4 Sheens-—Sheet 1'_

C H MORGAN & F. H DANIELS
Gulde for ere Rod Rolllng Mills.

No. 224 839 - ' Patented Feb 24 1880

Trg.l

I
--_-—lu —
¢
i
|
)
|
= e
|
g -
(T
gl o
l
I
:
; !
f I
Pl 2
_*..

| / - RS -
el x . x [
‘{ ;f /1" N .l I! :'Hmﬁi .
—— Y - . ' - \ e — -
- ! :_; 1 b | ﬂ_l_11 | i |E lﬂu‘/ C@ - 1 — 7
- “[__..._i. - - A~ : : _ L4 ji_,:__ - ~ -t A/
A = T7 Al =
. z__ﬁ_ _ — T = ; ﬁ;t Z,i__ .""--:'--._ , . ‘fd/ . .
.E_____ T — 1 % ,| ..-'I—;I-_____ e | s [‘r bt l: : 1 o B
| :l , / : I l""_"'"" I -a ————
iﬂ » - ! - : r f%— l : . I I
_- _P/; LN | § '
e == - * " l B =A==
."ZI-" . _ .l 1 f-. & ~~1
. ) i il

p T L e lerun e p—— T T S b el
T el B i —— — byl -.u--_.__.—- i bl E——
- -
_

e Z/E.?'Z?Z" =

N. PETENS, PHOTO-LITHOGRAPHER, WASHINGTON, D, C.




4 Sheets—Sheet 2.

C. H. MORGAN & F. H. DANIELS.
Guide for Wire-Rod Rolling-Mills

JN. By A )
PR 7))\

— .% > ..I.L.;ﬂ

== »
; by = . | N : ’ .Iﬂ. i
..a...-. F g : :

o i
i)
A
_z.//u. ..
.lr .

Patented Feb. 24, 1880.

A
.. F
; it p n//
LN

SO

.-.I..III.I...'.I..I.I..II' — — by . - ft - + '. .
ety |l W 2%\ 777 M e
I

"

Y Y W
5
o,
4

Pty by 1\&‘“-
..__uu..._. 7 AN
1..-‘._-..
b/
/

! .\ g2 ; . .\‘.,_..1
% 23 5
- - .‘.

~ N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON. 0. G. -

N7 A ()

A g TP -

s /
LA

\“
'

o
o
&+

- N

B der




o . 4Sheets—Sheet 3. -
C. H. MORGAN & F. H. DANIELS.
Guide for Wire-Rod Rolling-Mills,

No.224,839. ©  Ppatented Feb. 24, 1880,

o 3 W2 . /
W A8
A

thdililiZadsTniaic e e @

o Nt

S I

\ Q0
a' (3‘-' :
hY .
}91] e T
L
l
I
~

ey
AT

Y
S _L
e

R
) 1 ‘I
?

!*

—_——
Sy

a ...
A
*---.[..___ o
-]
A
R
. L RN
A II
B
b
Yy
| ¢/
o el
!.,.LJ.,.

. \,-{_

l\\b Ilr\m\ '

N NI
‘x‘.\{t:.,

| Nll" &Lw -
P\ NN
. e \\\\Tnu:?g}\\\\\\\gg _

N\

B NN

i
G

r"‘
N\
i
.

R
P

.{_

et S Devaei'vts,

N.PETERS; PHOTN-LITHOGRAPHER, WASHINGTON, D.C.




-4 Sheets-—-Sheet 4.

C H.- MORGAN & F. H DANIELS
Gulde for Wire- Rod Rolllng Mills.

Patented Feb. 24 1880

Tren.

L %in ¢ ¥

g .
il | e
AR T
T
—7+Hh —-—_—'—L'

| -
l s —3
| w , - ' e |
_ : “ IR ) .2, _ : b.Q
| ' N L l\?i |
; ' ]
— e ' o . |
. HikiE E : e — & % X% _
Xl tr" : Zzg 7 | I':_'?’ ¥ o r- l]l)r-"rl'i‘u{\:_
““53.*-1“\;*' 2 i | 3 - poae (1T B S A
STIER ] BTN VSR M
N S XA -~ : i - - BN T d -
S v X ' e
A = S ' Y&l _{.

G.14
|

I

6

/6

?ﬁfzfnessss :

- : | . o | . . T’?Z/E‘?’ZZ‘E’Z’E= : -
T - .

Frsct A Diveerelys

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




: I_“E‘LHHT TES P ATENTFFECEo S .'

