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To il whom it may concern:

Be it known that I, ARTHUR A. AMBLER, &
citizen of the United States, residing at Chi-
cago, county of Cook, and State of Illinois,

s have invented certain new and useful Im-
provements in a Machine for Coiling Angular

Springs, which are fully set forth in the fol-
lowing specification, reference being had to
the accompanying drawings, forming a part |
! which meshes with and drives the gear €' on

1o thereof.

This machine is designed for the purpose |
of manufacturing springs coiled from wire or |

1rod, not eircularly, but in such manner that
a plan of each coil is a regular polygon in-
15 stead of a eircle. The most useful form of
- such spring is square, and the machine illus-
trated is constructed for making such springs,

- but the modifications which would adapt it
for making triangular or other regular po-
20 lygonal springs will be cbvious. Sueh&,prmgs
cannot be formed by the ordinary process of
colling around a polygonal mandrel, as c¢ir-
cular springs are formed by colling around a

cylmdrmal mandrel, because the recoil of the

25 wire or rod between the angles as soon as the
strain of the coiling ceases would immedi-
~ately throw all the angles out of line and de-
feat the purpose of the angular form. The
characteristics of this invention, therefore,
- 30 are chiefly such as overcome this difficulty.
In the drawings, IFigure 1 is a vertical sec-
tion of my machine, axial with respect to the
mandrel and at right angles to the direction
of the incoming rod. Fig. 2 is a detail plan
35 showing the hammers or rods in their proper
relation to the mandrel and spring, the table
- and shield-cap being broken away to show
one side of the hammer-@pemtmfr cam below,
B ie, 3is a detail section at the line 3 3 on Fig.
40 2, ’Lhe clenching-dies and hammers and ﬂle
levers which opemte them being omitted.
Fig. 4 is a section at the line 4 4, slmwing a
plan of the train which gives the endwise
thrust to the mandrel. Ifig. 5is a detail ver-
45 tical section of a mandrel and wire coilled

thereon, the gripping-tongs being shown in

clevation. Fig. G is a perspective of a block
which may be employed to receive the first
stroke or pressure of the hammers on two

5o sides of the mandrel before the wire is fully

colled once around the latter.

1

|

| collar H1,

purpose.
gears D', D? and D3, the last gear of which,

1 -

A is the base, which is adapted to rest upon
the floor, portmns of the machine extending
below. |

- A’ A’ are standards extending up from the 5;
base and supporting at the upper end the
table B, which has bearings for the hammer-
operating links and levers and other parts, as
hereinafter deseribed. In one of the stand-

ards A’ is journaled the shaft ¢ of the gear C, Go

the vertical shaft ¢, which is journaled in a
lug AY, projecting from the standard A', and
also at ¢*® in the base A. This shaft extends

| below the base and obtains a further bearing 653

in the plate or gear-frame D, which has the
remainder of the bearings for the train which
operates the screw to give the endwise thrust
to the mandrel.

K is the mandrel-shaft, which extends ver- yo
lically at the center of the machine, being
journaled at the center of the base A and at
the center alsc of the table B, and having
feathered connection with the lar ge gear F
which meshes with &Ild is driven b} ) pmwu 75
C1, fast on the shaft ¢’ above the base A. The
hub of this oear-wheel E' is journaled in the
central boss A® of the base A and constitutes
a slide-bearing for the shaft K. It is stopped

by its shoulder E' upon the upper side of the 8o

central boss A° and by the collar EY, which
is made fast toits lower end, which proftrudes

| through the base A.

