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OFFICE.

"HARVEY HUBBELL, OF BRIDGEPORT,

CONNECTICUT.

MACHINE FOR ASSEMBLING SCREWS AND PARTS.

SPECIFICATION qfo'rming part of Letters Patent No. 622,476, dated April 4, 1899.
Applicetion filed September 10, 1898, Serial No, 690,700, (No model.)

To all whom & may concermn:

Beitknownthatl, [IARVEY IIUBBDLL,:;L ¢iti-

zen of the United States residing at Bridge-
port,county of Fairfield, State of Oounecmeut,

5 have invented a new ::md usetul Machine for

[Q

20

25

30

35

4.0

Assembling Scerews and Parts of which the
following is a specification. |

My invention has for its object to provide a
machine for putting screws in articles with or
without other parts, as washers.

In the accompanying drawings, forming
part of this specification, I have illustrated a
nse of my novel machine in which a screw is
passed through a washer and turned into a
threaded hole in a plate.
derstood, however, that the special shape and
size of the parts assembled are not of the es-
sence of my invention, but that the machine
1s adapted for use in assembling parts of va-

rious shapes and sizes, 1t being necessary to

provide suitable feeding mechanism and ways
to accommodate the special parts that are to
be assemDbled. |

Figurel is a plan view of the machine com-
plete? Fig. 2, an elevation as seen from the
rightin I I‘l_ﬁ 1 , the bed and parts of the driver-
opemting mechanism being in section; Kig.
3, an elevation as seen from the left in Kig.

1, the standard being omitted and the maga-

zine for washers being in section; Fig. 4, an
enlarged detail view of the holding-jaws and
the carrier, the jaws having just received a

“screw from the screw-feeding Wway and the
driver being at the raised position; Fig. d, a

section on the line z 2z in Fig. 4, but showing
the driver as having moved down and en-

caoed the head of ascrew; Fig. 5%, (see Sheet

1,) a similar view showing the position of the
partsafterthe holding-jawshave been opened
by the end of the driver; Kig. 6, a detail ele-
vation of the driver detached; Kig. 7, an en-

larged plan view of the assembling-table, also

50

‘operation of assem bling is completed; Fig

showing the washer-feeding and screw-feed-
ing ways, the end of the screw-feeding way
bemﬂ br oken away; I'ig. 8, a side elevamon
ot the assembling- mble without the ways;
Fig. 9, a view’ %Imllﬂl to I'ig. 7, showing as-
Sembled parts In posmon at the IHSEHJHI the

a view of the lower end of the scr ew-feedmw
way, the holding- vas being in horizontal sec-
Fig. 11 an ele-

tion on the hne rm Fig. 11

It should be un-

.10,

washer-feeding way on t

vation of the holding-jaws detached, showing
the socket which receives the screws from the
screw-feeding way; Fig. 12, an end elevation
of the assembling-table as seenin IFigs. 7 and

9, the washer-feeding way being in longitudi-

nal seection; Fig. 13, a cross-section of the
ne line 4 y in Fig.

12, and Fig. 14 is a pers
parts as assembled by my novel machine.

1 denotes the bed, which is supported by a.
standard 2. POWBI is applied to drive the
machine by means of a belt (not shown) pass-
ing over a belt-pulley 3 on-a shaft 4, jour-

a,led in bearings 5, carried by br aekets G,
which extend outward from the bed.

7, 8, and 9 denote belt-pulleys carried by

1| shaft 4.

A denotes a bracket extending upward from
the bed, which carries a large portion of the

| opemtwe parts of the machine.

The three important instr umentalities of

-the machine are washer-feeding mechanism,

screw-feeding mechanism, and screw- dllVan;

pective illustrating
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mechanism by which the screws are passed

through the washers (if used)and turned into

the plates or other articles.

adenotes an article—inthepr esentmstmce
aplate—having one or more threaded holes to
receive the screws ¢, b denoting the washers
which are assembled with the screws. 'The
washers are placed in a magazine B, the up-
per end of which is supported by bracket
A and the lower end by a bracket 10, which

|'is itself secured to bracket A. The special

shape of the washer-magazine is not of the
essence of my invention, although in prac-
tice I ordinarily construct it substantially as
shown in the drawings, the magazineitself be-
ing placed at an anﬂ*le the top and the outer
faee being closed and the inner side lefi open,