CHARLDS H MORGAN AND FRED E[ DANIDLS OF WORCESTER MASS SAID
DANIDLS ASSIGNOR TO WASHBURN & MOEN MANUFA(;TURING OOM

PANY OF SAMD PLAOE

GUIDE FOR WIRE ROD ROLLING MILLS

SPEGIFICATION formmg' pert ef Letters Patent NO 224 839 de,ted Februery 24 1880
ER. | A Appheetlen ﬁle{l Oeteber 31 1879 ) L

TO eZZ whom et man J cmcem ' ) S
Be it known that we; (JHARLES I—I MORGA'N
::md TFrEeED H. DANIELS both of the city and-

ous or other Wire-Rod- Rellmﬂ* MlIIS

lustrate our aforesaid invention. . Fis g.2repre-

1 5 ‘sents a side view of the parts shown in Fig.1
. " looking in the dlreetlou indicated by arrow 1?-__
-Fig. 3 represents, upon |
‘an enlarged: seele a central vertical longitudi--

ot the same - ﬁﬂ'ure

2, taken on line A B, Fig. 1, looking in tlle di-

reetlon indicated by errow 1 of said figure. "All-
-~ the eueeeedmg figures. are also represented
I‘1g 4 represents a-
herlzontﬁl section taken-on line C D, Fig: 2,
2 5 ‘looking in the direction indicated by’ qrrew z:-:

‘upon an enlarged secale.

“of said figure, showing a. plen view of our im-

proved emde for eanduetmﬂ the wire rod di-
reeﬂ} te the finishing-rolls, as will ‘be herein-
S ;-5_:;..:;-52155; Flg 5 represent’sj
30 a houzentel section taken on line' B F, Kig. 4,
w7 looking in the direction indicated bsr "LI‘lOW 5?-

- after-more fully. described.

of the same figure. "Fig. 6 represents a side

- view of our nnproved ﬂ'ulde case or holderand
R i 1mpwved ouide empleyed 1n cembmatlou with |
3 5 all the series of rolls preeedmg the finishing-

S I‘lg 7 represents an end view of thef-

10113
case'or holder and guide shown in Fig. 6, look-
- 1ng.
~said figure.

40 cal’ longltudmel section of the same case or

“holder and: guide shown by Tig. 6, taken on

“line G H, TFig. I,leokmg in the dlreetum of ar--
Figs. 9,10, 11,12, and 13
T | represent different views of- the seme eaee or
L 45 holder and guide shown by Figs. 6, 7, and 8,
o+ whieh will be hereinafter more fully described ;-
~and Tigs. 14, 15,16, and 17 represent (llfl’:erent:]
PR VIeWS s of our 1mprm ed guiding device for di-
rectlnfr the ﬁmshed wne md from the leet set

‘row b of eeld figure.

in the dllectlon indicated by EI.II‘OW 4 of |
“Tig. 8 represents a- central verti--

;

j_'guldes and the cases or holders which- retain =
55 . -
ng mllle, both for guiding the wire rod from:
one set of reducing-rolls to another, and also -
for automatically directing the finished rod al:

‘ternately to the right or left hand reel, where- o
_1nn is greatly facilitated and cheapened.

our invention belongs to make and use the
y _'_same, We wﬂl preeeed te descmbe 113 more in.
“etaill. - |

.tum in the upper ends of housings K K/.-

jecrlptlon in referenee to the seme is here neees |

“of housings KE*‘

| or ﬁmshmﬂ* mlls of a 101]111@ mlll to the reele 50 o
‘upon Whlbh said wire rod is coiled, as WIII be-. ST
s e ?herema,f'tex more fully described. SUEEEEEPIE TR
B S -j county of Worcester, fmd Commonwealth of |
- 5 Massachusetts, haveinv ented certain new and
useful Implovemen’cs in Guides for Continu-
~and we
SR do herebv declare that the followmﬂ 15 a full,
SER ?f;ﬁ “clear, and exact description of the same, refer
3f;-{*m ence. bemg had totheacecompanying drewmgs,{
e formmg a partof this specification, in which—:
I‘lgule 1 represents so much. of a- continu-
‘ous wire-rod-rolling mill as is neeessery to 1l--

