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(No model,)

To all whom it may concern:

Be it known that -1, CHARLES J. DION of
St. Paul, Ramsey county, Minnesota, have in-
vented certain Improvements in Sta,r(,hmn'—

cation.

My invention rela,tes to improvements in
shirt starching machines, its object being to
provide a ma(,hme by. means ot WhICh the
fabric of the garment may be guickly and

thoroughly saturated with the starch, but

without injury to it from blows or strains,

To this end my invention consists in pro-
viding an open front rectangular box of con-
venient size to receive the shirt bosom,

ervoir,that the requisite amount of starch can
be delivered info it. A piston, provided with
indentations-or depressions upon its face, is
fitted closely to the box,and is driven up and
down therein into contact with the garment,
by means of suitable machinery connected
to its rod, the piston having a spring or other
elastic connection to the rod, so as to adapt
itself to inéqualities of surface or varying
thicknesses of maferial. - Asliding gateisar-
ranged to close the opening of the box, and
a pair of rolls is journaled adjacent to the
opening, for stripping the starch from the
carment as it is removed from the box, deliv-

‘ering the starch back into the box.

My invention further consists in the con-
struction and combination hereinafter de-
scribed and specifically pointed out in the
claims.

Iutheaccompa,nymﬂ*dm,mnﬂ‘sfmmm part
of this specification Figure 1 1s a side eleva-
tion of my improved maehine, the end of the
starching box being broken away to show the
plunger therein; Fig. 2 is a front elevation of
the same showing the interior of the starch-
ing box,the sliding door or gate being broken
away; Fig. 3 is a sectional, detail, plan view
of the same, the plunger andits rod being re-
moved; Fig. 4ig a cross section of the plunger

showing the connection between the head and
the piston; Fig.5is a partial detail plan view

of the under side of the piston, showing the

series of cup shaped depressions; Fig. 6 is a |

SO
connected by suitable pipes with a starch res-

' partial top plan view of the plunger head;

Fig. 7 1s a detall front elevation, and partial
section of the starching box, showing the rub-
ber rolls for stripping thestarch from the gar-
ment; Fig. 8 is a partial cross section of the
same, and Fig. 9 18 a detail of the pipe con-

' nections between thestarch reservoir and the

starching box.

In some of the common methods of starch-
ing by machinery, great injury is done to the
ga{rment by the severe blows which are given
it to force the starch through the fabric, and

by which it is torn and the buttons broken;

and where the garment is carried through se-
ries of cogs or fluted rolls which force the
starch into the fabrie, there is inevitably an
injurious strain and wear upon it. Plaits,
ruflles and other partsof the garment, are also
disarranged, and have to be properly ad-
justed by hand, after the starching operation
1s completed. By the use of my improved
machine these objections are all obviated.
The action of the pistonisto first gently force
the starch on top downward through the gar-
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ment by elastic pressure, and then to draw

that beneath upward through the fabiie, with-
out displacing the ﬁ'arment Or any par ts of it,
or in any way straining or injuring it. The
elastic connection between the piston and 1ts
rod, cushions the blow made by the down-
ward stroke, and also allows the piston to
yield to the atmospheric pressure, asitis first
lifted, so as to check the initial movement,
and prolong the action of suction by which
the starch is drawn through the fabric. The
depressions in the surface of the piston serve
also to recelve and hold the starch on:the

downward movementof the piston, which-oth--

erwise would be forced outward around-'the
outer edge of the piston, the starch dropping
out of the depressions back on to the garment
as the piston rises. DBy this means a suffi-
cient quantity of starch 1s kept on top of the
garment to thoroughly saturate it, and the

portions of the garment underneath the de-
pressions not being as firmly compressed as
the other portions, permit the starch to flow
upward through it more freely.