.80 that washel_s picked up by the carrying-

belt 15, as will presently be explained, will
drop into a funnel 11. A trough 12, prefer-
ably made part of the magazineitselt,is placed
in such a position as to catch all of the wash-
ers that may fall from the washer-feeding
way and allow them to drop back by gmwty
intoa position where they will beagain picked
up by the carrying-belt.
runs over pulleys 15, one of which 1s placed
at the upper end of the magazine and the

| other at the lower end, and is provided with
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- from the mass in the magazine.
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pockets 14, by which washers are picked up
Pulleys 15
are carried by shafts 16 and 17, journaled in
the magazine, the shaft 17, upon which the
lower pulley is journaled, extending outward
from one side of the magazine and carrying
a belt-pulley 18. A belt 19, passing over belt-
pulley 18 and over belt-pulley 9 on shaft 4,
imparts movement to the carrying-belt, so
that the pockets will pick up washers from
the mass in the magazine and carry them up-
ward and over the upper pulley 15. As the
pockets pass over and off from the upper pul-
ley 15 the washers therein will drop out and

fallintothe funnel11. Underthis funnel and

in position to receive washers therefrom is an
inclined washer-feeding way 20, the upper end

- of whichisattached tobracket A andthelower

20

end to an assembling-table C. Theupperend
of the inclined way 20, directly beneath the

~ funnel 11, is cut away or enlarged, so as to ad-

25

mit of the washers passing readily into the
partly-covered way, down which they slide to
the delivery end. The special shape or con-
struction of the washer-feeding way is not of
the essence of my invention, it being simply
required that the way be undercut or that the
washer-groove be partly covered insuch a way

- that while the washers will slide freely down

30
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~down into the magazine again.

the way it will be impossible for them to pass
out except at the lower end.thereof. In or-

der to dispose of the surplus washers—that

18, washers picked up by the carrying-belt and
dropped into the funnel, but which are not
required for use—I cut away both sides of . the
washer-feeding way a short distance below
the funnel, as at 21, so that after the lower
portion of the way is filled with washers the
surplus washers which drop into the funnel

will pass down the way as far as the cut-away

portion and will then pass out one side or the
other and drop into trough 12 and then pass
The special
form of screw-feeding mechanism likewise is
not of the essence of my invention. It is
simply required that the serews be fed to the

- serew-driving mechanism as fast as they can

35
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possibly be required for use. In practice I or-
dinarily use screw-feeding mechanism sub-
stantially like the blank-feeding mechanism
described and claimed in Letters Patent No.

602,288, granted to me April 12, 189S. The

screws are placed in a holder 22, rigidly se-
cured to the upper end of a shaft 23. The
outer wall of the serew-holder is circular, and
a portion of the top of said wall consists of a
spiral incline 24, which terminates in a shoul-
der 25. Thescrews, which are thrown loosely
into the holder, are picked up by a slotted
finger 26, which is pivoted to a bracket 27,
itself secured to bracket A. 28 denotes the
screw-feeding way, which is the inclined slot-
ted way of my said former patent, the upper

~end of which is secured to bracket 27 in such

a position that when the slotted finger is
raised, as will presently be described, the

- slot in the way-is continuous with the slot in

 the finger, the slot in both the way and the

finger beingindicated by 29. The slotismade
just wide enough to receive the shanks of
the screws freely, but not the heads, so that
the heads will slide freely along the upper
side of the finger and the way. 30 denotes
a guard over the inclined way which pre-
vents the serews from jumping out under any
circumstances. When the under side of the
finger is engaged by the low portion of the
spiral incline, the free end of the slotted fin-
ger will rest on the bottom of the holder and
will pick up scerews, the shanks of the screws
passing into the slot and the heads resting
upon the upper side of the finger.

18 higher than the pivoted end, so that the
screws which have been picked up by the fin-
ger will pass down into the slotted way. It
will be apparent that only the screws which
have been picked up correctly will pass into
the slotted way, as any screws with the heads
down and the shanks up will drop out when

of the finger will roll off and drop back into
the holder. In practice thescrews are picked
up by the finger faster than they are required
for use. It is obvious, however, that they
can only pass into the upper end of the slot-
ted way as fast as they pass out from the
lower end thereof. In practice "there is no
clogging whatever. As soon as the slotted

As the
rotation of the holder continues the incline -
‘will tilt the slotted finger until its free end

70
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‘the finger is raised and screws lying on top

95

IGO0

way is filled the screws picked up by the finger

will either slide out during the upward or
downward movements of the finger and drop
back into the holder ora portion of them may
remain in the finger until there is room in the
slotted way to receive them. Rotary motion
18 imparted to shaft 23 and the screw-holder
as follows: A belt 31 extends from belt-pul-