‘Our invention: relates to nnprovemente in

them in position in continuous wire-rod:roll-

by the operation of wire-rod rolling end (3011 :_60 o

To enable those ekllled in the art to. whleh o

In the drewmgs, K K. K’ K’ represent hons f.' '

| ings, which are armnged and secured -upon: : -
nal seetmn of the parts shown in. I‘1gs 1 and §su1teble bed-plates L L. Seld housings KK/
|- may be adjusted letera,lly upon bed plates L |
by turning nuts a. - . | o
“The reducing-rolls M Wf[’ a,nd N ’\T*r 'whleh--z-_ o
‘are provided with grooves b, are- arranged to
tarn in suitable bearings O 0’ which are fit-
ted loesely, 50 as to slide up and down a shert.
‘distance in housings K K/, thereby allowing o
‘the upperreducing- rolls, M. N torest upon the - -
‘surface of the lower ones, M" N/, T
ure of the upper reducmg rolls upon theun-

finished wire rod passing between said 1011e-1-'"':f

and the lower ones may be reg ulated by means 80
of adJuetm g-SCrews ¢, whleh are arranged t_“.. R

- As the rolls, their be&unge and heusmﬂ'sf
maw be of ordinary construction, no further de

1‘:&1"3 S B
The o mdes P Q, R end S are supported a,ndv.._f'--

.held in thelr preper reletwe positions so asto -
| properly guide the wire rod forward in its dif-

erent stages of completion upon angular sup- -
porting-pieces T, which are secured to thesides -
Said guides may beadjusted - -
Jaterally, so as to bring them in line with any
“of the sets of grooves b, by turning their hold-
'mg nuts d- upon - sclewe e, the supporting:-

pieces T belng prowded mth elots j to allow,-_ :
of such adjustment. S
To plevent the gmdes from tmnmg when:.._ i

Cwo
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only one holding-screw, ¢, and nut d-are used,
as in the. present lmtance their under suies
are provided with flanges g, which fit in cor-
responding grooves h, formed in the upper
sides of supporting-pieces T.

Guide P is of ordinary construction, LOHSIbt
ing simply of two guide- -parts, ¢ k, properlv
formed inside for conduutmg the billet or un-
finished rod to the reducing-rolls, and which

arelooselyfittedin their holdin g case or holder

U, being held from moving forward by shoul-
derb [ coming
holder U, which i Is secured to its angular sup-
part T, as before stated.

G—ulde R, in itself considered, is constructed
the same as guide P; but it is oombmed with
devices of novel OOIIbtl‘llbtl()ll tor giving to the
forward end of the guide-plate k ; where the
opening between the same and plate 4/ is the

smallest, a slight springing or expanding mo-

tton, so that wheu a bunch or other. defect in

the uuﬁmshed rod comes in contact with it
1t will allow it to pass through, thus obviating
the liabilities heretofore GXIbtlllﬂ‘ i this Gl&bb_

of machines of the end of the rod buckling up

and breaking out, while at the sametime the
passing rod will alwayb be held and properly

direeted in the desired position to the grooves

1n the last set or finishing-rolls. o _
In order to allow of such audjustmeut as
aforebcud the guides ¢ and %/ are fitted qulte

loosely 111 theu"' case or holder U’.

The forward end of the gunide ¢/ is held m.

its. proper relative position by means of an

angularly-arranged adjusting-screw, m, which
tarns 1n a boss, %, formed upon case or holder.

U’. . The forward end of adjusting-screw M,y AS

will be seen by referring to TFig. 4, is made

conical shape to fit the sule of mude .
- The pressure upon g

a spindle, o, which is pressed  agai ust sald
guide by a spiral spring, p, (see Fig. 5 5,) ar-
ranged in the hollow.

Spindle o receives. its. power from spring p

| by the latter bearing against a collar, 7, Se-

5O

 a threaded sleeve, V7, in or out of hollow pa,rt

55

6o

~1shed rod from its Ieduemg-rolls to the next |

cuared to said Spmdle by means of a set- sc,rew
s, which screw works and is. held in a slot, t
formed in the shell of hollow part ¢ of part V

Spiral spring p may be contracted or ex-
pauded 80 as to produce a greater or less
pressure upon the side of guide %/, by turning

¢ by means of a turning-handle, u, secured
upon: its outer end. After h'wmg been . so
turned. in or out it may then be locked in that
position by turning check-nut » by handle v,
or othermse, up against the end of hollow
part.g, as represented in the dmwmgs. |

Guide Q, with its receiving and twisting

guldes, being an improvement on a guide f01
which - Letters Patent No. 220, 033 . of the

United States were granted to (/hcu'les H.

