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T wZZ whom it ma,y concern:

Be it known that I, NATHANIEL LOMBARD, a

o cltl?en of the Unlted States, residing at Bos-

ton, in the county of Suffolk ‘and Stete of Mas-

fsechusetts haveinvented certain new and use-

- ful Improvements in Lasting-Machines; and I
- do hereby declare the followmn' to be a full,

clear, and exact description of the invention,

: -suech as will enable others skilled in the art to

- IO

| ~which it appertains to makeand use the same,
~ reference bheing had to the accompanying

drawings, and to figures of reference marked

~ thereon, Whleh form a part of this specifica-
- tion.

This invention reletes to power-lastmfr ma-

“chines and its purpose and object is to ren-
der the act of lasting automatie, particularly

that portion of the uppertermed the quarter.

- 20

30

or both in the same direction.

This invention relates to and may be con-
sidered as an nnplovement upon the machine
shown and described in application, Serial
No. 452,659, filed in my name on Novembel

21, 1891.

The prominent feeturee in my preeent in-
vention consist first, in the omission of the

Jack thereby ob'»'.fla,tmtr the ob,]eetlons inci-
dental to its use.
mechanism by which the two carriages upon

Secondly, in providing

which are mounted the heel and toe lasting

appurtenances are made to have samulta.ne-— |

ously movement eitherin opp()Slte directions,
Thirdly, in

- providing a scale and pointer to enable the

35

‘distance, which the carriages are apart to be
expressed by numerals such as are usually

adopted by boot and shoe manufacturers to
distinguish differentsizes. Fourthly, in pro-

B -Vldlnﬂ' apparatus for supplying power and in

the arrangement of a single lever by which

_ the act of lasting the shoe (mth the exception
- of the heel and toe portions) is rendeled en-

. tirely automatic.

‘Briefly deseribed, mylmproved power la,st-

o -mg machine consists in two movable carriages

45 on _ _
- purtenances of any approved construetion.
In addition are two groups of lasting fingers

on which are mounted heel and toe-lasting ap-

~ (upper and lower) operated by pressure and

‘vacuum service, and controlled by a single le-

50 ver in eonnectlon W1th apparatus for suPply

rest 18 provided for the toe.

‘vention.

| leetmw machine as follows

' 1110' power to actuete them TFurthermore the

,]er«k is omitted and the last with the upperis
held in position for being lasted by a pair of

last-holding levers, while a flexible clamping

band supports the heel, and an adjustable

lasting eppultenanees are positioned accord-

ing to the size of shoe by actuating the proper

mechanism until the pointer mdleetes on the

‘scale the desired size by a. nu melel 7,6 or 10,
‘as the case may be.

Other peculiarities of my invention show-

ing the various co-operating elements and
| their relations to each other as well as a de-
seription of the complete act of lasting will

be hereinafter fully explained.

THE

‘The heel and toe-

b0

The drawings accompanying this specifica-

a power-lasting mechme_ embodying my in-
IFig. 2 is a vertical transverse sec-—
tion lookmﬂ' toward the heel. Fig. 3 is a

transverse view in part showing the upper
and lower groups of lasting ﬁnﬂers 1n eleva-

tion. Fig. 4 is a plan of the seale for indicat-

ing in eizes the distance of the heel and toe-
lasting instrumentalities apart. Fig. 5 is a

plan view. Fig. 6 13 a diagram of the power
supplying apparatus, showing in section the
| valves and their operating lever in one posi-

tion during the act of lasting. Fig.7 isa sec-

tion replesent in Figure 1 a side elevation of

70
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8a

tional view in part of thesameshowinga fur-

ther change in said valves due to movement |

of the lever as the act of lasting proceeds.