105

ley 7 on shaft 4 and passes over a belt-pulley

32, journaled on a stud 33, which extends
downward from the bed. 84 denotesanother
belt-pulley journaled on stud 33, from which
a belt 35 extends to a belt-pulley 36 at the
lower end of shaft 23. -

- The serew-driving mechanism consists, es-
sentially, of a rotating driver and holding-
jaws which receive the serews from the serew-
feeding way and hold them until the heads
thereof are engaged by the driver and the
ends engage the plate or other article into
which they are to be driven. -

87 denotes a driver the upper end of whose
shank is tapered, as at 38, so as to engage a
correspondingly-tapered opening in a spindle
oJ with a drive fit. This opening terminates
in a transverse opening 62, through which a
tapering half-round tool may be passed tostart
the driver should it be required to remove it.

40denotes extensionsof bracket A, in which
the spindle and driver are journaled. ™The
spindle and driver are held at the raised—7. e.,
theinoperative—position by meansof aspring
41,the endsof which bear,respectively,against

 the upper side of the upper extension 40
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~dle, and parts carried thereby.
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and against a nut 42 at the upper end of the
spindle. _ R

43 denotes a belt-pulley loose on spindle 39,
which rests upon a collar 44, fast upon the

spindle, a washer 45 being interposed between

the belt-pulley and the eollar, so that ordina-
rily the pulley will rotate freely; but when
the pulley is pressed down upon the washer

the rotation of the pulley will be communi- ;
Belt-

cated to the spindle and the driver.
pulléy 43 is provided with a hub 46, having a
shoulder 47, on which a ring 48 rests loosely.
19 denotes a bifurcated lever which is piv-

oted to bracket A and incloses the ring, the

lever being pivoted to the ring in such a man-
ner as to permit the lever to be oscillated
freely to raise and lower the belt-pulley, spin-
Ring 48 is
shown as retained in place upon the hub by
means of anut 50, which engages the threaded
upper end of the hub, and the hub and the
pulley are retained in position on the spindle

- by means of a collar 51, rigidly secured there-

30
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by the use of soft solder, as before.

to.. Motion is communicated to belt-pulley
13 and to the spindle and driver by means of
a belt 52, which passes upward from belt-pul-
ley S on shaft 4 over an idler-pulley 53, thence
around pulley 43, thence over another idler-
pulley 54, and thence downward to pulley 3
again. Idler-pulleys 53 and 54 are carried
by an arm 55, which is adjustably secured to
bracket A by means of a bolt 56 or in any suit-
able manner. The special construction of
driver which is preferably used will be readily
understood from Fig, 6. The lower end of the
shank is reduced, leaving a shoulder 57, and
the driver proper is formed by grinding oft
the opposite sides, as is clearly shown in Kig.
6. A sleeve 58 is passed on over the reduced
portion, the upper end of the sleeve bearing
against shoulder 57, and the lower -end ex-
tending below the tip of the driver, forming

" a socket 59 to receive the head of the screw.

The sleeve is secured to the driver proper,
and socket 59 is formed to the exact shape of
the serew-head by pouring soft solder into
socket 59 about the driver, as at 60. It will
be noted that the tip of the driver extends

‘down below the base of the socket, so as to

engage the slot in the scerew-head, the head
itself just fitting in socket 59. This special

construetion I have found very satisfactory

in use, as it never misses a screw until the
tip of the driver has been perceptibly worn
away, which will not be until after long-con-
tinuned use. When the tip of the driver does
become worn away, it may be easily repaired
by melting the soft solder,removing thesleeve,

and grinding away the opposite sides of the

driver as much as may be required. The
sleeve is then replaced and secured in posi-
tion and the socket formed for the screw-head
If nec-
essary, the lower end of the sleeve may be
oground away slightly to compensate for the

slight reduction in the length of the driver,

| oted in a slot 64 in a carrier 63, the jaws be-

ing retained at the closed or holding position
by springs G65. The driver passes freely
through the carrier, its movements being

wholly independent of the movements of the

carrier. The normal or raised position of the
lower end of the driver is indicated by the
dotted line 37* in Fig. 4, and the position of
the driver at the time a serew has been turned

into an article is clearly shown in Iig. &%

The carrier is free to move vertically in the
lower extension 40 of bracket A, and the car-
rier is normally inactive and at rest excepting
when it is forced downward into operative
relation to the work by the driver, sald car-
rier and jaws being held at the normal or

S0

raised position by means of a spring 66, one

end of which bears against the upper side of

the said lower extension, the other end bear-.

ing against a nut
carrier.