Atis a cylindrical hanger or sleeve whl(,h
has at the upper end the Aang ge A" by which 83
it is secured fast to the under side of the base
A. Theshaft Eobfains bearingon said sleeve
below said base A. This hanﬂer has at its
upper end the cavity ¢* to &eeommodate the
The plate or gear-frame D is se- ¢>
cured to the lower end of this hanger A* the
hanger having a suitable flange A* for that
On this frame D are mounted the

D3, is interiorly threaded at the center and g3
operaftes as a nut or screw-block to codperate
with the thrust-screw d?, which is screwed
through it and actnated endwise by the rota-
tion of the gear. This thrust-serew d? is jour-
naled in the frame I and aiso in the yoke D,
which is suspended from the frame below the
train of gears and made rigid with the frame

03



- by the suspending-bolt d*.
- the thrust-serew d® has a flange d¥, whose di-
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The upper end of

ameter is equaltothat of the sha,ft E, and luags

(3 @3, projecting at opposite points. from the
Aange, which take into grooves ' in opposite

°51des of the bore of the sleeves A*, so that as

the shaft is thrust upward it is ﬂ'uided by the

engagement of said lugs d* in said orooves.

Abovethe flang oe *the shaftd? enters asocket
ein the lower end of the shaft K, and a portion
which thus enters the shaflt has an annul&r
groove d*, into which segmental splines ¢’ ¢
are adapted to enter, the shaft ¥ being pro-

vided with slots at 0pp051te sides to receive
the splines,which areinserted after the thrust-
screw shaft d? has been inserted in the socket
of the shaft E. These splines enable the

serew-shaft ¢ to pull down the shaft K as
“well as to thrust it upward.

be secured in place by any convenient means,
though they are not liable to escape after the

p:zm,tb are entirely assembled, being retained |

bythesleeve A*. Abovethe bearin gprovided
at B’ in the table B for the shaft E said shatt

is reduced and squared at the portion E*, and

in the form illustrated is also slightly tapered
and receives the hollow mandrel x, which 1n

cross-section and axial section corresponds to

the form of the spring to be coiled, said spring
being square with a slight taper or gradual
reduction of the coil from the bottom toward
the top. 1t will be understood that as to the
form, both in axial and transverse section, the
mandrel and the reduced portion of the shaft
on whichitis mounted will be subject to modi-
fication, according to the form of the sprmﬂ*
to be produced

H H H H are hammers or dies mounted on
carriages H' H', &ec., which are carried upon
the upper ends of links H? and levers H? re-
spectively, which are fulcrumed 1n suitable
lugs B* B?, &ec., and B* B?, &c., respectively,
on the table I3, these lugs projecting from the
under surface of the table and the table be-
ing apertured to permit the links and levers
12 and P to protrude upward through the

table.

K is a cam rigid with the shaft L c:b]ld. hav-
ing as many faces as there are hammers or
dies and sides of the springs, which, 1n the
present drawings, are four. The fourlevers
H? H3, &e., extend down to the horizontal
plane of this cam, and at thelr lower ends
are provided with rolls {°, which bear against

the cam-surface and adapt the cam to actu-

ate the levers outward, according to the shape
of the cam.
the lugs 0 0 and the bosses b3 b7, respec-
tively, on the under side of the table B, and
by their reaction from compression tend to
hold the rolls 0° at the lower end of the levers
H? againstthe cams, and to cause them, there-

fore, to follow the contour of the cam as the
latter revolves.

motion, which will be presently further ex-
plained in detail. The carriages are posi-

“which is to be struck or pressed.
riages may, however, be made identical in
form and level, the hammers being adjusted

on them, as the case may require, according -
to the pltch of the spring.
posite hammers are made alike, but with the

The splines may

The springs B* B* seat between

The cam-faces are shaped
so as to give the carriages H’ a reciprocating

square opening, as described.

63,635

twely onided in this reciprocating motion be-
tween the paralleledges otf-the quadra,nt caps
L L LI, (the last of W]llCh differs from the
otherthreein a respect hereinafter explained,)
which are mounted upon the top of the table I.
The ends of the hammers H H I H may be

provided with a groove corresponding to the

form of the rod whmh is being coiled, orthey -

may be flat, as preferred. If they have
orooves, it is evident that the four sides of a

S

coil of the square spring in the processof for-

mation must not be all at the same level, but

‘must have the inclination and be respec-

tively set at the level of the side of the coil

The car-

oroove in such relation to the plane of the seat
iz , provided for the hammer on the carriage,

that by mounting the hammers in reverse
positions on the opposﬂ;e carriages, respec-
tively, the level of the grooves 18 made to dif-

fer, as required, by the pitch of the spring.
Ordinarily,hammers may be adjusted by thin
washers interposed between them and their

seats on the carriages, and, in fact, ordinary
flat-headed hammels requiring no ELd_] ustment

but only sufficient breadth to cover all ordi-

nary ranges of p1tch of the* spunn serve every

purpose.

