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To all whom it muwy concern:
Be it known that I, FRANK LAMBERT.of the
city, county, and State of New York, havein-

vented an Improvement in Type Writing and

Printing Machines, of which the following is
aQ Speelﬁmblon

My 1nvention relates to type writing dnd
printing machines, and has for its object the
produection of an instrument that shall Dbe
more simple in its parts, easier to master and
to operate, more rapid and perfect in execu-

tion, wider in range and adaptability, and
much cheaper to 111¢1n11f'wtme than the ma-

chines of this class made heretofore.
This invention consists, primarily,in the fol-
lowing elements, arranged in proper mechan-
ical order for operation as a whole:

First. Ina discal tablet, to be-hercin termed
a ‘‘muitiple key,’” mounted upon an arm by
means of a ball and socket, and arranged 1in
such manner as to prevent rotation in the
plane of the tablet. Upon the outer portion

- of the multiple-key, and preferably at equal
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distances apart, are disposed the characters
to be reproduced.

Second., In.a downwardly - 1)103@0t111g arm
attached to the under portion of a multiple
key, and upon which is mounted a ring or a
series of rings having formed upon them the
printing-characters, each of which lies in the
same meridian as the corresponding character

upon the key.

Third. In an improved inking pad or rib-
bon, which 1s caused to bear upou said char-
aetets |

IFourth. In improved means beneath the
printing-characters for holding the sheet to be
printed, and for properly actuating the same
to give to each letterits proper relative space.

IPifth, In a pivoted arm, upon the outer ex-
tremity of which i1s the b‘i]l} upon said ball
being mounted the key, printing ring, &c.,
the normal position of said arm and its ap-
purtenances being nnmtmned by a spring or
counter- -welgnt, ~

The 1)1"1nc,1plu of action of the key and
printing-ring is that of a hemisphere suspend-

ed at the point corresponding to the center of

the sphere, free to be rotated in ¢ any plane but
that of rotation npon its verticabaxis. It will

R —
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of the multiple key at any meridian marked
by a character will first swing a correspond-
ing character on the printing-ring exactly to

any point of common stop, and tlnt second,

the continued movement of the key w111 ea,use
the arm to vibrate upon its bearing against
the tension of the spring or counter-weight,
thus forcing the character on the printing-
ring downward upon the paper, 1?01)1*0c11101ng

| thL, same, |
: The special features in the 1115131"111116111;5 of
| this class to which my improvements refer

and the order in which the description to fol-
low will be given may be collated as follows:
IFirst, the adaptation of a single part (a mul-
tiple key) for the key-board system; second,
means for readily changing the style of char-
acters to be printed, as from letters to figures;
third, the construction of the printing-ring,
adapting it to the movement of the multiple
key; fourth, the spacing of the printed charac-

| ters properly with respect to thelr width, gen-

crally termed “‘variable spacing ;’’ ﬁfbh the
general design ol the parts of the msbrument

and conveyance of the sheet in such manner

that the characters as produced upon the said
sheet may be seen by the operator during the

progress of the work; sixth, the means for

inking, whereby the ehmmcter& impinge di-
rectly against the paper; seventh,convenience
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of access to the parts fm insertinn the sheet

to be printed and for re%ettmn the Impres-
ston-cylinder.

Ofthe drawings, Figure 1 is aside elevation
of my invention, and Fig. 2 is a plan ot the
sa.me as viewed from the line of sight A of Ifig.
1. Tig. 3 isadetached edge view of the mul-
tlple Le\ with ball-and- soeket jolnt In sec-
tion; zmd IMig. 4 is the same, showing two ex-
tremes of 1110?0111011‘[, and also the "td&pt‘ltl(}ll
for a single printing-ring., Tigs. 5 and 6 are
enlarged inverse plan views of printing-ring,
and Fig. 7 is a-cross-section of same. Ifig. 8
is a detached view of device for obtaining va-
riable spacing of printed characters. 1413. 9

is a detached front elevation of paper- cylmder
and carriage, and Fig. 10 is a plan and Cross-
section view of 1111&1[10 device.

