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To all whom it may concern: B
Be it known that I, HERBERT FOX STAND-

Mlssmn of the Fnends Forelnn MISSIOD As-

Hants, England,haveinvented new and useful
Implovements in - Apparatus for Producing
Perforated Stencils, (for which I have ob.
tained Letters Patent in Great Britain, dated-
December 16,1890, No0.20,517;in Fra,nce, dated
July 16, 1891, No. 214,902; in Belgium, dated

August 4 and December 30, 1891, No. 2,381;
In Austlia-IIunﬂ'ary,dated November?24,1891,

temberl’? 1891, No. 12 363 in Italy, dated Sep-
tember 28 1891 Vol. LI‘{ Sf‘i in Switzerland,

datedJuler 1891 No. 3, 878 in Canada, dated
November 7, 1981 No. 37, 74:’7 in Vletoua_'
dated September 10 1891, No. 9,055, and in:

No. 3,256,) of whleh the following is a speelﬁ-
eatlon |

My invention relates to apparatus for pro-
ducing perforated stencils such as are used
for the reproduction of writing or designs, in
which apparatus a reciprocating needle car-
ried in a holder is made to reciprocate rapidly,
so as to finely perforate the paper or other
material forming the stencil while the holder
traces the ehmacters or designs.

According to my present invention I effeet
the 1eqmslte very rapid motion of the needle
by preumatic action in the following manner:
In bearings on the lower end of a tubular
holder 1 mount the axis of a small vane-wheel
or turbine, to the periphery of which isor are
presented a more or less tangentially-placed
nozzle or nozzles communicating with the in-
terior of the holder, the upper end of which-
1s connected by a length of flexible tubing to
the receiver of a bellows, which is by prefer-
ence worked by the foot. On the side of the
vane-wheel or turbine is fixed an eccentric or
crank pin or pins taking into a loop or loops
capable of vertical 1eclprocat1nn' motion in
guides and carrying or forming part of the 1

pelfomtlno*-needle Thus on causinga jetor.
Jets of air from the nozzle or nozzles to im-

pinge upon the vane-wheel thisis putin very

rapid rotary motion, and consequently lm-

parts very rapid reclploeatmn‘ motmn to the

needle. .
I prefer to construct the vane- wheel or tur-
bine of a disk of hard wood, ebonite, ivory,

but deep and more or less radial serrations or
notehes, forming narrow but deep cells, pre-
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metal, or other material, on the periphery of
WhICh are cut a conslderable number of fine
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senting a sharp edwe to the nozzle, so that the

air-jet 1in acting very effectually upon such

cells is enabled toimpart an e\:eeedmn*ly rapid

rotation to the wheel.

Figures 1 to 5 of the accompanying draw-
ings show the construction of the said appa-

ratus which I prefel toemploy. Fig.1 shows
a side view; Kig. 2, a longitudinal section
through hfmdle and casing w1thout the cover,

needle and wheel; Fig. 3, avertwel CIroOSs- sec-'

tion of casing, n_eedle, and wheel; Fig. 4, a sec-
tional front view taken on line W W, Fig. 3, of

section through the cover H, detaehed Fig. 3%,
a section on line X X, 'Fig. 3”*; Fig. o, a hori-
zontal section; and Fig. 5%, a section on Z Z,

Figs. 3, 3%, 3", '5 and 5" bemﬂ‘ shown toan ex-

aggereted scale.
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the casing, needle and wheel; F'ig. 5% a Vertwal |
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A is a tubular holde1 or handle of any Slllt—- :

able material, such as wood, ebonite, ivory,
metal, &e. If made of a lw'ht material, it may
advantaﬂ'eously have a piece of metal B let
into its lower end, as at Fig. 2, the inertia of
which will minimize the slight vibrations pro-
duced by the wheel and which will also tend
to bring the center of gravity lower. Into
the upper end of the tubular passage of the
holder is inserted a bent tube C for the at-
tachment of a flexible tube, through which
the air under pressure issupplied, or the flexi-