The assembling-table C is shown in the
present instance as resting upon a bracket 63,
which is itself adjustably secured to an ex-
tension 69 of bracket A. |

67 at the upper-end of the

70 denotes a carrying-slide which is adapt- .

ed to move freely in ways 71 in the table, the
slide being retained in the ways by plates 72.
73 denotes a top plate which is provided

with a socket 74, into which the washers pass

from the washer-feeding way.

The carrying-slide is shown at its normal
position in Figs. 7 and 8, in which position 1t
is retained by a spring 75, one end of which
is gecured in a socket 76 in the assembling-

table, (see dotted lines, Fig. 8,) the other end

being attached to a pin 77, extending down-
ward from the carrying-slide. The outward
movement of the carrying-slideis limited by

‘the engagement of a stop 78 on the slide with

the top plate, and the inward movement,
which is against the power of spring 79, 18
limited by the engagement of a stop 86 on
the slide with the assembling-table. At one
end of the carrying-slide I provide a socket
79, which receives the articles into which
serews are to be turned. In the present in-
stance I have shown the operative end of the
slide as provided with a slot at the center of
the socket, said slot terminating in an en-
largement 81. The shape of the socket and
the use of the slot and enlargement are, how-
ever, mere details of construction which are
adapted to any special work upon which the
machine may be placed, it being, of course,
necessary to provide a slot to receive the end
of the screw and permit the removal of the
article whenever the end of the serew passes

beyond the plate or other article into which .

it is driven.

The special shape of the holding-jaws will
be clearly understood from Fig. 11, in con-
nection with Figs. 5, 5*, and 10. The essen-
tial feature of the holding-jawsis that at the
operative ends of said jaws I form a socket
d, closed at the front and open at the back,

61 denotes the holding-jaws, which are piv-| (see Fig. 11,) which receives the screws singly
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from.the screw-feeding way, as is clearly |

shown in Fig. 10. The walls which close the
front of socket d are indicated by 82. The

~upper portion of the socket is made amply

large toreceive the heads of the screws freely,
and at its lower end is a neck 83, which just
recelves the shanks of the screws freely. Be-

tween the neck and the upper portion of the

socket which receives the heads of the serews

are inclines 84 on both jaws, the action of

which is to cause the jaws to be thrown to the
open position, as in Fig. 52, by the driver as
the latter is forced downward against the
shoulders 87, formed by the upper ends of the
inclines 84, after the carrier has reached the
limit of its downward movement—i. e., when
spring 66 has reached the limit of compres-
sion, as in Fig. 5*. In use the carrier is
moved downward against the power of sprin o
66 by the engagement of the lower end of the
driver with the shoulders 87 at the upper end

~of the inclines 84, springs 65 being strong

30

o35

enough to retain the jaws at the closed posi-
tion until spring 66 has reached the limit of
its compression, as in Fig. 5*, after which, the
screw having now engaged the article into
which it is to be driven, continued downward
movement of the driver causes the latter to
travel down theinclines 84 and throw the jaws
to the open position against the power of
springs 65, thereby releasing the screw, as is
clearly shown. Whilethedriverisatthe low-
ered position, the driver itself will of course

serveas a stop to prevent screws in the serew--

feeding way from dropping out. The instant

- the driver begins to rise, however, and the
- assembled screw and article are removed from

40

the carrying-slide the jaws will be returned
to their closed position by springs 65, and as
soon as the carrier has reached its normal or
raised position another screw will pass into
sccket d fromtheserew-feeding way. In prac-
tice a screw is always ready in the jaws to be
caught by the driver at each downward move-
ment, | |

The lower end of washer-feeding way 20

- rests upon and is secured to a block 85, which

39
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1s itself secured to the table. This washer-
feeding way registers with socket 74 in the
top plate, so that the washers will feed by grav-
1ty down into the socket one by one. The
relative position of the lower end of the serew-
feeding way will be clearly understood from
IFig. 3. Iolding-jaws 61 rest against the end
of this way, and the screws feed by gravity
from the way into socket d one by one, the
open side of the socket being of course toward
the way and the serews being retained in the

~ socket by the walls 82 at the lower ends of the

Jjaws at-the front. -
The operation is as follows: The manipu-
lation of the articles—in the present instance

~ plates—into which the serews are to be turned

18 by hand. The operator with one hand
picks up the plates singly, places them in
socket 79, and presses the carrying-slide for-
ward against the power of spring 75 until it

|

‘raised position.