Morgan, September 30 A. D. 1879 serves two
purposes—-—thab of nuldmo the partmlly fin-

against the sidle of case or

cuide %/ is produced by

. part q of a holding-piece,
V, secured to the side of housing K, as is rep- |
resented by I‘lgs 1, 2, and 4 of the dI‘&WIIlﬂb.;,

1 gulde. R, or corresponding rolls and guides,

an(l of tm ning or twisting said rod one-fourth
of a 1"6‘-’01[1131011 before entermg the next set
of rolls, as represented in Ifig. 7
Ings. .
The arrdngernu}t construction, and opera-

.'tlou of guide Q, with its receiving and twist-

guldes, are as follows:
Two receiving and twisting guides, 2 w0’ .«;md
x X', are loosely arratiged in case or holder W.
Both sets of guides are grooved out upon their
inner faces, as 1"epre~aentul at w® 23, Fig. 12, so

1 Il

that when placed together, as 1epresentcd in

section, Kigs. 3-and 8, a straight horizontal
oval- blmped hole or pa;bmne, w*, 18 formed be-
tween the receiving-guides w w and a spiral

of.the dra;w-

70

75

80

oval-shaped passage, af:" between the twisting-

guides ¢ »'. The receiving
guules are held in place by means of a. top

‘holding-plate, X, the forward end of which

rests npon, thc recewmg- ouide w’, thereby

holding the same in position, while bﬂ-t or ad-
JllStlIlg screws W3 W3 pass, down through its
rear portion and bear upon the twisting- -guide

The top plate, X, is, in turn, held. in po-

51t10u by means of a cast-metal S"Lfbt_} -bar, X/,

the ends of which are arranged under prnJect
ing flanges X2 X2, and is held in such position
bv a Wulﬂ , X3, dlweu in between the same

and.the tOp of top plate, X. |
By the above-described drmnﬂemeut it mll_
| be seen_that all the movable parts are per-
fectly and. securely held in position by means
‘of bar X’ against any ordinary pressure which
‘may be produced upon the guides in rolling
-wire rods under ordinary circumstances; but
‘when the rod is interrupted by means of a flaw
‘and buckles up, the enlargement occabloued
‘thereby causes the upper guuie, ', and pos-
sibly guide 2/, to rise, carrying up the plate X
~and br akmg the inexpensive
:conbequeutlv causing no damage whatever to
the more expensive 1)21,1*t=~. of the mlll

In order that the upper guide, ', or both

w and 1/, may yield to the aforesmd pressure
and fly. out their rear ends are inclined up-
ward at 1, .:Lb represeuted in I'igs. 3 and 8, and

each ﬂuldb w w' is-provided at “each side Wlt]_l

flanges or.projections 2 2, which also incline

upward as represented bv dotted lines in. Figs.

6 and 8, and the parts 3 of the case- holduz'W
upon Whlch they rest, are also inclined upward

in the same manner ‘(see Figs. 10 and 13,) and
this arrangement is for the purpose of insur-
ing greater certainty of the elevation of the
upper guides and the breaking of the safuty
bar X’.in. case of accident or 1111:61"1*upt10n of
the wire rod, as hereinbefore explained.

To further facilitate the aforesaid opemtlou |

the corners 4 and 5 of the upper gulde, x', are

- also .curved or rounded.
The guides z &’ may be turued SO as to gwe-

a greater or less angle to.the. opening 22 be-

and twisting.

ﬂlJ.ldL bar X,

9°

935
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tween said guides (see Fig. 7) by 100r;eu111g ,

locking - nuts W+ W+t and turning adjusting-
screws W2, the under side of the low er guide,

2, being curved and arranged to turn upon




Bt -'f",.f-.--.-;-curved surfaees J fy, formed on case 01*' holder ]
S W thereby allowing such mdjustment B
z is an opening or hole in plate X, through_;
-_'WhlGh water may be introduced tor keepmn_
e r:,jthe parts from becoming unduh‘r heated. -

.+ The forward ends of the openings to: all the}
S '.:-%-;._'-;‘f;fgmdes, as will be- observed by referring to the
~wo o drawings, are made flarin gor trumpet-shaped,
j"”g:f;:T;_z;;,;l:{j;;_?'ﬁ-;for the purpose of insuring the catching and |
| proper pdbbaﬂ‘e of the uuhmbhed rod mto t]n(,_*