In the figures, 1 is the bed- plfl.te, 2, the
standard, upon whlch the vibrating arm 3 is

therefore be apprehended that the depression | mounted by‘ the pivot- SCIeTWS 4 and 5 is the
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-terrogation, Ifig.

diseal tablet, the latter constituting the multi-
plekey. Themainarm 3endsintwo branches,
the multiple key being mounted at 6 and

secured against axial rotation in the plane of
its surface at 7, as will behereinafter described.

The ball S and slide-pin 9 (see Figs. 3 and 4)
are a part of the vibrating arm. Inthe center
of the multiple key is formed a socket corre-
sponding to the convexity of the ball, and hav-
ing ascircular flange, 10, projecting from its
onter surface. The center or crown of the
soeket is bored out, as at 11, thereby leaving
a circumferential bearing, 12, upon the ball.
The rider 13 rests upon the plane surface 10,
and is held and guided central to the ball by
the slide-pin 9 passing through the bearing
formed in the rider. The bore through the
crown of the socket 11 is sufficiently large to
permit the free action of the pin 9 in any or
all directions.. The ““rider’’ is counterbored,
as at 15, and in the cavity is placed a spring,
16, the whole being secured in relative posi-
tion by the nut 17 upon the extremity of the
slide-pin. Thethrust of the spring, being ex-
erted between the nut and the rider, tends to
force the rider downward, and causes the
multiple key toalways resume the normal po-
sition shown in Fig. 3; but upon the depres-
sion of any of the edges of the key the rider
will simply be forced upward wpon the slide-
pin, as shown at Fig. 4, and will again act
when relieved to instantly reset the key to its
normal position. It is clear that to make
practical use of this universal movement, the
action of the multiple key or discal tablet

must be restricted to certain like meridians of

movement, as 18 19, Fig. 4. To this end I
prevent the tablet from rotary movement on
its vertical axis by the pin 21, Ifigs. 1 to 4,
secured to the periphery of the discal tablet
at o right angle to the-sald vertical axis.

The operation is as follows: In the branch
of the arm at 7 is formed a slot, 20, within
which projects the freely-fitted pin 21. 'T'his
pin is secured to the multiple key exactly at
a rieht angle, I3, (see I'ig. 4,) or the horizon
tal axis to the vertical axial line A. The ac-
tion of the pin within the slot 1s either one

single movement or a combination of two

movements, as this: Depress the front or back
of the tablet, as at theletter M, or sign of 1n-
2, and the pin will rise or
fall within the slot.  Depress at letters D or
V, and the pin will simply turn within the
slot; butdepressthetablet at any ot the points
intermediateto those named—say attheletters
I S Z—and the pin will partake of both mo-
tions, rising or falling and also rotating upon
its horizontal axis. I‘rom this construction
it will be seen that each and every key, how-
ever frequently or rapidly the tablet may be
depressed, can only travel in a single plane
or meridian of movement. '
Projecting downward from the discal tablet
is an arm, 22. Through a bearing formed In
said arm passes a shaft, 23, projecting out-

ward slightly beyvond the face of the multiple i bly three, 67, 68, and 69y, with either one of

i
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ey, and provided at this extremily with a
button or milled head, 24. Upon theshaft 18
a collar, 25, between which and the upper {ace
of the bearing in the arm is a spring, 26, the
tension of which tends to thrust the shaft up-
ward. Upon the lower extremity of the shalt
is secured in its central axis a light shell,
shaped like the frustum of a cone or pyra-
mid, 27, having inserted in each of the quad-
rants of its side a ring upon whichare formed
the characters to be reproduced, each of said
quadrants bearving different characters—upon
the first one, say, figures and mathematical
signs, as 28,  Upon the second and third arve
upper and lower case types, and upon the
fourth large capitals or special types. Inthe
upper edge of the cone, at equal distances, are
four slots, 29, and at the front and underside
of the discal tablet astop-pin, 30. The fune-
tion of this pin is to prevent the shell from
rotating on its center, the slots being caused
to engage with the stop-pin by the action of
the spring.  The form of the shell and 1ts rel-
ative mounting with respect to the printing-

rings and the discal tablet are such that by

depressing the milled head 24, which will
compress the spring and disengage the shell
from the stop-pin, and imparting to the shaft
a quarter of a revolution, any one of the
printing-rings will be brought successively
exactly central to the vertical axis A of the
multiple key. | -