In the drawings, A represents the frame of
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SETIE IS HETERRIEROES ¥'s 31
' : :iﬂﬁ the Sm*plub water. oo |
Phe:starehing box é is arr mwed_ at ‘sz_, fmntzz
ﬂf the ..mach.lm,_ andisconr w.ctedz with the res:-|:
o1r by means of the main pipe 9:having |
‘the branches 10 running to each end of the |
s boxg the flow of - thestareh being controlled: |

sonmnasnnnss bysthe valve 1L The starehing box 18 pro-:|:
coninnanvideds with o solid end s and rear walls, but:is |
Sowocopenin front down to nearly the bottom of
the box;as -shown best in: detail ig. 7 the:
cosossafrontside: 1200 ithe box extending above the
Gans i bottom a suffielent distance to retain thesmall v
coirquantity ol staveh which qisatany one:time:|:
Journaled at the frontof |

EIEERESNEIEF N2 0 18

--eontained therein. -
:ggi;hﬁ;bﬂx.-;li’.&m;lal;lfz@_-lmttmnsf;sﬁ;the-.r,t_.al}fber;l911.-.1355--1
o whiehiis adapted to be driven in the manner |
coosnnnoocheretnatier deseribed:  Arranged:in sliding |
Ciinnisennsbearings directly above: the:roll 13 1s:a simi- |
oo farroll 14y which iscelosed:down s against the |
oo gosroll 15 when brmwht 11110 use; as: heremafterié
H JEEE ""“-i'f:ifaééaze;desel’lbed SO NI :
G i The %‘tm‘ehmwgat& 18 pl‘owded With cm pluu»e-é
--:;fz;;;g;-g;;;-sz;;frer Bhaving a plumrer rod 15, which slides:
esin the guide 16, and 1s: conneeted to the pit-
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‘the machine which is preferably of iron.
ranged centrally within the frame upon a:|
bﬁa,rd 2,orothersuitable suppeort, isthe:starch:|:
‘reservolr 3, tor:the holding of -a 5; q u &11 ﬁéti},?} : Gf 3
ocnaneoesethe stareh reacdy for use.
o provided preferably with a steam pipe 4, con-:
o neeting with-aosuitable source of steam sup-|
annply &HC'E havinga valve 5 :for controlling the:|
~oinlet of steam: t@ the reservoir, and also with

a drip pipe:6, having a: T@lve 7 fm‘ emr} 11]”‘:55%55

Ry

man 17 by means of which it is driven from
the disk crank 32. The plunger is made up
of the head 138 rigidly connected to the rod
15, and the piston 19, connected with the head
preferably by means of the central soft rub-
ber block 22, and the spiral springs 23 ar-
ranged one at each cornerof the piston. The
piston 18 fitted closely to the box 8§, and pro-
vided with rounded edges 20 to prevent bind-
ing in the box, and is also provided with se-
ries of cup shaped indentations or depres-
sions 21 1n 1ts face. DBy means of this con-
struction, the piston will readily adapt itself
to any inequalities or varying thicknesses of
the garment underneath, and with the up-
ward movement of the plunger, the springs
expand slightly, yielding to the atmospheric
pressure, as a partial vacuum is formed un-
derneath, thus causing a slightly slower ini-

tial movement of the piston than of the head,

and more efficiently drawing the starch up-
ward into the fabrie.
The main driving shaft 24, Journaled upon

the frame of the machine, is provided with

the pulley 25, which takes power from any
suitable source by mneans of a belt 26. 1t is

also provided with the pulley 27, for trans-
mitting power by means of a belt 28 to the
pulley 29 journaled loosely upon the shaft 30,
which 1s Journaled at the top of the machine,
a collar 31 holding the pulley 29 from sliding
upon the shaft.

Ar-Y awith the disk
~3d:to-which the pitman 17 mcennected
disk 1s:over-balanced opposite the crank 93 50 SEERETE IR
by means of the enlarged portion 34, which |
exceeds the weight of the crank pin andits o
‘gonnections, 8o that when the cluteh is thrown

out of gear the disk will turn and lift the =

“This reservoir is|

na-groove in the eluteh.

zziwzth the pulley, and the plunger operated. 0
Ao Inorder toclose the f r.*ant._.af.the.S_‘i:.‘«},rchm.m:;é,aa:-zé.;s-s;e.;-:-ae.fi-r:a;zz:.z
"‘bﬁ:‘ betore the plunger.commences {o '{i)'p;er*aﬁe;ii;;z;;;fiz'fg-i;;%f.;a_;;:':-_
“I'provide the sliding gate 46 running in the
grooves 47 inthe ends of the box :»md inside:

489,556
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In: mdm‘ to throw the clutch into engagement

with the pulley so as to drive:the shaft 30 0
from the shaft 24, I provide the bellerankle- .
ver 3y, pivoted: to the su pport 40 whichiis se= oo s
Theupyelalmﬁfthe
lever:is:conneected to the collar 41, whieh lies Sg.. i
~The other arm of oo
the IGVGI" 18- eonnected 'bymeans of the link 48 oo
“being oo
This treggﬂlg
leveris normally held in: its raised. position, .
180as to keep the cluteh: out of engagement i
with the pulley- 29, by means:of the spiral o
spring 45 eonnected to the frame of the ma- .-
B}‘f depressing ‘the treadle: lever 44, i

cured: t sthe frame.:

to the rod 43, the lower end of the roc
pn"tted to Ehe treadle leverd4.:

chine.:
theelu mh i thrown forward into en g&ﬂemem

the rolls 13 and 14. This gate 18 connected
to the long arms of the levers 48, which are
pivoted to the frame of the machine, the short
arms of the levers being similarly connected
to the -long arms of the levers 49, the short
arms of which are curved around back of the
reservolr and connected fo the rod 43. Thus
by depressing the treadle lever 44, the levers
43 and 49 serve to .carry the gate downward
and close the box before the cluteh comes into
engagement with the pulley 29. In order to
secure the treadle lever 44 in its depressed
position, I provide a treadle-hook or catch 50,
under which the lever may be hooked and
held. When released therefrom the spring
45 1nstantly lifts the lever and throws the ma-
chine out of gear, raising the gate of the
starching box to give access to its interior,
the overbalanced disk crank turning auto-
matically to lift or hold the plunger in its
raised position, and away from the garment
in the starching box.

The roll 13 above deseribed turns in fixed
bearings near the bottom of the box just in-
side the edge 12, its shaft 53 being provided
with a loose bevel gear 51, which meshes with
the bevel gear 52 upon the constantly run-
ning shaft 24. The shaft 53 is also provided
with the sliding eluteh 54, having teeth adapt-
ed to engage similar teeth on the bevel gear
51, and thus to impart motion to the 1*011

The shaft 30 is prmﬂded ¢ The clutch is thrown into or out of engage-

‘erank 92 having the erankipin. o0
Phe o

Qi

rplunn‘e: lmlduw 1t in Lhe pmltmn %hown_ o R
SN £
Shdmﬂ' upcm ths:a Sh&fb 30 1S the elumh Sa
" | hield: fmm turning by means of the featherd6, — . =
~and provided with the: teeth 37, adapted: m;e::;;;;;;e;;;;;;;;;:_;
engage the similar teeth 38 on: the pulley 20, 0
nBO
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489,556

ment with the gear, preferably by means of a
double curved guide 55 engaging the circum-

ferential groove 56 of the clutch,thetwo mem-
Dbers of the guide standing on 0pp031te sides

of the clutch This guide serves as one mem-
ber of the yoke C, havmﬂ' the cross bar 57 and

the member 58. The guide 55 is connected at

its upper end to the shaft 59 of the roll 14, and

- the upper end of the member 58 is similarly
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connected to the other end of the shaft. The

bar 57 is connected to a rod 60, the lower end.

of which is connected to the treadle lever 61,

provided with a spring 62 tending to hold it

in a raised position, and having a catch 63 for
securing it in said depressed position. By

;depressing the lever 61, the roll 14 1s drawn

downward and into bearing contact with the
roll 13, and at the same time the guide bar 55

throws the clutch 54 into engagement with

the gear 51, thus causing the rolls to operate
and carry outward the garment which lies be-

tween them, at the same time expressing the

starch therefrom, which is delivered back into

-the starching box, the garment itself being

carried outward on to the shelf 64.

Operation: The pulley 25 being connected

to the source of power so that its shaft and
the pulley 29 are driven, the valve 11 in the
pipe 9 is opened fo admit a sufficient quan-
titv of starch from the reservoir to the starch-
ing box to cover the bottom of the box. The

garment is then introduced through the front

of the boxand placed upon the layer of starch
therein, when the valve 11 is again opened to
admit a supply of starch to the box on top of
the garment. The (readle 44 is then de-
pressed closing the gate 46 in the front of the
box, and throwmw the clutch 35 into engage-
ment with the pulle} 29, thus causing the
plunger B to be Opelated The downwcxrd
movement of the plunger forces the starch on

top of the garment into the fabric and into |

the depressions in the piston, and presses the

carment into the starch at the bottom of the

box, the springs aud rubber cushion yielding
to adapt the piston to inequalities of surface

or varying thicknesses of material, and dead-

ening the force of the blow. With the return
or-upward movement of the plunger, a par-

tial vacuum 18 formed underneath, thereby

drawing the starch underneath the garment
upward through the fabrie, the springs yield-
ing to the atmospheric pressure as the partial
vacuum is formed, so as to slightly retard the