10
TR f.fa‘lme. S |
© . o As the. 1)artmlly ﬁmshed 10d [)rlePS f(;rward.'
e :;irom between"the reducing-rolls N N/, which
S i this umtauce we. will. &uppose to: hwe been
1z rolled -into ‘an oval form in cross-section, it

;:-tg.ﬁrqt enters.and passes flatwise through the

“oe.oo opening a0’ betwee ngnides w W', whl(,,h are also
o ovals hlmped as befure stated; thence on, also

~o o datwise, into the .opening a7 betwcen guides
x x, ::md as. it passes. through 18- twmted or-
turned by the spiral form of the opening, as be-
fore described; and comes out at the opposite
end of the opening #* at an angle, as repre- |
-sented by Tig. 7 of the drawings; and inits pas-
sage on it continues to turn, 50 that when it en--
- oo ters'the truwmpet- sh.;l,ped mouth of the guides ' |
~ . and ¥ ithas been turned nearly one-fourth of a
" - revolution, and, striking the sides forming said -
m bt]“ far ther turned 111130 a per pen" :

20

- form,

S 45

50

{_ ;;-:opemn

 next set of 1*educmﬂ rolls, Whmh i thls Ln-_f
. stance, are. 1epresented as reducing 1t to thef ,
-?-ﬁ;;;:form ot-a finishedsrod. | R

Althouuh but two setb of ieducmn-mlls are

'é'z;Ieplebented in the. dmwmgs, those bemn the'; .
s last two sets, it will be understood thatin prac-
.. tice from fourteen to sixteen sets of rolls are
.:ff_ubuallv cmplo;ed for. reducing billet to the.
Loohie oosize of a finished wire rod. _
SN 18 a,bout one. inech- square, is. first 111t1'0duwd
- 3';'-;}r-;f;;;';_fi,;_g.':@;i__;;jwhﬂe in a red-hot state, between the first set:_'
ot of I*eduunn‘ rolls, which roll it into an oval
: ~and by the operation also reducing its.
It then passes forward to the next re-
L .ducmﬂ rolls, being gmded and twisted, as be--
. fore expl.:m}ed when it is then rolled iuto a
oo square form ‘again’ and pmpmtwnatelw Te-
coen o rduced, and so on from each succeeding set of
o0 iredueing g -rolls to the. next until it is reduced
%o to the size of a finished wire rod, as above
j-;:;--_.:j--g;;j;:;smted, after which it is .;mtomatlcally

 deseribed.

.. they may be. opemted alter nately, as occasion

-+ .r . 1ay require, whereby no time is lost, as the
- operations of coiling the ﬁnlbhed wire rod upon |
.. oneof the reels. and removing the one previ- |
o+ 6o ously. coiled - may be: performed at one and the
S . same time, or both operatmnb be cm'rled 011'

' :;i-;81mu1taneously

. cap-piece, b, ears or projections 6 6, breaking-

for Operatlon subqtantully in the same man-

| the end of the next rod, 21, o
lines,)is run through, it passes upon the oppo-
site side, and is ﬂ*mde{l into and through pipe

14, its last end reversmg the switch bv its ac-
_th[l on the rounded corner 18 on. that side, as
before St’tt(ﬂ, and so on, each succeedmg rod

{ whieh 18 fed forward and through reverbmg:; S
_and setting the switch for the Ilext rod.

“The billet, which |

spring

g onided
S to the 1*eels by r:; ouldmg devlce neremafter

In practme we pwpose to employ two reelb,?
rmud S0 arrange and construect said. reels that

--to be reversed by hand when deswed

‘Guide S is prowded with a cover or sa,fetyf-' .

[n the bpace or chambér 9 formed between

, the lower part, 10, and cover or cap-piece 5 of’
;gmde S, Is: armnged to turn upon & pin, 11,
secured in said lower part, 10,a switch or gmd .

. {Ing-piece, 12, the function of Whmh istochange -
the course. of the wire rod fromn one side to =
the other, $o that it will pass dltenntely;. ' |
31:1111{;110]1 mndmtmg pipes. 13 and 14.