The rod or wire to be coiled 1is gripped to
the mandrel in a manner which will now be
described. The end of the rod is given a

right-angle bend, which constitutes the first
anfrular bend of the spring and adapts the
md to be applied to one end of the mandrel.
The side of the mandrel against which the
offset end is lodged has a notch ', and the
mandrel'extends above the shaft E the full
extent of the depth of this notch. Grip-tongs
are made, as shown in Fig. 5, whose jaws M
M’ are adapted to grip between them the rod
thus coiled, the jaws coming to a feather-
edge at a plane which exposes the surface of
the rod, as seen at m in Fig. 5. "The jaws
are crossed and pivoted together by the pin-
tle M2, which projects at both sides, the dis-
tance between the projecting pmtle and the
rod which is grasped between the jaws being
equal to the thickness of the wall of the man-
drel, and the handles M® M® are bent up near
enough to the pintle so that the heel m?is
within the mandr el, being above the squared
end of the shatt G. Suitable means, such as
the link M4, being provided to secure the up-
per ends of the handles together, making the
jaws grip tightly the bent end of the 10(:1 the
tongs thus gripping the rod are inserted in
the square opening of the upper end of the
mandrel, the rod passing outside and the pin-
tle passing inside of the notched side of the
mandre], the jaws lodging in the notch G
and the handles e*ctendmw upwmd above the
The rod thus

Asillustrated, op-
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563,835

runs in against one face of the mandrel ad-
jacent to the notehed face, and in order to

~ hold it firmly, so that the rotation of the man-

~overhangs the rod as it runs into the man- ;

IO

I

drel will bend it around the next angle, a
cunide and check roller N is provided jour-

‘naled on a stem N', which is secured upon
This

the top of one of the quadrant caps /.
roller has a flange N* at its upper edge, which

drel, and it will be set sothat its groove and
flange together properly guide the rod to the
mandrel, the rod being supported on the un-

der side, if necessary, by an eccentric cam

Nfon a shaft n’, mounted in the lugs ' on
the under side of the top web of the quad-
rant { and adapted to be adjusted by a key
or handle at the end which protrudes through
the vertical wall or standard ' of said quad-
rant-cap. Therod being secured to the man-
drel, as described, and the machine put in
operation, the mandrel revolving continu-
ously folds the rod around it, and during
each quarter-turn the hammers are given one

reciprocation by the cam I, assisted by the
retracting-springs B®, the cam being soseton

its shaft with its faces so related to the taces

of the mandrel that the hammers are each
driven to the innermost Iimit of their stroke
at the instant that the faces of the mandrel
‘respectively are parallel with the heads of .
the hammers, or, in the structore shown, at
| cause the levers II°, whose upper ends carry

- right angles with the stroke of the hammers.

- The cam-faces are soshaped that immediately
| at their lower ends by the cams to produce

35
40

45

pressure of the hammers on the opposite sides, -
respectively, before the wire has folded about
said opposite sides, I prefer to interpose any | and it is more especially necessary that the
convenient filling-piece to take the place of

the wire on the two vacant sides and 1‘@@&11’6'

50

6o

- about all four sides of the mandrel.

after giving the full pressare to the rod at

said inner limit of the stroke of the hammers
- the latter are quickly withdrawn, so that the
- mandrel, revolving continuously, is not es--

pecially impeded by the presence of the ham-
mers, notwithstanding that the latter are all

at the same instant giving their utmost pres-

sure to the four sides of the coil on the man-
drel, and are theoretically, therefore, holding
the mandrel at absolute rest for that 1instant.
In order that the strokes or pressure of the

hammer on the two sides about which the wire
is folded at the commencement of the opera-

tion may be compensated by the strokes or

the strokes of the hammers on those sides.

