Slmply indicate portions cut
away to render the lever lighter. It Is ful-
crumed on the rod 38. The pemts of contact
of a part of two series of depressing-rods 1
are indicated at 606. A weighted rod piv-
otally connected with bars which have a simi-
lar connection with arms rigidly connected
with the cock is indicated at 67. A similar
rod 68 is connected with like bars and arms

for operating cocks 16 and 16" to move the | the key-lever, the roller-bearings, and the.
sald rack and pinion, there being no means

hammer. These valves are normally in the

the cocks.
brings projection 4 in contact with a sliding
iplate 5to move ratchet 11 and the matnx-eyl—_ 75

ordinary cases.

position _Shewn in Fig. 1, and they are re-

versed by the descent of rod 1, which de-

presses the power end of the lever 6, com-
pressing spring 17, depressing’ the pivoted

bars, and moving apart the arms attached .to
The same movement of a rod 1

1nder.

The various mechanisms actuated by rods’

1 are so arranged that the movement of the

| parts are properly timed, the stop 3 is raised,

, 30
and the hammer operated in the order te-
cited, but nearly simultaneously. The re-

the type-carrier 9 moved, the matrix moved

verse movement of the parts, excepting the
matrix-cylinder, occurs as soon as the oper-

ator releases a rod, which is then immedi-

ately raised by springs 233 and spring-lever
2, the stop 3 being lowered by the ascent of

the rod, the cocks 16 and 16’ being reversed

byspring 17 and cocks 15 a,nd 15’ by wewhted

bar 67.

It is obvious that theme,tux-eyhndm eould
be positively moved by the rack 13. It will
be also understood that one or more levers 6

may be employed, though one is sufficientin
Fuarther, it will be under-

stood that the number of Lype or type series
in the carrier and the number of stops and

| of operating-rods may be varied and other
mechanical changes made without chang-

ing the plll]Clple of the operation, and
further, a revoluble semi-cylindrical type-
carrier connected to a piston operated by
devices utilizing fluid - pressure is the .sub-
ject of claim in my application, Serial No.
336,736, filed January 13,1890, and in said ap-
plication I have also claimed a cylinder_and
piston-hammer and means for operating it by
a compressed fluid, including conduits having

two-way cocks operated by the type-operating

rods or keys and intermediate devices, said

cocks being moved to permit the compressed
fluid to enter the cylinder on one side of the

piston and exhaust from the other alter-
nately, said intermediate mechanism includ-

ing a sliding pawl-plate, the several parts be-
ing so connected that the type rod or key oper-

ates the type-carrier, hammer, and matrix-

cylinder, e.nd such devices are not claimed
herein.

I amaware that a type-roller has been jour- .

naled in arms sosupported on ashaft parallel
to the roller that they could be rotated on

| said shaft and also slid lengthwise thereon,
‘whereby by means of intermediate parts, in-

cluding a rack and pinion fixed on the type-
roller axis, said roller could be rotated and
also movedlongitudinally.
tion it was necessary to produce a compound
motion of the bearings of the type-roller and
also of the operating-key. It was necessary
both to depress the key vertically to a given

point and also to move it sidewise, and also

In such construce-
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whereby the axis of theroller eould be moved
longitutinally in its bearings or independ-
ently of its rotating pinion. According to

my improvement the movement of each key

or operating-rod is simple and uniformly in
one path, and it sets in operation distinct
mechanism for rotating the type-carrier and

for moving said carrier lengthwise.

13
L

rd
n

40

45

2o

- Having thus deseribed my invention, what
I desire to secure by Letters Patent is—
1. The type-carrier containing several se-

ries of type and its rod or shaft, in combina-
~tlon with a rack and gear for moving the car-
rier circumferentially to bring different se-
‘ries under a type-hammer, said rod being
keyed to the gear-wheel and movable end-

wise through it, stubstantially as set forth.

2. A type-carrier provided with a series of
type and having attached to its end a rod or
shatt, a gear-wheel or ratchet, said rod pass-
ing freely through the wheel endwise, but
keyed or otherwise connected to revolve with
1t, a device for turning the wheel, and mech-

anism for moving the type-carrier and rod

endwise, substantially as set forth.

9. A type-carrier provided with series of
type and having attached to its end a rod or
shaft, a gear-wheel, said rod passing freely
through the wheel endwise, but keyed or
otherwise connected to revolve with it, a de-
vice for turning the wheel, and mechanism

for moving the type-carrier and rod endwise,

ineluding a eylinder, air-inlet, piston, and pis-

ton-rod, the latter being connected to the

type-carrier, substantially as set forth.

4. The combination of the grooved matrix-
cylinder, said cylinder being longitudinally
movable on its supporting-shaft, devices to
revoive the cylinder forline-spacing, the rack-
bar having a part engaging said groove, and
mechanism for moving the bar, substantially
as set forth.

5. The combination of the grooved matrix-
cylinder, said cylinder being longitudinally
movable with its supporting-shaft, the rack-
bar having a part engaging said groove, and
mechanism for moving the bar, an air-cylin-
der,and a piston on the matrix-cylinder shaft
adapted to move said shaft and eylinder, sub-
stantially as set forth.

L

444,125

0. The combinationof the grooved cylinder,
sald eylinder being longitudinally movable
with its supporting-shaft, the rack-bar hav-
ing a part engaging said groove, and mech-
anism for moving the bar,an air-cylinder, and

a piston on the matrix-eylinder shaft adapted

to move said shaft and eylinder, and a rod
carried by the rack-bar to operate the air-

cocks of the piston-eylinder, substantially as

set forth.

7. 'I'he combination of the matrix-cylinder

fixed on a shaft with the pivoted lever, spring-

55

60

pawl, and ratchet-wheel, said shaft being

keyed to the wheel, but movable endwise

through it, and mechanism for moving the

cylinder and shaft endwise, whereby the S}mftg

1s moved through the wheel and the eylinder
against the lever, which actuates the pawl to
turn the ratchet-wheel and eylinder, substan-
tially as set forth. o

3. The ecombination of the matrix-eylinder
having its shaft extended intoan air-cylinder
and provided with a piston, devices for ad-
mitting compressed air to either side of said
piston, a rack engaging said matrix-cylinder,
and a gear-wheel for movingsaid rack and ma-
trix-cylinder in one direction, said gear-wheel
being mutilated torelease the rack and permit
it and the matrix-cylinder to be freely re-
turned to their initial position, substantially
as set forth.

J. The combination of the ratchet-wheel

and intermediate gearing for moving the rack

which engages the matrix-cylinder, with the
sliding plate and pawl for moving said wheel,
bar, and eylinder, and with a second or main
plate which is made independently movable,
whereby the ratchet-wheel and other con-
nected parts can be first moved by the main

05

70

75

30

plate and then moved by the plate first men- gc

tioned, substantially as set forth.
In testimony whereof I affix my signature in
presence of two witnesses.

GEORGE CALDER, Jr.
Witnesses:

WM. N. APPEL,
JOHN W. APPEL.
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