" ble tube may be provided with a small cap fit-

ting onto the end of the holder. Into the lower
end of the said passage is fitted an air-deliv-
ery nozzle in the form of a tube D, projecting
tangentially from a eylindrical cesmg E, the
interior of the latter being in commumeatlou
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with D throu ¢h asmall hole e, drilled almost at |

a tangent.through the case. Intothe casing

'E is fitted a disk or wheel F, of hard wood,

- ebonite, ivory, metal, or other material, hav-

10

‘the speed of rotation.
‘about nine-sixteenths of an inch in diameter
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ing an axis G, with hard steel ends fitting
small central bearings formed on the casing

1 and in the separate cover H, which merely

fits tightly into the open side of the casing.

"The wheel 1s provided with a considerable

number of small deep notches on its periph-
ery, conslituting cells placed at a slight angle
to the radius, and which are more or less
closed atthe sides by thecasing and the cover

“and into which the air-jet entering through

the hole e impinges, thereby imparting to the
wheel an exceedingly rapid rotation. Irom
experimentsit hasbeen found that the greater
1s the number of such cells the more_rapid is
‘Thus with a wheel of

and one-sixteenths of an inch thick eighty

mnotches on the periphery give with moderate

- wind-pressure about four hundred revolu-
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- of a piece of steel wire finely pointed at the

tions per second, and the perforations of the
needle at this speed give lines which at a me-
diam rate of writing are indistinguishable
from continuously-drawn lines.

to the perforating-needle J. This is formed

- lower end, whilethe upperend is bent into the
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looped form shown at Fig. 4, in which loop the
eccentric I works. ~

The needle is guided in its motion, first, by
1ts lower part passing through a small hole in

the bottom of the cover H, :-:Lnd secondly, by

the sides of the loop bemu mﬂde to work be-
tween guides h, formed on the inner face of
the cover I, such guides being conveniently

formed by punchmg and bendmn' up two
strips of the metal of the cover, as qhown at

Figs. 1 and 5. By preference the cover H is

formed with a recessed part p, Figs. 3* and 3°,
for the needle to work in.

In order to afford the instrument an elaqtle

action similar to that of an ordinary pen,

whereby the writing is capable of being ef-

fected with thick and thin- strokes, I provide

a spring-nozzle KK at the under side of the cas-
ing, through which the needle works and
which in writing with the instrument is made
to rest upon and slide over the stencil, so that
by pressing the holder more or less downward
against the aclion of the spring-nozzle the
tapered needle-point will be made to pene-
trate to a greater or less depth through the
stencil, and consequently in forming larger
or smaller perforations produce thicker or
thinner strokes in the copies. The nozzle is
for this purpose attached to one end of a

- blade-spring I, the other end of which is fixed

in a pin M, that turns with friction in.a hole

in the bracket N, so0 that by turning the pin

) On the one ,
side of the wheel is formed a small eccentric
I, which imparts a rapid up-and-down motion

475,165

sition of the nozzle relatwely to the needle

when in its lowest position, and consequently
the degree of penetration through the paper,

can be accurately regulated. The bracket N
might be formed on the case E; but by pref-
erence I form it on the cover, zts shown more
clearly at Fig. 5%
spring for the nozzle may be variously modi-
fied.

I‘lﬂ' 0,o0r it 1111frht consist of a ring L, situated

The arrangement of the

Thus it might be of the form shown at

75

-11]&1(]8 the cover, as shown 1n sectmnal front

view on liney y yand cross-section at Figs.7and

7*,and connected to the nozzle by a bar] passing
“through a slot in the cover, while at top it

rests 'upou two small s_upports O O, projecting
from the cover,and is acted upon by & screw

P, screwing through the top of the cover, so

that by screwing this more or less inward 1t
will flatten the ring and thereby raise the
nozzle more or less.

o

It will be seen _that'by providing the guides

for the needle and the attachment for the
spring-nozzle all on the cover H the casing

with the holder, can be turned into any pos1—_

tion relatively to these parts for varying the
angular position of the holder relatively to
the vertical position of the needle.

o0

The nozzle is by preference formed Wlth' )

open sides or partly cut away, as shown 1in
front and side views at Figs.3 and 9, or open
on one side only, as at Fig. 10, in order to pre-
vent the interior thereof becoming clogged

wilth wax or varnish from the stencll
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The nozzle might be dispensed with and the -

blade-spring L b}e formed so as to rest with
ifs end upon the stencil immediately behind
the needle, or it may have a bossed hole, as

indicated at Fig. 20, through which the needle_.

slides freely.