- In Fig. 6 I have represented a corner-block

¥, which serves this purpose. The mode of
its use will be obvious from its form and the
representation of its use in Kig., 5. It 1s
merely placed upon the upper end of the man-

drel during the first rotation, and may be re-

moved after one complete coil has been wound
While

~ the mandrel is thus revolving, it is also being

thrust endwise by the thrust-screw ?, oper-

ated by the train above described, the train
being so constructed with respect to the ro-

. tary speed of the mandrel that the endwise
~thrust of the latter corresponds to the pitch

of the spring to be coiled, carrying up in cach
rotation the end of the rod, which is gripped
to the mandrel, and all coils already formed
the distance from center to center of succes-
sive colls.

When the spring to be coiled 1s tapering
and requires a tapering mandrel, as shown,
no other means for depressing the piteh of the
spring is necessary beside the means for de-

termining the endwise thrust of the mandrel.

This thrust may be varied by substituting
ocars of different sizes for the gear D', the
intermediate gear D* having its bearings suilt-
ably adjusted in the slot d?, provided for that

purpose in the frame D, according to a method
familiar in change-speed gear-trains.
relative position vertically of the four ham-
mers will be adjusted according to the pitch

The

determined by the change-gear train. No
particular means of adjustment is shown and
any suitable means may be employed, the

t mere blocking up of the hammers different

distances on the carriages being an obvious
and usually satisfactory one. As the taper-
ing mandrel advances upwardly, the limit of

the upward stroke of the hammers must be
varied accordingly, and for this purpose the
cam has vertical taper corresponding to that
1 of the mandrel, but in the reverse direction—

that is, narrowing downward-—whereas the
mandrel narrows upward, as is necessary be-

the hammers inward, are actuated outward

the inward movement of the hammers.

The shape of the cam-faces may in general
be such as to produce a simple reciprocating
motion of the hammers—that is to say, there
must be an eccentric portion to force the lower
endsoftheleversoutwardasthe camrevolves,
and another eccentric portion to permit the
levers to return inward as the rotation con-
tinues, such portions alternating throughout
the entire circuit of the cam. In detail, how-
ever, it is desirable that the outward move-
ment, which gives the inward working move-
ment fo the hammers, shall, at least at the
inward limit of the hammer’s stroke, be suffi-
ciently gradual to be as powertul as possible,

portion which corresponds to and permits the
retreating movement of the hammers shall be
as abrupt as possible, so that the hammers
may withdraw from the mandrel as promptly
as possible when the work of their stroke 1s
done. A further feature in this cam i8 that
intermediate of the ftwo eccentric portions,
one of which gives the inward thrust and the

other of which permits the refreating move-

ment of the hammers, I have located a non-
eccentric portion—that is, a portion which
does not give or permit any movement to the
hammers while said portion is passing the end
of the lever. The purpose of this construc-
tion is that whereas, at the completion of the

t hammer’s working strolke, the incoming rod
is continuous with the last-laid side of the
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' last coil of the spring, and that thereafter | obtained, as the means for determining the

- immediately, as the mandrel’s rotation con- |
tinues, a new bend has to'be made in the wire
'zfm"ound the angle of the mandrel.
- verest strain 1n “stch bending 1s experienced .
- just after the bending: commences and dur- |
- ing the next sixty degrees of rotation of the
- mandrel, the point at which the wire 1s held -
against the guide-pulley
. Sto the adyv
. 'whieh thecoil is bemﬂ macdle that thestrain be- |
~comes easier as the mandrel revolvesthrough :
- theremaining thirty degrees, which will brm o
~ the next corner of the: mandrel to therod. In |
order to equalize the work of the machine
~ throughout the entire action, therefore, I give -
- the cam the concentric portwn k*, occupying :
- fromthirty to forty-five degrees,which will be
1n contact with the levers II’3 whlle the man-
drel is making the part of its rotation, which |
“involves the severest work, as above stated,
candafterthatseverest workis passed thecams
beginto do theirwork of moving the hammers |
- Each face of the cam, the1 efore, has
three portions; &', eccentric in a du"ectlon to -
force the lower ends of the levers II° outward;
~ k? concentric and adapted to do nowork uptzm: -
- the levers, and a portion £?, abruptly eceen-
Ctriein a direction to permit the lower ends of
the levers to return mwmd 111 obedlem,e to; |
Nf@itheaprn oz BY, | |
- If the spring to be coﬂed were. to be W 1‘511—5