75

| Suppo&mg the switch or guiding- ])16(..(_, 19 to._, 5 |

§be in the position represented Ly fall lines,:

1 Fig. 15, the wire rod 15/, (shown by full lines,)- |

as 1t passes in at the mouth 16’ of the guide,.
stiikes the side 177 of switeh 12, and, glancing
from its surface, is Gmded thereby betweeu the -
rounded corner 18 0{ the switch and: the side
;jI‘) of the guide box or case,. and conseq uently.
s gulded or directed into and thmugh pipe
13. As the last end of the finished wire rod
18 dlfm n through it strikes upon. and draws,
‘the rounded corner 18 of the switeh 12 for- -

8

ward, so that the switch is. swung or switched:

OVer to the opposite side and into. the. position
represented by dotted lines 20, whereby, when

(&:hown by dotted

o

95

‘Pipes 15 and 14 may be made with thelr: :;

| mouths flaring and of any desu'ed length for-__}
| eonduecting the rods to the reels.. - B R
- In order that switch 12 may not prema,turely T
swi ing back after each reversing opera,tlon, a
.' spmdle 22, is combined with cover or cap 5,
and so arranged that its. pomt will press upou-_:
the top of the rear end of the switeh, and - .
‘which result is attained. by means of a bplral SR
, 23, arranged in the hollow part 24, se- |
cured to LOVGL or cap: d.
‘spindle 22 is provided with a head, 25, agam&t
which spring 23 bears, and the lower end of
‘said head is made. conical and its point rests
in one or the other of two depressions, 26-or
27, formed in the top of the switeh, &cwrdmﬂ
to whlch way said switch is turned
arrangement it will be seen that the switchis
ﬁ-prevented from prematurely or acecidentally
swinging. ‘back when reversed, ‘while at the -
| same time it is easily turned by the pressure -

| and friction of the last end of the finished 120
| wire. rod as it Passes around elther of the cor-. DTS
-ners 18.0or 18, o

The lower end of

- By 1}1118

100
108

120 -

Opemnﬂ 28 in (,o?er 5 Emd hole 29 in smtch:'__ :
12 are for the purpose of allowmﬂ the smtch C

~Guide-pipes 13 and 14 are secured- Il]pOIl an

:- &dj ustable holding-plate, 30, which is secured_ o
to its angular part T by mea,nb ot screws ol o
':(See Flg. 3.)

Said plate 30 may be deLlsted lcmtemlly, S0

: | :_as to: bring the pipes 13 and 14 in line with
~bar T, a;ml Wedﬂ‘e 8, similar to. gulde Q, and |

I3O | ?E' ;

the openings 32 and 33 in guide S, by slots be-.;__-:_;;.--f” o

| ing formed in said plate Where screws 31 pass__ | 1.
b 13111?011*'3'11 the Same. R R R
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In practice the switeh 12 may be arranged | what we claim therein as new and of our in-
1n a vertical position instead of in a horizon- | vention, and desire to secure by Letters Pat-
tal one, as represented in the drawings, in | ent, T
- which case the pipes 13 and 14 would be ar- 1 The combination, with the top plate, X,
5 ranged one over the other at their connection | and pmjectmg flan ges X?# X?, of safety-bar X*" 30
with guide 5, but afterward curved or bent | and wedge X5, substfmtmlly as mld for the
~and arranged to conduct the finished rod to ! purposes set forth. |
the reels, arranged side by side, the same as 2. The combination, with the guides 4/ ¥/, of
when the parts are constructed and arranged | the adjusting spring-rod o and "LdJustmn* "*‘
1o asshown in the drawings. screw m, substantially as and forthe purposes 35
As the depressions 26 and 27 are made in | set forth. |
conical form, as soon as the point of the head 5. The combination, with guide &/, of rod o,
20 of spindle 22 enters the side of either of | spring p, screw V7, and set serew or nut v, sub
sald concavities the action of spring 23 has a | stantially as and f01 the purposes set forth.
15 tendency to assist in reversing switch 12 by 4. The combination, with the parts 5 and 9, 40
the action of the point of head 25 agmnst the | of switch 12, spindle 22, and spring 23, sub-
- side of such concavity. stantially as and for the purposes set, forth
It preferred or found desirable, the pomt of 5. The combination, with the parts 9 and 5,
switch 12 may be rounded, and it may also be | of letch 12 and 0[11{1111'3 tubes 13 and 14, Sllb
20 provided with a small friction- roll, so that in | stantially as and t01 the purposes set; forth.

~case 1ts narrow point should bear :zaga,mst the | CHAS. H. MORGAN.
rod in its passage through guide S to either of o I‘RED H. DANIELS.
the tubes 13 and 14 there would be no cateh- | Witnesses: |
Ing or breaking of the rod. - THOS. H. DODGE,

25 Hmmlﬂ'descl ibed ourimproved rollmg-mll], . EpwiN E. MoORE.
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