5 upward motion of the piston and the starch
held in the depressions flows back on to the |

carment. This operation is continued until

the starch above and below the garment has

been thoroughly worked into it by the alter-
nate compression and suction. The treadle
44 when released, is lifted by the spring 45,
throwing the cluteh out of gear with the pul-
ley 29, and lifting the gate 46.
61 on being depressed closes the roll 14 against
the garment, which lies upon the .roll 13, at

The treadle

gagement with the_gear 51. The roll 13 is

thus turned, and with it the roll 14, carrying

the garment outward from the box, and press-
ing the surplus starch out of the fabrie, the
rolls being so placed that the starch falls
back into the box. When the freadle 61 is
released, it is lifted by its spring, throwing

70

the shaft of the roll 13 out of gear and carry-

ing the roll 14 upward, leaving the front of
the box open toreceiveanothergarment, when
the operation may be repeated. By means of
the pipe 4 steam may be admitted to the
starch reservoir whenever necessary, and by
means of the pipe 6 the surplus water in the
reservoir may be carried off.
I claim—

1. In astarching machine, the combination

of the open-fmnt Starehlnﬂ' box, the gate for
closing sald opening, and the pIStOIl ﬁtted to
and WOI‘leD‘ in said box.

2. Ina starchmg machine, the eombma,tmn
with the starching box having a side opening
by meansof which a portion of garment can
be laid in the box, and the rest of the garment
held outside thereof, the indented piston
working in said box, and means for closing
sald opening upon said garment, substantially
as described.

3. In a starching machme the combination
of the rectanﬂ*ular star chmﬂ' box, the gate in
one of its sides adapted to be opened_ to re-
ceive a portion of a garment and to be closed
down upon the garment to protect the outer
portion from the starch, the piston working
in said box, a eontinuously running source of
power, and means for throwing said piston

| into gear with said source of power, and si-

multaneouqu closing said gate, substantially
as described.

4, In a starching machlue the GOHlblIl‘Lthﬂ
with the 1ectann*ula,r starehmﬂ* box, of the
piston fitted to and working therem a lateral
opening to admit a pOIthIl of the garment
into said box, and means for closmﬂ* sald
opening upon the interposed garment, sub-
stantially as described.

5. In a starching machine, the combination
with the sta,rehmﬁ‘ box having an opening to
receive the D‘&rment of the roll journaled in
fixed bearmw on one side of the said open-
ing, the contmuougly running source of power,

the clutech upon the shaft of Said roll adapted

to be thrown into gear with said source of

| power, the roll arranged on the opposite side

of sald opening Journaled in bearings mov-
able to and from said other roll, and .means
engaging said clutch for shifting sald mov-
able roll, whereby said rolls are thrown into
gear with salid source of power when closed

together, and thrown out of gear therewith

when separated, substantially as described.
- 6. In a starching machine, the combination

with the starching box having an opening to
receive the garment, the gate for closing said

opening, the piston working in said box, its

the same time throwing the clutch 54 into en- ! crank shaft, the continuously running source
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4

of power, the mechanism for simultaneously

throwing the crank shaft into gear with said
source of power and closing said gate, and for
simultaneously raising said gate when. said
5 crank shaft is thrown out of gear with said
source of power, substantially as described.
7. In a starching machine, the combination
with the starching box, of the piston working
therein, the opening in said box to receive a
to portion of the garment, the sliding gate
adapted to close said opening and to bear
upon the interposed garment, the roll jour-

naled in fixed bearings at the bottom of said
the roll journaled in vertieally slid-

opening,
15 ing bearings abovesaid firstroll, the continu-
ously running source of power, and means

for simultaneously closing said rolls together

upon said garment, and throwing the same

into gear with said source of power, whereby

20 the garment isautomatically withdrawn from

the starching box and the surplus starch

stripped therefrom into said box, substan-
tially as described.