Fig. S is a similar view after the act of lasting

is eompleted Ifig. 9 is a longitudinal section
of the meehemsm for ceutrollmn' the move-
ment of the heel and toe-lasting carriages.
IntheabovedrawingsI have shown a power-
A suitable frame

or stenderd 2. 2. is provided to support the go

various operating parts, while a vertical post

1 8 is surmounted wwh a swinging arm-4 hav-

ing a series of cylmdms 5 to whmh are at-

.te(,hed a group of pendent lasting fingers 6,

designated as the upper group. Below and 95

| smtebly mounted are positioned a second
group of upright lasting fingers 7 similarly
‘operated. The mdwlduel members COMPOs-

ing this lower group are united together, so
as to be eepable of adjustment in verticel

100
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planes by means of aleverbar8. Hence they

. ean be drawn down to the level of the bottom

- of the last when it is so desired.

R¥ ]

10

~ mary valves 16. 17 both operated by a single
lever 50 conneect said vessels 13. 14 with the
two sets of eylinders: the pipe 18 extending

20

lasting fingers arefurthermore pwoted at9 9’

‘bands 10 connecting with the pistons of a sec-

ond oroup of eylinders 12.
. The apparatus for supplying powe1 by rei-

erence to Fig. 6 consists in two receptacles,
one for pressure 13, one for vacuum service
. 14, The vacuum being created by filling the

reservoir 14 preferably with oil and by means

tor filling the vessel 13. Pipes with two pri-

to the lower set of eylinders 12 while the pipe

19 acts similarly for the upper cylinders 5.
Thus as the oil under pressure after use in

 the cylinders is returned to the vessel 14 the
- pump again forces it into the pressure tank

25 . |
 to be in constant operation but it is evident
that power is expended only when liquid is

13 to maintain pressure in one vessel and a
vacuum in the other. The pumpisintended

-~ to be removed from the vacuum tank.

- One of the serious objections in the act of
lasting is the use of a jack, so called, while

the wear of the last and other disadvantages,
well known to those skilled in the art, are con- |
~ comitant with its employment,

IIence as be-

- fore premwed one of the prominent features

is to do away with this element.

To carry out

“my purpose and to hold the last as firmly and

40
45
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in the
" pressed a,ﬂ'a,lnst the last with the upper hold-

securely as if a jack were present, I arrange

two last clamping levers 21. 21’ laterally of
the last and adjacent to the quarter. Refer-

ence to Fig. 2 shows these levers pivoted to
the frame 9 at 23 with a spring to thrust them
apart.
‘a flexible band or bands 24, which pass over
“anti-friction rolls 25, said band or chain be-

Their lower extremities are united to

ing secored to a foob bar 26, the latter engag-
ing a toothed post 27 for var iable adJust.ment
The upper ends of these levers 21 are fur-
nished with jaws 28 somewhat curved to con-

form to the shape of the last and mounted

for universal movement. The inner surface
of these jaws is faced with soft material 29
to prevent injury to.the leather.

In connection with my improvements and
non use of the jack, I provide a gage 30 upon
the swinging arm 4 and pendent thereflom
this gage 1s ﬁxed and always maintains the
same relative position for all sizes of shoes.
Thus having the heel and toe carriage prop-
erly positioned thelast is introduced between
the lower group of fingers 7 and then raised

until the insole contacts against the gage.

The foot bar 26 is now depressed and locked
post 27, while the jaws are forcibly

ing them ﬁrmly in position. Prior to the act
of la,stmﬂ' the flexible clamping band 31 on

Said lower

“serew-threaded shaft 41, see Fw*s 1and 9,1s
fitted withrightand left screw thr eads respect—-

savingof time.
heel carriage at 35 and the toe carriage at 37,
béth of which may be fitted with la,smnn' ap-

The. .

the heel-lasting carriage is thrust against the

heel portwn of the upper by aid of the lever

Thus the last is supported at three points,

32, see Fig. 2, while the toe rest 34 is brought
linto proper position by suitable mechanism.
and are &dapted fo rock or advance toward
‘the last at proper times by means of flexible