~ out taper longitudinally and would require a |
in eombmatlon with an anﬂ‘ulm mandrel and

o)

.20

SH

mmward.

aneing cornerof the 111&11(11*@1 around

~straight mandrel instead of the tapering man-

35
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50
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drel Shown it would not in all cases be safe
to rely upon the endwise thrust of the man-
drel to determine the piteh, because atter
several coils were wound the grip of the coils
upon the straight mandrel might not be suffi-
cient to produce the initial flexure of the rod
at the point where it runs from the guide-
roll. I prefer, therefore, to provide means
for determining the pitch independent of and
supplemental to the thrust of the mandrel.
IFor this purpose the bracket or arm N', in
which the flanged roller N* is journaled, 1s
secured to the top web of the quadrant-table
[ by a screw 7°, which is inserted through the
bracket-arm and screwed into the table, and
another screw n°, inserted through the tail of
the arm, impinges against the top of the table
and is adapted to be protruded more or less
through the said arm. It will be understood
that the corner n* of the bracket, or any suit-
able point beyond the serew n* toward the
roller N=, bearing upon the top of the table,

the adjustment of the two screws n* and n°

will control the angle at which the wheel N~

stands and the lead of the rod or wire as 1t

enters the rod or mandrel, and thereby will
control the pitch of the spiral which 1s wound
by the rotation of the mandrel.
limit myself to this particular mode of adjust-
ing the pitch or tilt of the roller, and many
other simple modes will be suggested to any

mechanic, but 1 claim the ::'LdJﬂSt&blhtY of
the I)ltOll of the roller, by ”W]JELtGVGl means |

that the thrustof the r
- The se-

being: so related to:

| 'durinﬂ the folding:

I do not.

pitch of the spring.

Ii will be 111:1{:161&1;0061; L
mandrel should be made:
to correspond with : the adjustment of the
roller—that is, to produce the same piteh.
I have used the word ‘“hammer” in the
foregoing deseription to identify the plunﬂ ers.
or pressure-dies which operate upon the wire
or rod to force it against the mandrel; butit
I will be observed that the action is 110t neces-

o

sarily a blow, as distinguished from a pres- =

‘sure, and the word f‘*?hamme;r ”in the forego-
1ing description and in my claims I donot.de-
sign to have understood in any sénse so hm- -
ited as not to inelude parts whichoperate by - -
‘pressure, as distinguished from a blow, since, -
in faet, the formel is the mode of action 01: |
the S‘ud devices, herem ealled ¢f hammus

T elaim—

8o

1. Ina ma,chme fOl coﬂmﬂ’ : 1:10'1_11::11 sp1 ll’lES o

in combination withan mlﬂlﬂﬂl‘ mandfel and
‘means for rotating the m.:«;m_{:hel to fold the
wire or rod about: theangles thereoif succes-
sively; a hammer and mechanism for driving
it against the wire: or rod ‘between: the con-
r Q_Secutwe angles of the mandrel and for with- .
drawing the]mmmer_fmm.the wire; sald mech-
anism :beinﬁ* timed to cause the hammer to
“actupon and withdraw from the wire between; .

9o

95

the times of folding the latter about said con- s

2. Ina‘bmmhme for coiling angular springs,
means for rotating it to 0011 the wire or rod
thereabout, two or more hammers adapted to
be driven against the wire or rod on the man-
drel, mechanism for driving them being so
timed to act against adjacent sides simulta-
neously substantially as set forth.