is stopped by the engagement of stop 86 with
the table. ‘The relative position of sockets
74 and 79 will be clearly understood from Fig.
9 1n connection with Fig. 12. It will be seen

that the plate a in socket 79 will pass under -

the washer in socket 74 when the carrying-
slide is moved forward. With the other hand
the operator by means of lever 49 presses
down belt-pulley 43, which imparts rotary
movement to the spindle and driver. As al-
ready stated, the operation of the serew-feed-
ing mechanism is to keep the screw-feeding

‘way always filled with serews, so that the in-
-stant the holding-jaws return to their normal

or raised position after each screw has been
turned into place another screw will pass by
gravity from the screw-feeding way into the
socket in the holding-jaws.
downward movementof thespindle and driver
produced by means of lever 49 causes the
driver to catch the head of the serew that is
lying in the socket of the jaws and to cause
the end of the screw to engage the threaded

holein the article intowhich it is to be turned.

Aninstant later the end of the driver engages
the 1nelines in the jaws and throws them to
the open position, which releases the screw.
As soon as the screw is turned into the arti-

~cle, which takes place in a fraction of a sec-
ond, as the driver is caused to rotate very
‘rapidly, the operator by means of lever 49 re-

turns the driver and carrier to their normal

‘position, the holding-jaws returning to their

closed position the instant the driver com-

mences to rise and the carrier with the hold-

ing-jaws also returning to their normal or

reached its normal position—socket d in the
Jaws facing the end of the screw - feeding
way—the lowest serew in the way will pass by
gravity into the socket ready to be caught by
the driver at the next downward movement.

‘While the operator is returning the spindle,

driver, carrier, and jaws to their normal po-
sition with one hand, with the other hand he
removes the assembled parts—:. e., the plate,
washer, and screw—from the carrying-slide,
the latter being returned to its normal posi-
tlon by spring 75 the instant pressure is re-
moved. It will of course be apparent that
the removal of the assembled parts from the
carrying-slide is perfectly easy, owing to the
fact that slot 80 is amply large to permit the
passage of the screw, and, furthermore, that
the entrance of the screw into and through
the article takes place with absolute certainty,
owing to the fact that enlargement 81 prevents
the possibility of the end of the serew comin o
in contact with the slide. As the article into

The continued

[

The instant the carrier has

I

T ]

I]

I2

12

which the screw is to be turned is pressed

into the end of the socket and the carrying-
slide is pressed inward until its movement is
terminated by a stop, there is no difficulty
whatever in causing the ends of the serews to
engage the threaded openings in the plates.

13

In practice the operation of assembling

| parts may be repeated many times while the
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~description of it is being read, owing to the

- fact that the feeding of the washers and the

L1O

‘screws is practically instantaneous and that
It

the driver is rotated at a high velocity.
follows, therefore, that the actual limit to the
speed of the machine ig the ability of the op-
erator to piek up the plates, press them for-
ward in the carrying-slide, and remove them
therefrom, these operations having to be per-
formed with one hand while the other hand
manipulates the driver and earrler by means

of lever 49.

20
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Having thus descrlbed my 11:1?@1:1131011 I
claim—-

1. In a machine of the character descr 1bed
the combination of the following 1ustrumen-
talities, viz: a screw-feeding way, screw-hold-
ing dewees to receive screws from said way
mounted on a stationary support and movable

thereon, secrew-driving mechanism adapted to:

move the said screw-holding devices into
operative relation to the work, release the
screws therefrom and drive them into the
work, and means for supporting the work in
operative relation to said mechanism.

2. In a machine of the character deseribed,
the combination of the following instrumen-
talities, viz: a screw-feeding way, screw-hold-
ing devices to receive screws from said way
mounted on a stationary support and verti-
cally movable thereon, screw- -driving mech-
anism adapted tomove the said screw-holdmﬂ
devices into operative relation to the work
release the serews therefrom and drive them
into the work, and means for supporting the
work in operative relation to said mechanism.

3. In a machine of the character described,
the combination of the following instrumen-
talities, viz: a screw-feeding way, screw-hold-
ing devices to receive screws from sald way
mounted on a stationary support, and verti-

cally movable thereon, means for normally
holding said screw- holdmﬂ* devices elevated,
SCrew- dl"lVlIilﬂ“ mechanism adapted to move
said screw- hOldl]]G‘ devices downward into op-

erative relation to the work, release the screws

therefrom and drive them into the work, and
means for supporting the work in operative

relation to sald mechanism.