/7

which now remain fixed and immovable until

the complete act of lasting is effected.
A further 1mp01tz’mt feature in this ma-

chine is embodiedin theappliances by which
the distance apart of the heel and toe-lasting

appurfenances is indicated graphically by a

75

graduated scale with a pointer. Hence, if the

operator is to last a No. 6 shoe he moves the
- of a pump 15 actuated from some prime mo- |

pointer to the desired numeral, and is then as-

sured that the properdistance between the heel

80

and toe carriages has been obtained before

he introduces the last.
Referenceto Fig. 1 shoWs the

pliances of any approved construction.
description of the specific elements and their

relations to each other are intentionally omit-
ted as they-have nothing in common with my
- present invention.

Wlth the above premise

This effects a great

90

I will say thata graduated scale 38,see Fig.4,

isattached to the heel carriage, while the toe .
carriage actuates the pomter_ '39 connected

thereto by a rod 40, see Iig. 1. Moreovela

ively to engage each, carriage, while a sleeve

~shaft 42 enﬂ'a,ges atubular bmcket 43 secured

R

to the post 3. This bracket is interiorly

the sleeve shaft 42; thislatteris controlled by

to the shaft41. In this way simultaneous op-
posite movement of the carriages, either to-

ward or from each other, can be produced and
such acts are accom pllshed by rotation of the
shaft41. But shoulditbe desired toshift the
two carriages without altering their position
relatively with respect to each other then the
sleeve shaft only is to be revolved.

A further prominent characteristic in my

invention is embodied in the single lever 50,

a latch 48 and a connecting rod 49 - The le-
ver 50 1s secured to the Va;lve rod of a three

way valve 16 before mentioned, while the
lateh 48 is attached to the valve rod of the

three way valve 17, the function of the latch -

95

100

threaded and receives a threaded portion of

the hand wheel 45, asimilar wheel 46 is affixed

10§ .

I1O

IIR

being to release the lever bar 8 after the upper

group of lasting fingers have taken their po-

sitions upon the surfaee of the insole. Thus
by my invention the operator is required
merely to swing the lever 50, and the act of

lasting is instantly acecomplished with the ex-

ception of the heel and toe portions.
Theact of lasting under my improved power

120

125

machine is as follows it being understood |

that liguid under pressure emsts in the ves-

sel 13, with a vacuum in 14, while the swing- |

ing arm and upper lasting ﬁnn‘ers are swung
to one side. FKurther both Va,lves 16. 17 are

closed to the pressure vessel and open to the

30
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vacuum. The first step is to depress the le-

ver bar 8 and lock it with the catech 51, see
Fig. 6; this draws down the lower group of |
ulasting fingers, which are wide open.

The
shoe 18 now placed between said fingers and
the arm 4 is then swung over in. ahgnment

“above the last and the lattel raised until the

. - insole meets the gage 30. The fool bar 26 is

IO

- post 27. The flexible clamping band now se-
“cures the heel by aid of the lever 32 while the
toe support 84 is properly positioned beneath
‘the toe. .

now actuated a,nd the last holding levers
drawn together to firmly grip the l@st said

foot bar belnfr locked by means of the toothed

The upper is now in readiness for
lasting and the operator proceeds to swing

the lever 50 toward the right, see Fig. 7, until

~ valve 17 is opened to admit hqmd under

.20

- pressure to the eylinders 5 when the upper
lasting fingers 6 are thrust down upon thein-
sole but adjacent to the edges of the upper.
At this time the valve 16 hars now rotated to

shut off the vacuum vessel from the lower
cylinders, and the latch 48 has been rocked

and thrust against the lever bar 8 to release
the latter and allow the lower group of last-

~ing fingers to rise up, the pins 56 entering

10

o thelateral under portions of the npper groups.