The air-jet entermﬂ' the easmﬂ‘ through the '
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hole ¢ after passing 1ound Wlth the wheel es-

capes through openings ¢’ ¢’ in the casing.

Although I prefer to construct the instru-
' ment in the manner above described, yet its

construction is capable of being varlously

modified while still retaining thorough efii-

cieney. Thus instead of inclo_sing.the wheel

frame, as shown In flont view and cross-sec-
tion at Figs.11 and 12. Inthiscase the frame

Q passes partly round the wheel F, the axis

II®

Fin a casing 1t may be carried in an open

I15

of which is carried in recesses formed in the

two screws R, the frame being secured by a
bar S to the holdel A. Theair-delivery noz-

zle or tube D of the latterisin this case formed

with a small hole, through which the air-jet
impinges upon the eells of the wheel F. These
cells may in this case be closed at the sides,

so as to form small buckets, into which the

air-jet enters. The eccentric I works in the
loop of & needle J of the form shown at Fig.
15, the upper end being guided in a hole in

the frame QQ, while the lower end is guided in

12Q
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the nozzle KK, which is here shown a,dg ustably -

6 5 slightly in one duectlon or the olher the po- * SCrew ed into the frame without spunn* action,

130
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but which might also be carried 1 in a snrmn-_'

support, as'in the preceding case.

Figs. 13 and 14 show front and side eleva-'

tlons of another modification, in which the

frame Q only passes round the under side of
the wheel; the connecting-bar S being cmuedg

to one or both sides.

In the arrangement at Fig. 16 the wheel F

is carried loose on & me projecting from
the side of the frame Q. In this case the ec-
centric I can be replaced by a crank-pin, as
at T, Fig. 17, the end of which takes into a
small Socket U, which is fixed adjustably on
the straight needle J by a set-screw V.

In all the above-desecribed constructions the
cells or buckets of the wheel or turbine F

might be formed obliquely and closed at one

end and also, if necessary, at the periphery,
as shown at Fln 18, the air-delivery nozzle D
being in that case arranged in a correspond-
ann'u]m position at the 81de thereof.
Instead of making theentire holder A tuba-
lar for the passage of the air-current, only
the lower part may be made tubular, with a
branch tube at an intermediate point of its
length for the attachment of the flexible sup-
ply-p1pe or the holder may be entirely solid
and the air-supply tube be attached to the
side of its lower end. - |
The instrument may be employed for de-
scribing circular ares, in which case either

the holder A may constitute one leg of

compasses or part thereof, ora short compass-
leg may be pivoted to the lower end of &

holder in a similar mauner to that now fre-

quently employed with lead-peneils, or, again,
the case may be formed with a spring socket
or sleeve for fitting onto the leg of ordi-
nary compasses, or the alr-tube D or a separate
short stem may be secured in the pencil-
socket of compasses, as at Fig. 19.

I am aware that it has &lready been pro-
posed to actuate needles for perforating sten-
cils by means of vane-wheels or turbines ro-
tated by a jet of air, the said turbines being

arranged at the uppel end of a tubular stem

fmmmw the holder, down which the needle
passes, ‘md I do not claim such an arrange-
ment of parts. These arrangemenis are
more or lessinoperative, first, bpea,use of the
comparatively great lenﬂ'th of the needle,
which has to e\ctend thIOHﬂh the whole lenn‘th
of the holder, whereby 113 requires to be of
such a str enwth and weight as to prevent the
possibility of 1mpa,1t111c=* ‘thereto the great
speed required for producing wutm:, de.,
consisting of continuous lines and not dots;
secondly, the use of ordinary vane-wheels
with comparatively few vanes or buckets—
such as have heretofore been proposed—also
prevent the attainment of any high speed;