4. Ina machine of the character debcrlbed
the combination of the following mstrumen-
talities, viz: a screw-feeding way, screw-hold-
ing devices to receive screws from said way,
sa,ld devices being mounted on a fixed portion
of the machine- f1 ame S0 as to have a vertical
movement thereon, a spring to normally ele-

- vabe sald screw-holding devices, screw-driv-
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ing mechanism adapted todepress sald screw-
holding devices into operative relation to the
worls, release the screws therefrom, and drive
them into the work, and means for support-

‘ing the work in opemtwe relation to said

meehamsms.

In a machine of the character desembed
the. combination of the following mstrumen-
talities, a serew-feeding way, mechanism for

automatically supplying screws to said way,

&t

screw-holding mechanism comprising a ver-
tically-movable spring-elevated head or car-
rier mounted on a fixed support on the ma-
chine-frame, screw-gripping jaws pivoted on
salid carrier ‘and adapted to receive screws
from said way, a driver movable within said
carrier and adapted to depress the carrier
into operative relation to the work, open the
oripping-jaws to release the serews and drive
them into the work, and means for support-
ing the work in operative relation to the said

| mechamsms.

6. In a machine of the character desemhed
the combination of the following instrumen-
talities, a screw-feeding way, mechanism for
automatically supplylng screws to said way,
secrew-holding mechanism comprising a ver-
tically-movable spring-elevated head or car-
rier mounted in a fixed support on the ma-
chine-frame, screw-gripping spring-jaws piv-

oted on said carrier and adapted to receive
screwsfrom said way, adriver movable within

sald carrier and adapted to depress the car-
rier into. operative relation to the work, open
the gripping-jaws to release the screws and
drive them into the work, and means for sup-
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porting the work in operative relation to the

said mechanisms.

7. In a machine of the character descrlbed,
the combination with suitable screw feeding
and driving mechanisms,of astationary work-
support,a sliding work-holder carried thereby
and provided with a slot at its forward end,
said work-holder being movable into an oper-
ative position beneath said serew feeding and
driving mechanisms, and automatic meansfor

returning said sliding work-holder to an in-

operative position after the screws have been
supplied to the work.
8. In a machine of the character described,

the combination with suitable screw feedmn |

and driving mechanisms,of astationary work-
support, & sliding work-holder mounted on
sald stationary support and provided with a
slot at its forward end, said sliding work-
holder being movable into operative relatlon
to said screw feeding and driving mechan-
isms, a spring fto return said sliding work-
holder to an inoperative position after the

‘screws have been supplied to the work, and

means for supporting a washer over the slot-
ted end of said sliding work-holder when gaid
work-holder is in operative relation to the

screw feeding and driving devices.

9. Ina maehme of the char acter described,
the combination with suitable screw feedn_‘lfr

anddriving mechanisms,of astationary worlks-

support, a sliding work-holder mounted on
said support and provided with a slot at its
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forward end, said sliding work-holder being

movable into operative relation to said screw
feeding and driving mechanisms, & spring to
return said sliding work-holder to an inopera-
tive position after the screws have been sup-
plied to the work, means for supporting a

washer over the slotted forward end of said
sliding work-holder when said work-holder 1s

130




. IO

20

1in opemtwe position relative to said serew |

feeding and driving mechanisms, and a
washer-feeding way to deliver Washers to said
washer-suppm t.

10. The combination with a screw-feeding
way and means for holding an article, of jaws
having a socket open at the back to reeeive
serews from the way and having inclines 84,
a vertically-mov able carrier to which the jaws
are pivoted and a driver movable within the

carrier which engages the head of a screw in

the socket and drives it into an article and
also engages the incline whereby the jaws are
opened and the screw released.

11.
way and means for holding an article, of jaws
having a socket closed at the front and open

at the back to receive serews from the way,

shoulders 87 and inclines 84 below the shoul-
ders, a vertically-movable carrier to which
the jaws are pivoted and a driver movable

" within the carrier which en caces the head of
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a scerew 1n the socket and duves 1t into an
article and also engages shoulders 87 to move
the carrier downward and then engages thein-

clines to open the jaws and release the screw

when the limit of downward movement of the
carrier is reached.