The printing-ring, (see Itigs. 5, 6, and 7,)
whatever its distance from the center of the
ball 8, is formed as if cut from the crown of
a sphere whose center is that of the ball and
socket. Upon the outer spherical surface of
such an annulus, 31, are formed the printing-
characters, each of which lies in the same me-
ridian as the corresponding character on the
key. On the inner surface of this annulus,
exactly opposite from and terminating at the
center of each character, is formed a series of
arooves, 32, all of which converge to the lower
pole of the sphere or center of the annulus 33,
and are widerat theirinner than at their outer
extremities. Between the faces of certain of
the printing-characters and the bottom of the
converging grooves the thickness of thesepa-
ating material varies, the grooves being
formed of different depths, as 34 35, or in pro-
portion with the width of the charactersto be
printed. -

Pivoted on the arm 3 ab 36 18 the variable
spacing-lever 37, and 1n a bearing,also formed
in the main arm,isaplunger, 38, whose longi-

tudinal axis is exactly in the vertieal axis of

the sphere. This plunger, Ifig. 8, 18 formed
with a shoulder on its upper end, which 1s
caused to impinge against its bearing by the
spring 39, acting through the lever. At the
longer end of said leveris astud, 40, that pro-
jects between the spur 41 of the main arm and
the carriage-actuating lever 45, the latter be-
ing pivoted at 43 in the standard 2, and bay-
ing at its upper end several notches, prefera-
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as explained further on.

printing-rings, &c., are he

supplying the reservoir the ink will gravitate

“ink fromtheface of the pad.

206,761 3

which the stud 40 -may be nmde to engage, ! inder just before bub terminating at the in-

Mounted upon a pair of tracks, 4~_L 44, 18 a
carriage, 45, upon which is the 1mpleSSlon-
cylmder 46 and the tension or clamping bail
47, for causing the sheet 48 to adhere to the
surface of the cylinder. On the carriage,
Fig. 9, 1s a rack, 49 extending lonﬂltudlnally
\Iountecl upona vertical shaft on the bed-plate
18 a ratchet-wheel, 50, and a pinion, 51, the
latter engaging the racik. lngagingthe m‘rch
et-wheel is a 1)%11*1 52, connected by means of
a slide-rod, 53, and link 54 to the actuating-
lever 45, the whole being held to normal po-
sition by the Spring H5 W_lt]l]l] the main stand-
ard. The multiple key, main arm, shell,
ld in proper rela-
tive p()f:«ltl(}ll by the main spring 56, mounted
between the standard and the projection 57
of the main arm, the pull of the spring being
limited by the pawl 58, said peml being mount
ed at 59 upon the standard 3. "Also @t&tched
to the malnarm, as by the Stud-s.erew 00, 18 the
inking apparatus. Thisisin the form of a pad,
the shell of whieh, 61, I'ig. 10,contains an an-
nular recess, the diameter and general shape
conforming to that of the printing-rings. 1In
the outer portion of the recess is formed a
groove, 62, and projecting from the shell is a
supply-reservoir,63. Within the said recess,
and projecting slightly above its wall, I place
absorbent material 64, as felt, satin, &e. On

to the groove,flow entirelyaround the recess,
and be_absorbed by the felt, the supply being
proportionate to the evaporation or use of the
The pad is prop-

erly adjusted to the face of the printing-char-
J,cters by the screw 65 and spring 66.

i in Kigs.