8. The combination of the starching box

2t having a lateral opening to receive a portion

of the garment, the indented piston working

in said box, a gate for closing said opening

upon said garment, the roll journaled in fixed
bearings at the bottom of said opening,
30 roll arranged normally at the topof said open-
ingin bearings slidable to and from said other
roll,the continuouslyrunning source of power,

and means for simultaneously closing said

rolls together upon the garment, and throw-
35 ing them into gear with said source of power,
and for throwing them out of gear with said
source of powerwhen separated, substantially

as described.
9. In a starching machine, the combination
40 with the starching box, and the piston fitted

to and working therein, of means for insert-
ing a portion of a garment in said box, and

for protecting the rest of the garment from
the starch, and means for withdrawing said
45 garment from said box and mmultaneously
stripping the starch therefrom into the box,
substantially as desecribed.
10. Inastarching machme, the combination
~ of the starchmwbox the piston working there-
so 1n, an opening in said box through which a
portion of the garment may be inserted, a gate
for closing said opening adapted to bear upon
said garment when in position and to protect

the outer portion from the starch, the strip-

55 ping rolls arranged adjacent to said opening,
one on each side of said garment when in po-
sition, the continuously running source of
power, means for closing said rolls together
upon said garment, and simultaneously throw-

6o ing the same into gear with said source of
power, and means for simultaneously separat-

ing said rolls and throwing them out of gear

with said source of power, whereby the gar-
ment after being starched is withdrawn from

65 said box and the surplusstarch stripped from

it into sald box, and the opening then left free

the

|
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for the insertion of another garment, substan-
tially as deseribed.

11. Inastarching machine, the combination
with the starching box and the indented pis-
ton working therein, of the roll journaled in
fixed bearings on one side of the opening to

sald box, the roll journaled in bearings mov-
able to and from said other roll, on the oppo-

site side of said opening, the gate for closing
said opening,thecontinuously running source

of power, means for simultaneously connect-

1ng said piston with said sonrce of power and
closing said gate, and for opening said gate
when said piston is disconnected from said
source of power.

12, The combination of the starching box

having vertical sides, the piston fitted to and

working therein and provided with indenta-

tions in its face, the piston rod, the over-bal-

anced crank for operating said rod, and the
springs between said rod and piston, substan-

| tially as described.

13. The combination of the starching box
having vertical sides, the piston having de-
pressions in its face fitted thereto, the plun-
ger head, the elastic connection between said

head and piston, the over-balanced crank con-
nected with said plunger head, the continu-

ous power, and means for throwing said crank
shaft into and out of gear therewith, substan-
tially as described.

14. Inastarching machine, the combination
of the rectangular, open-front starching box,

the sliding gate for closing said front, the pis-

ton fitted to and working vertically in said
box and provided withindentationsin its face,
and an elastic connection between said piston
and 1ts rod, substantially as deseribed.

15. Inastarching machine,the combination

receive the garment, the piston working in the
box, means for conveying starch into said box
and upon said garment, a vertically sliding
gate for closing the front of said box, the roll
journaled in fixed bearings at the bottom of
sald opening, the roll journaled in vertically
movable bearings above said opening, and
means for connecting said piston and rolls to
a source of power to operate the same, sub-
stantially as deseribed.

16. The combination of the open front box,
the sliding gate for closing the same, the plun-—
ger working in said box the overbalanced
cmnk for operating said plunf‘rel means for
simultaneously closing said gate and throw-
ing said erank into gear with a continuonsly
running source of power, and means for au-
Lomatmally and mmultaneously opening said
gate and throwing said crank out of gear,sub-
sbantlally as descubed

17. Inastarching machine, the co rnbmatlon
of the recta,nn'ular', open- front starching box,
the indented piston working therein, the ver-
tically sliding gate for ClObII]“' the f LOI]t of said
box, the roll Jouumled in ﬁ:&ed bearings at
the bottom of the opening,the roll journ naled

70

15

80

Q0

95

jqele

105

of the rectangular, open-front box adapted to

110

15

12C

125

I30




489,556 5

in Vertieally movable bearings at the top of |

said opening,the continuously running source
of power, and means for throwing said rolls
into gear with said source of power when
closed together, and out of gear therewith

when separated from each other, substantially
as described.

In testimony whereof I have hereunto set -
my hand this 11th day of September, 1891.

CHARLES J. DION.

In presence of—
T. D. MERWIN,
A. MAE WELCH.
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