12. The combination with a screw- feeding
way and means for holding an article, of jaws

- having a socket to receive screws from the |

way, Sald socket comprising shoulders 87, be-
low said shoulders inclines, and below the 1n-
clines a neck which receives the shanks of the
screws, a vertically-movable carrier to which
the J&WS are pivoted, said carrier being nor-
mally inactive and at rest, and a dIIVeI‘ Mov-

~able within the carrier Wthh forces said car-
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rier into operative relation to the work, drives
the serew into an article and s1multaneously

~opens the jaws and releases the screw.

13. The combination with a screw-teeding

- wayand means for holdingan article, of jaws

o
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‘the screw, a vertically-movable carrier,

having a socket to receive screws from the
way, s Elld socket comprising inclines 84 which
terminate in a neck to receive the shank of

carrier bemﬂ' normally inactive and at resb
and a duver Vertlcally movable within the
carrier which forces said carrier into opera-
tive relation to the work drives the screw and

-by means of the inclines opens the Jaws and

releases the serew.

14. The combination with a screw-feeding
way and means for holding an article, of jaws
having a socket to receive serews from the

way, smd socket comprising shoulders 87 and
Inclines 84 which temnnate 1n a neck to re-

ceive the shanks of the screws, a vertically-
movable carrier and a driver Vertlca,lly mov-
able within the carrier which drives the screw
and engages the shoulders to move the car-
rier downward and engages the inclines to
open the jaws and release the serew after the
carrier has reached the limit of its downward
movement.

The combination with a Serew—feedmﬂf

said

15. The combmatlon with a serew-—feedmfr .

622,476

way and means for lmldmﬂ* an :a,rtlele of ,]a;WE:
having a socket to receive screws from the
way, a vertically-movable carrier to which
the jaws are pivoted, said carrier being nor-
mally inactive and at rest, a driver vertically
movable within the carrier which forces said
carrier into operative relation to the work,
springs for holding the carrier and the driver
at the raised position, and means for moving
the driver and the carrier downward agmnsL
the power of the springs.

16. The combmamou with a screw-feeding
way and means for holding an-article, of JELWS
having a socket to receive screws from the
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way, a vertically-movable earrier to which

the jaws are pivoted, said carrier being nor-
mally inactive and at rest, a driver verti-

cally movable within the carrier, which forces

sald carrier into operative relation to the

t work, a spindle by which the driver is car-

ried, springs acting to hold the carrier and

the driver at the raised position, a belt-pul-.

ley which normally rotates on the spindie,
and means whereby the belt-pulley is caused
to drive the spindle and move the spindle,

driver and carrier downward against the

power of the springs.

17. The COHlblI]EL’DlOﬂ with a vertically-mov-
able carrier, which is normally inactive and
at rest, a drwer' vertically movable within
the carrier which forces said carrier into op-
erative relation to the work, a spindle by
which the driver is carried and springs by
which the spindle and driver are held .;Lt the
raised position, of a belt-pulley loose on the
spindle, a ring loose on the hub of the belt-
pulley and a lever, pivoted to the ring, where-
by the belt-pulley may be caused to rotate the
spindle and the driver, and the spindle, driver
and carrier may be moved downward against
the power of the springs.

18. The combination with a screw-feeding

way and jaws having a socket to receive
screws from the way, _Sa,ld socket comprising
shoulders 87 and inclines 84 which terminate
in a neck to receive the shanks of the screws,
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of a earrier to which the jaws are pivoted, a

driver vertically movable within the carrier,

springs 41 and 66 by which the driver and
carrier are held at the raised position and
means for moving the driver and carrier
downward against the power of the springs,
the driver engaging the shoulders and mov-
ing the carrier downward until the limit of

~compression of spring 66 is reached and then

engaging the ineclines, thereby opening the
jaws and releasing the screw.

19. Inamachineofthecharacterdescribed,
the combination witha screw-feeding way, of
jaws provided with a socket to receive the
screws from the way, a carrier mounted in a
fixed support so as to have a limited vertical
movement therein to which said jaws are piv-
oted, and a driver having an 111dependent ver-
tical movement within the carrier which en-
ﬂ*an*es a screw held by said pivoted jaws.

. A driver 37 having at its lower end a
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fixed but removable sleeve 58 which extends
below the tip of the driver whereby a socket,
is formed to receive the head of a screw.

21. The driver 37 having at its lower end a
sleeve 58 which extends below the tip of the

driver and is secured thereto by a filling of
solder whereby a socket is formed eorreqpond-—
ing to a serew-head.