thirdly, the necessity for holding the stem in

the vertical position whieh is leqmred tor the
needle to act properly prevents the writer

from writing rapidly in his ordinary hand- |

writing, and, lastly, the absence of the spring-

{ support restmcr upon the stencil—such as is
‘used 1n the present invention—prevents the

formation of thick and thin or graduated

strokes, as in ordinary writing and drawing.
IIawnﬂ thus described the n&tme of thls

uwentlon and in what manner the same 1s 178

be performed, I claim—

1. An appam,tus for producing pelfomted
stencils, consisting of a tubular holder A, hav-

ing an air-duct and provided at its lowel end

with an air-delivery nozzle, a wheel-support-
ing frame or casing attached to the lower end

of the tubular holder, a needle supported by

‘and reciprocating on the wheel-supporting
frame or casing, and a notched wheel jour-

naled on the supporting frame or casing and
arranged in juxtaposition fo the air-delivery
nozzle atthe lower end of the tubular holder,
so that the currents of air forced through
the tubular holder and through the air-deliv-
ery nozzle at the lower end thereof impinge

on the notches of the wheel, and a connection
between the wheel and the needle for recip-

rocating the latter, substantially as described.
2. In apparatus for producing perforated
stencils, the combination of a revolving disk

or wheel having a large number of small

notches orrecesses on 11:% periphery, aframe or
casing carrying said wheel, a tubular holder,

to the lower end of which Sald frame or cas-

ing is attached and which constitutes a duct
for an air-jet made to impinge on the notches
of the wheel, an eccentric or crank-pin at-
tached to the said wheel, a perforatm o-needle
arranged in guides wholly outsideof the tubu-
lar holder and having a loop embracing the
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sald eccentric or erank -pin, so as to be vert1- '

cally reciprocated thereby, and a spring-sup-

port attached to the easing or holder, having

a guide through which the needle recipro-

105

cates and adapted to rest upon the stencil to

enable thick and thin linesto be produced by
the needle, substantially as deseribed.

3. In an apparatus for producing perforated
stencils, the combination of a tubular holder
having an air-duct and provided at its lower
end with an air- -delivery nozzle, a wheel-sup-

porting frame or casing conneeted with the

lower end of the tubular holder, a needle sup-
ported by and reciprocating on the wheel-sup-
porting frame or casing, a notched wheel jour-
naled on the frame or casing and arranged in
juxtaposition to the air-delivery nozzle at the
lower end of the tubular holder, and a spring
connected with the wheel-supporting frame
or casing and provided at its free extremity
with a n'mde, through which the needle reci p-
rocates, Substantlally as described.

4. In apparatus for producing pelforatedf
stencils, the combination of a tubular holder
A, casing E H, air-tube D, notched wheel F,

[IO
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eccentric I, needle J, and a spring L, haVIHO‘

a nozzle K through which the needle reci pro-'

cates, all arranged and operating substan-
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tlelly as described with reference to Figs. 1 to ] name to this specification, in the Dresenee of

10 of the drawings. .
o. In an enpm&tus for producing perfo-

rated stencils, a PGCIPPOC&UH‘T needle, the up- |

5 per part of which is bent to form a rectangu-
~larloop, in which works the eccentricor crank
pin that imparts motion thereto, the vertical

portions of such loop being errenﬂ'ed to move

- between guides on the casing of the appara-
ro ratus, eubetantlally as deeerlbed

In testlmony whereof I have signed my

two subseribing witnesses, thlS 1st day of Au-

agust, A. D 1891
HERBERT FOX SI‘ANDING
Wltneeees
"A. E. STATON, "
71 Orchard Sé?eet Weston- -super ll[afre Law
- Clerk. |
Fras. T. EVANS,

- 10 GZoucestefr Street, Weston - super - Mare,

Law (lerk.
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