The operation is as follows: The motion of
the multiple key is twofold —first, a vibration |
upon the ball and socket, and, second, a vi-
bration apon its pivot-bearings of the main
arm and 1ts parts.  The consequences of this |
combined action are these: Assume that the
letter M 18 to be printed. The depression of
the key at this point will swing the character
on the printing-ring inward until the ring is
stopped by the point of the planger.  As Ullb
letter requires the widest space upon which to
be printed, the thickness of the body of the
ring at this point is correspondingly increased,
which will have the ecffect of raising the
plunger and depressing the louger end of the
spaciung-lever, carrying the stud downward
between the spur and the carriage-actuating
lever to the lowest point, 67. Continued
pressure on the key will now carry the maimn|
arm and the entire structure suspended by
it downward, and will thus cause the charac-
ter on the plini‘imrziuu to be reproduced
upon the sheet. Meantime the spur, acting
upon the stud and . earviage-actuating ]eve}?
forees the ratchet-wheel mnmrd W hioh n |
turn, communicating through the pinion of |
the 1‘101\.; rives the proper ca]nft to the cyl-

— g ——— T . by —y —— | m——
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stant of 1mpact of the character. It will be
seen that the function of the stud issimply to
increase or decrease, by engaging inthe prop- 79
er slot, as 68 69, the throw of the actuating-
lever; hence the exact and proper amount of
spacing required for each letter, as i, a, orm,
18 thereby obtained. Means for producing
three degrees of spacing are shown in the »3

‘drawings, as this covers the majority of let-

ters or ¢haracters used in printing. Instant-
ly following the removal of manual pressure
upon the lxe}* the entire combination will be
@t once reset to the normal position assumed
1 and 3—the multiple key by the rider
and 1ts spring, and the main arm and its ap-
purtenances by the main spring. The move-
ment of the printing-ring from circumference
to center, and vice versa, also effects the prop-
er inking of the characters to be reproduced,
as 1t will be seen that the consequence of this
action 1s to keep the printing-surface of the
ring continually wiping 1tself upon the sur-
face of the pad; henceall of the characters are
being constantly inked, while there can be no
accumuhtlon 034 1:1(*111%1(31011 of 1nk on any
character, however seldom it may be wused;
and, further more, that the quality of work
theleby plodueed may 1‘%11’%T be termed ‘Clet-
ter-press.’’

The multiple key or discul tablet, as shown
in the present instanece, I'ig. 2, 18- formed of a
thin ring suspended bV three arms. In this
way the weight of the key is reduced toamini-
mum, and in consequence also of the openings
through the shell, as 70, and the fact, further-.
nmore, Umb the sheet being printed trav els trans-
Vel.:aely across the mstrument, as shown, the
work being done by the operator is open to
view durlnﬁ Its progress.

To place a sheet in position upon the eylin-
der, or to get acecess to it for any analogous
1}[111)0'::0 it is simply necessary to anlatel the
pawl 55, when the entire upper structure may
be swung back. Likewise, to reset the eylin-
der ab the termination of a line, 1t 1s simply
necessary to swing it back, as indicated by
dotted lines at 71, IFig. 1, out of engagement
with the pinion a,nd Sllde 1t back to the re-
verse position. 1o determine the width of
the lines, any ratchet-and-celick device may be
used to limit the rotation of the eylinder dur-
ing this movement. It will be observed that .
the multiple key isinclined toward the feeder. 120
This posttion 1s preferable in consequence of
bringing the characters into more perfect line
of sight, and also in being more convenient to
operate. Of course any arrangement of char-
acters may be made npon the key most con-
ducive to rapid work, as that those characters.
nsed most frequently might be grouped upon
the front, &e. |

I L]'l]m—-*-—

. A multiple key eonslqtmu of aplate bear-
ing characters and . having. t3 pe connected
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supported and capable of a vibrating move-
ment in every direetion except inthe plane ot
the plate.

2. Amultiple key consisting of a plate bear-
ing characters and having type connected
thereto, substantially as set forth, pivotally
supported and capable of vibrating in every
direetion except in the plane of the plate, and
means, substantially as described, for prevent-
ing the key from vibrating insaid plane, sub-
stantially as described. |

3. A multiple key consisting of a plate bear-
ing characters and having type connected
thereto, substantially as set forth, pivotally
supported by means of u ball-and-socket joint,
in combination with means for resetting the
plate to its normal position.

-

4. A multiple key consisting of aplatebear-

ing echaracters and having type connected

thereto, substantially as set forth, pivotally
supported by a ball-and-socket joint, 1n com-

bination with a spring-actuated rider for re-

setting the key, substantially as described.