In a machine for coiling angular springs,
in combm&twn with the ang ular mandrel and
means for holding the wire or rod to be coiled
thereto, means for rotating the mandrel to
fold the wire or rod about its angles succes-
sively; a hammer adapted to be driven
against the rod or wire on the mandrel, and

-mechamsm for so driving it timed with re-

spect to the rotary .motlon of the mandrel to
bring the hammer home on the wire or rod at
the instant when the mandrel-face is parallel
with the hammer head substantially as set
forth. '

4. In a machine for coiling angularsprings,
in combination with an angular mandrel and
means for holding the wire or rod to be coiled
thereto, and means for rotating the mandrel to
fold the wire or rod about its angles succes-
sively, and means for advancing the mandrel
longitudinally simultaneously with such ro-

tation; a hammer and mechanism adapted to

drive it against the wire or rod on the man-
drel, timed with respect to the rotary motion
of thelatter tobri ng the hammer-head against
the wire between the times of folding smd COM -
secutive angles: substantially as setforth.

5. In a machine for coiling angular springs,.

| secutive angles _aml to remain so withdrawn
; substantially asset forth.
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in combination with the angular mandrel and
means for holding the wire or rod thereto,

means for rotating the mandre! to fold the

wire or rod abent its angles successively; a
plurality of hammers &nd mechanism fordriv-
ing them toward the mandrel from different

dn'ectmns one of said hammers being located |
and adapted to act against the wire Dbetween

the last angle folded and the incoming wire,
and the l‘ema,in-ing hammers being Tocated

and adapted to act on the wire between the.

folded angles; whereby each angle is set by
one hammer before the next angle is folded,

and subsequently further set by sucecessive |

blows of the other hammers: Subﬁfdﬂti&lly as
sel forth. |

6. In amachine for coiling angular springs,
in combination with a mandrel fmd means for
rotating it to coil the wire thereabout, ham-
mers adapted to be advanced toward the sev-
eral faces of the mandrel, the mechanism for

so advancing it being ﬁ:med so that oppo-

site hammem make &mu]&meov&ly strokes,
whereby the mandrel is relieved from side-
ward pressure on account of the pressure of
the hammers: substantially as set forth.

7. In amwachine for coiling angular springs,
in combination with the m&ndrel means for
gripping the wire thereto, and means for ro-

tating the mandrel to coil the wire thereabout,

and hammers adapted tobe advanced from op-
posite directions toward the mandrel, means
for so advancing them timed to make the ac-
tion of opposite hammers on the wire simul-
taneons: substantially as set forth.

8. In a machine for coiling spirals, & man-
drel and means for holding the wire or rod to
becoiled thereto, means for rotating the man-
drel, in cmnbl.natmn with mechambm for giv-
ing the mandrel positive longitudinal thrust
simultaneously with its rotation, mechanism
for varying said rotary and endwise move-

ments of the mandrel with respect to each

other at will, to determine the pitch of the
spiral: substantmlly as set Torth.

J. In a machine forecoiling angular springs,
in combination with an anﬂ'ul&r mandrel,
means for rotating it and means for thrustmﬂ
it endwise, said means for producing said
two movements of the mandrel being vari-
able with respect to each other at will; means
for gripping the rod to be ceoiled to the man-
drel, a hammer adapted to be advanced
against the rod on the several faces of the
mandrel, to fix the angles of the coils: sub-
stantially as and for the purpose set forth.

10. In a machine for coiling springs, a ver-
tical mandrel and means for holduw the wire
or rod to be coiled thereto, and means for ro-
tating the mandrel, 1n combination with a
fixed ouide for the wire or rod to be coiled,
and meehfhmsm for giving the mandrel posi-

five endwise thrust during its rotation: sub-

stantially as set forth.

il. In a maechine for coiling Sprm%j aver-
tical mandrel and means fox 1‘013&’5111”' it, and
means for holding the wire or rod to be coﬂed

&t

thereto; whereby its rotation effects the coil-

ing, and an adjustably - fixed guide for the
rod to be coiled, whereby its lead onto the
mandrel is determmed substantially as and
for the purpose set forth.