22, The drwer 37 having
shoulder 77, a sleeve extendin o below the tip
of the driver and abutting against the shoul-
der and a filling of soft bolder between the
driver and the sleeve which covers all except
the tip of the driver and retains the sleeve in
position. | -

23. Inamachine of thecharacter described,
the combination with a washer-feeding way,
of a washer-magazine closed on its top and
outer face but open at its inner side, a carry-

ing-belt located within said magazine and

1310V1dec1 with pockets which plc,k- up the
washers, and a fannel over the washer-feed-
ing way to which the washers are delivered
by said earrying-belt and by which bhey are

o ouided to the said feeding-way.
24. Inamachineof the chamcter deseribed,

the combination with a magazine for washers
having an open front and inelined bottom, of
acarrying-belt withinsaid magazine provided
with pockets which pick up the washers, of
a washer-feeding way extending within said

magazine, a funnel over said way which re-

ceives the washers from said carrying-belt
and directs them to the washer-feeding way,
said feeding-way having a cut-away portmn
at a point below the delwel yend of the funnel
and overtheinclined bottom of said magazine.

- 25. Inamachineof the character described,
the combination with a screw-feeding way, of
washer-feeding devices, jaws having a socket

~into which the screws pass, a carrier for said
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- 8Crews pass, plate 73 having a socket 74 into
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jaws mounted on a fixed portion of the frame,
and having a limited vertical movement
thereon, means for normally elevating said
carrier, a vertically-movabledriver to engage

a screw, release it from the said socket, pass |1

it through a washer and enter it in the work,
and a work-carrying slide having a holding-

socket to receive an article and hold it in op-

erative relation to the aforesaid mechanisms.
26. The combination with a screw-feeding
way, jaws having a socket d into which the

which the washers pass, a carrying-slide hav-
ing a socket 79 to receive an article with, a
thleaded opening and a vertwally—movable
driver which engages a screw in socket d,

- passes it through a washer in socket 74 and
drives it into a threaded opening in an arti-

cle 1n socket 79.

27. The combination with the assemblm o-
table, the carrying-slide having a socket 19
and plates 73 having a socket 74, of a washer-
feeding way leading into socket 74, a screw-
feeding way, jaws having a socket toreceive

serews from said way and a. driver which |

at its lowerend a

passes the screws through a washer in socket

74 and into a threfmded openmn in an article
1n socket 79.

, 28. The combination with the assembling-
table, the carrying-slide having a socket 19,

a spring for.retaining the slide in its normal

position and a plate having a socket 74, of a
washer-feeding way leading into said socket,
a screw-feeding way, jaws having a socket to
receive screws from said way, a vertically-
movable carrier to which the jaws are piv-
oted and a vertically-movable driver for the
SCrews.

29. The combination with a screw-feeding
way and means for holding an article, of jaws
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having a vertical movement in the fixed part

of the frame which receive screws from the:

way, springs for holding the jaws at the closed
position and a driver which drives the screws
and also opens the jaws against the power of
the springs to release the SCI“@WS.

*80. Imamachineof the character deseribed,
the combination with a serew-feeding way and
a washer-feeding way, of jaws mounted on
a stationary pm*t of the frame s0 as to have
a limited vertical movement thereon and a
driver adapted to engage each screw in the
jaws, release it, pass 1tthrounh a washer, &11{1
drive 1t into the work.

31. Ina machine of the characterdescribed,
the combination with a screw-feeding way, of

a washer-feeding way, a stationary plate 73

provided with a washer receiving socket 74

communicating with said washer- feedmﬂ way,:

a work-carryving slide having a Soeket 79

which registers with the w&sher-re,ceiving

socket 74 when the slide is moved to opera
tive position, jaws which receive screws from
the screw-feeding way, and a driver which
engages the screws , releases them from the
jaws, passes them throumh a washerin socket
74 and drives them into the WOrk.

32. Ina machine of the character described,
the combination with a screw-feeding way, of
a washer-feeding way, a stationary plate hav-
ing a socket toreceive and hold said washers,
and a work-carrying slide moving beueath
the said stationary plate and prowded with

a socket to register with the washer-holding
sod{et in said &tatmnary plate, and devices
which receive the screws from said screw-

feeding way, pass them through the washers

and enter them in the work.
'33. The combination with the carrying-
slide, of a screw-feeding way, jaws which re-

ceiveserews therefrom,a washer-feeding way,

a plate having a socket to receive washers

therefrom and the driver, substantially as

shown, for the purpose specified.
In testimony whereof I affix my sighature
in presence of two witnesses.

HARVEY HUBDBELL.

Witnesses:
A. M. WOOSTER,
A. M. WITHERELL.
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