5. The combination of a multiple key con-
sisting of a plate bearing characters and hav-
ing type connected thereto, substantially as
set forth, pivotally supported by a ball-and-
socket joint, a pin projecting {from the ball, a
rider for resetting the key, and a spring sur-

rounding the pin and actuating the rider, sub--

stantially as described. .

6. The combination, with a multiple key,
of an arm, as 3, having an extension support-
ing the said key, and another extension pro-
vided with means, substantially as described,
for limiting its rotary movement in the plane
of the key, as set forth. :

7. The combination,with a multiple key, of
an arm, as 3, having an extension, as 6, con-
nected to the key by a ball-and-socket joint,
and an extension, as 7, provided with a slot
engaging with a pin on the key, whereby the
key is prevented from vibrating in its plane,
substantially as described.

8. The combination, with a multiple key
bearing characters, as set forth, of a printing-
ring positively connected thereto and oper-
ated thereby, substantially as deseribed.

9. The combination,with a multiple key, of
a printing-ring positively connected thereto,
the printing-surtace of which i1s formed as if
cut {rom o crown of a sphere, the center of the
sphere being coincident with the working cen-
ter of the ring, substantiaily as described.

10. The combination,with a multiple key, ot
a printing-ring connected to the key, the
printing-characters on the ring being in the
same meridian as the like characters on the
key, substantially as described.

11. A printing-ring having printing-charac-
ters upon one of its faces and a series ot radial
orooves of varying depths upon the opposite
face, the number of grooves corresponding to
the number of printing-characters, substan-

5 tially as described. :
12. A printing-ring having printing-charac- !

I ters upon one ol its laces and a series ol ru-

dial grooves corresponding to the characters,
in combination with means co-operating with
the grooves for limiting the motion of the
ring, substantially as described.

13. A printing-ring having printing-charac-
ters and a series of radial grooves of vary-
ing depths corresponding to the characters, 1n
combination with a paper-carrier and means,
substantially as described, for operating the

same so that the movement.of the carrier will

correspond with the varying depths of the
OTOOVES. | -

14, .\ printing-ring having printing-charac-
ters and a series of radial grooves of vary-

ing depths corresponding to the characters, 1n

combination with a paper-carrvier, a plunger
operated by the printing-ring,and connections,
substantially as deseribed, between the plun-
oer and carrier, whereby the carrier is moverd
varying distances corresponding to the depth
of the grooves, substantially as described.

15. A shell shaped substantially like a frus-

tum of a cone or pyramid, having a number

of printing-rings of various styles of charac-
ters attached thereto, substantially as de-
seribed. | ,

16. A shell shaped substantially like a {rus-

' tum of a eone or pyramid, having a number

of printing-rings of various styles of charac-

ters attached thereto, in combination with

means, substantially as deseribed, whereby
the rings may be brought into operative posi-
tion successively, substantially as deseribed.

17. The combination,with a multiple key, ol

a frustum of a cone or pyramid having a num-
ber of printing-rings of various styles of char-
acters attached thereto, means for connecting
the cone to the key, and a means, as the pin
30 and slot 29, for retaining the cone in the
desired relative position.

18. The combination, with a printing-ring
shaped substantially. as described, of an ink-
ing apparatus consisting of an annular metal-
lic shell containing an absorbing material, cor-
responding to the shape of the ring, substan-
fially as deseribed. | |

19. The combination, with a suitable sup-
port, of a spring-actuated arm pivoted to the
support and carrying a multiple key, print-
ing-ring, inking apparatus, and justifying-le-
ver, and a locking-pawl for limiting the up-
ward movement of the spring-actuated arm.,

20. The combination of a pivoted arm, a
multiple key pivoted to the arm, and a print-
ing-ring connected to the key, the arrange-

ment being such that upon depressing the ].{GF .

the desired character is first brought into posi-
tion and then impressed upon the paper,sub-
stantially as described.

In testimony whercof Lhavesigned my name
to this specification in the presence of two sub-
seribing witnesses.

Witnesses: FRANIK LAMBERT.

- JOHN THOMSON,
CHARLER C. BARTON,
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