12, Inamachineforcoiling angular springs,

in combination with the mandre] the shaft
by which it is carried and rc::tta’ced hammers
‘suitably supported and guided to 11ave move-

70

75

ment toward and from the mandrel, a cam-

~wheel rotated by the mandrel -shaft having
cam-sections corresponding in number to the

mandrel-faces and hammers, the levers ful-
crumed on the frame connected to the ham-
mers respectively and exposed to the action

-of the cam-wheel, said cam-wheel being con-

structed and adapted in its several pcu'ts to
advance the hammers toward the mandrel
simultaneously: substantially as set forth.

- 13. Inamachineforcoilingangularsprings,
in combination with a tapered mandrel, means
for rotating it and means for thrustmﬂ 15
1011@1t11d1n&11xr hammers adapted to be ad-—
van eed toward it to settheangles of the spring
coiled thereon, the cam Whl(}h actunates said
hammers carried by the mandrel-shaft in its
longitudinal movement and tapered corre-
spondingly to the mandrel: substantially as
set forth.

14. In a machine for cmhnw springs, the
mandrel having the notech G and a recess in
its upper end, in combination with the tongs
having their jaws adapted to lodge in the
notch and pmtmde therefrom latelallj and
grip the wire lying on the outer surface of the
mandrel, the pintle of the tongs projecting
at both sides and adapted to engage behind
the mandrel-wall, whereby said wall is em-

| braced betsween the pintle on the inner side

thereot and the rod or wire of the spring on
the outer side; the handles of said tongs ex-
tending upward from the pintle within the

horizontal compass of the mandrel: substan-

tially as set forth.
15. In a machine for colling SDI‘HI”‘S the

base A and the sleeve-hanger A* 110*16'[ there-
with and extending dawnwmﬂl}f'therefl‘{)m,
and the gear-frame D secured to the lower
end of the hanger, the vertical shaft E jour-
naled at the center of the base, the gear E’

feathered on said shaft and journaled in the

base, the shaft ¢’ journaled in the base and
in the gear-frame D, a pinion on said shaft
which drives the gear E', and a gear on the
same shatt which drives the train on the gear-
frame D, said frain terminating in the gear
D?; the screw-shaft d? serewed through the
hub of said gear and having swivel connec-
tion with the shaft K, whereby a rotary move-

mentand an emhmse thrusting mm"ement are

communicated to said shaft B : snbstantla,llj,
as set forth.

16. In combinafion substantially as set
forth, the base A, the g gear E' above the base
lmvmﬂ* its hub Journ&led 1 satd base and the
collar B! secured to the hub below the base,

the sleeve-hanger A* flanged at the upperend

80

Qo

10D

105

LI1IO

115

I20

125

130



G I | - B63,835

SRR --ffand pmmded with a cavity to accommodate

“collar;

~ - the collar, and bolted to the base beyoﬂd the

SRR the shaft E, feathered to the gear E' |-

S and jour naledin the sleeve-hanger; tLe gear- | f
| ;_._'ﬁbmcket D secured 1o the. 10we1 end of the |
hanger and the train thereon: adm}ted to give
‘the fshftft ‘m endw1se thfust substfmtmlly &s_
..‘SGL forth. SR |
7. In c:ombmatmn substantmlly as: Set:*
_ffor‘th the shaft E and the sleeve-hanger A4
in which the shaft is: Jomnaled the. suew—?
shaft ® and the gear screwed onto it and;_{;
‘adapted by romtmn‘ to drive it endwise, the, .
upper end of said screw-shaft being swiveled |
to the end of the shaft &, and pr O”E?”lded with-|
Sk -?the Tugs d?., the. SleeVe“hﬂﬂﬂ‘GI having grooves |
o ab adapted to receive s said 111 os to prevent the i

| serew-shaft from rotating. while it .18 thmst-.;-,_-_.;____; e
;-emhwse ‘substantially as set forth. T
18 In combm&twn subst&ntml]y Etb betg 200

_;-beamzws the 301 ew—&haft bemﬂ 111361*{;6{1 in a,g_ RN
socket at the lower end of the shaft Eand
provided with an anmﬂ&r oroove within said
| socket, and splines e 1118@1136(1 mtemllv n the : 3
;S]mft E and entemnﬂ‘ smd groove. :
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