A slight further motion of the lever 50 now

opens the valve 16 which admits liquid un-

“der pressure to the lower c¢ylinders and the

lasting fingers 7 are thrust forcibly inward,

~ the upper being held between the two groups

3

', of fingers and dmwn snucrly about the last.
A further advanece swing of this lever 50, see

Fig. 8, again changes the positions of the

~ valves 16. 17 to close the former and cut off
- communication of both vessels 13. 14 from the

g0

lower cylinders leaving their pistons under

‘the action of the_liqui_d-pressure and so holds
- said lower group 7 tightly upon the last;
moreover the latter valve 17 has been shlfted.

~ toeutoff pressure from the vessel 13 and now

45

 to its first original position.
group of ﬁnﬂ'ers is now under pressure the.

| -5.0

‘til properly tacked.

~ connects the pipe 19 with the vacuum vessel

14, When this occurs the pressure ceases,

the lignid being drawn back into said vessel
- 14 while the upper group of lastmn' fingersis

released and the arm 4 swung of to one side
Smce the lower

leather upper is held firmly upon the last un-

tions are now finished by means of the proper

- - lastingappurtenances and when said acts are
- 55

fully completed a final reversal of the lever
50 occurs and it resumes its first posmon, See

- Fig. 6, where it will be seen that the pipe 18

60

is now connected with the vacuum chamber

o 14, hence the pressure in the lower cylinders
18 nothing,

and the lower group of lasting

fingers is a gain drawn back wide open, when ,
: .the shoe may be removed after the heel and
- toe portions have been freed from the mech- )

The toe and heel por-

anism. for operatlnw upon such portions of

‘the upper.

|

F

L

It is to be understood that the 0]_)61&131011 of

the lever 50 is somewhat slow, while these -

several and varying conditions oceur, to wit:

~of rendering the upper group of ﬂnn'els active,
followed by activity of the lower group, co-

operation of the two groups, inactivity of the
upper group, continued activity of the lower

‘group, and final inactivity of thelower group,

all which in factisone continuous action and
occupies only a few seconds. In furnishing
a single lever, the operator is relieved of all

70

5

care and attentwn for the several successive

steps, and the act of lasting is made as nearly
automatic as is possible. Thus the swing of

the lever 50 insures: unifermity of action and

every shoe is treated in pleelsely the same
‘manner.

1t will be undelstood that in Iastmcr heavy
or light uppers the pressure would be varied,

but usually the pressure is the same for sum- |

lar classes of goods.
- What I (31&1[]:1 1S—

1. In a power lasting machme, the comhl-
nation with heel and toe lasting appurte-

nances, of two groups of lasting ﬁnﬂers (apper

30

90

and lower), mechamsm for Opelatmg both

groups simultaneously to grip the upper, and a

‘pair of last-holding levers applied exteriorly

of the upper 3,10110‘ the quarter and adapted to
afford a center supp01t in lieu of a jack, sub-
stantially as and for purposes set forth.

2. In a power lasting machine, the combi-
nation with two Vessels for pressure and
vacuum service, a pipe system therebetween,

two groups of lasting fingers (upper and

lower) with means for actuatmﬂ the same, of

‘two valves each to control pipes to the press-

ure and vacuum vessels, a single lever for op-
erating both valves, and a Iatch controlled by

said level to permit upward movement of the

lower group of lasting fingers, and means to

' connect said latch w1th the level ‘substan-
tially as stated. |

3. In a power lasting rna,ehme, a n'roup of
upper lasting fingers, a group of lower lasting

95

100

105

IIO

fingers, and a lever bar 8 for depressing the

"lower group simultaneously, combined with
-a lateh, two valves whieh control pipes for

pressure and vacuum service, an operating -

lever and a rod which unites said latch and
lever whereby the lever serves to open and

close the said valves and release the lateh at
predetermined intervals of time during the
act of lasting, subs‘ua,ntlallv as explamed

In testimony whereof I affix my swna,tule in
presence Of two witnesses.

NATIIANIE.L LOMBARD

Witnesses:
H. E. LODGE | |
- FraNCIS C. STANWOOD
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