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19 combinations

seribed and: Lieﬁnc& in the claims. =
- It is now the genﬂml practice for plsa,on--
' -jebbej-s and o mum emen t0 carry in stock not
oniy o supply of semi-finished pistons fcu_ :

supply of pistons of d‘lff@ ent sizes for e"‘ic.;l_.

:_Hl e {}l B\T L].]B HSE‘, OI D‘ilt

o oo

s

| pmvﬂ@ a, hwhly 3

~adlust
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_LNNESOTA

. ADOLPI—I STORM AND T“&mﬂ THORSEN OF MINNEAPOLTS MINNESOTA ASSIGNDRS TO

R MTO"’%I MANU“AGTTTEPE& CO INC OI‘ MINNEAI?O IS MITTNIIEGTA A CURPORATION

PISTON TURNING ﬁ"ﬁ'D GRINDIHG M‘&GHI"*IF

‘pistons ~ to be turned

_ vention consists of the novel devices ‘and
J_a&;ms

Co% dmces hemmaiter

{hhe*en” mfﬂz:ﬂs mif 1708 oi enmneﬁ but

1.«”0 {:}f engll

pjsstrm Lumm;; a,ﬂd ﬁrmwnﬁ" nmchme, 1t 15

A

only necessary to Car 1}? in stocla: 2 sunply of ™
-_{“‘*1%@115 0% the largest diameter for a’ given
engine or type of piston and ‘then turn and
orind the. 1315L{)115 to the t*eqmred dmmetw
. -‘s‘*fhe ' | . .

ﬂﬁeded o R A _
TIn the ‘Lccomp ﬁymﬂ drawings, . "Whlcr-

Refem'mﬂ to dle dmwmws
I‘lﬁ 1

Hig.

I‘Jo o 18 a 13 (m

i . portion of iis, base broken away;

| “""'-'ltj_l the ex

Cﬂ.'.

- TFig. 6.is a V1 2w eo*a:"r*mpcndmﬂ ti) I‘lg

Fig. 71s a view p‘rmmpaﬂv 1n longltuduml L
emtm B ﬂe@tmn uf:}.k{’iil: cn - uhe lme 7—»—-—( of
Elﬂ‘é S .

m section taken on the line 8—8 of Fig. 4;
Pw 9 isa i ”s,ﬁmemm'y view p:r"lmlpaﬁ1*5T

Anpllcatmn ﬁleﬂ “‘ﬁarc‘l 21 1%0

Our pi resent inven tion has for its ob]ect Lo
ficient piston turning and -
orinding machine intended for general use
"but e‘specmf iy designed for use by piston
Jobbus '
Cseri- Eill]ﬂﬂ"&d
- ground fo the 1@(11111 od diameter as needed.
' To the above end, gmﬂ“ahzy stated, the in-

IIIJHJ. bJ:..r.:ﬁS J"f‘lSe
g i__ﬁa.::*a G{zmen T‘Tﬂ_ carry m stock - Lne 10*-—10 of Fw 1.-'-

and )

en

'if* Her
I’ln

__ 1s a fronk pﬁrspectwe view. of ihe
__ﬁ_pls‘tw turning and grinding machine ;- B
9 19& m r T}ex'& ﬂectnm vlew of the.'_'i'
ﬂmchmej I R A U SR L

o Figo3is a fra f}‘mema,rv fm* t per&pectwe_--
5 yiew “of the t%ﬂs‘tock Gnd of the, m‘whme, on
Can enlarged seale; = :
~Fig. éL is'a plan view oi the mftchme wztthf -.
parts shomwn 1n fhﬁe},em pos*tmns bj}r---“
-lme*m mﬁ broken ]meu:, e e T T
clevation of the machme-f”

| twn mhe‘ﬂ 011 the -

secti oned on the lmt.,, 6__6 01 Flg 4

S A j.--j-_f'mlzen on the line 25—25 of Fig. 75
I‘w’ 8 18 a u'aﬂ‘menmry view prmmpally .

:ue.r.lﬂl NO. ‘13? 741

in Umlisve:r_ G ver 10&1 sectlon taken 011 the N

line 9—9 of Fig. 8;

I‘lf’ 10 L.: '-: f “Eﬁ ﬂ'm(:”ltaljf VIQ"W 13]:'111@1}_33:1137 E .
riical sectmn ta ken on. the.._ R

, | R
Figo 11 18 a puswecuwe view of the trl

I movm *»:}m the mc.\,chme,

i Y
I.'.{....L

Upi.";‘..ii v m longit

Fig. 15 is & pe spucmve v_u: W 0£ one. 01 the-
_ bearmm 1"{1110%(1 irom Lhﬂ grmder he‘Ld .-

Spin cLe . L
Tig. 16isa pel*m}ecme view Gf one Of the

con an enlarged scﬂe,

on the line 18—18 of Fig. 17

~of Fig. 6

F}ﬂ 20 is & tm@memary det"xﬂ vlew QI‘lIl—
l*fw 21 is

r—!.k., himl

Fig. 22is 2

line 22—22 of Fig. Ty

Ko, 23 1378 mgme:ntaly detail view pr—m-'_
_'_Clpaliy 1 sectmn mlren on tm lme Qw—QB.
I‘,w 241s a £y wmentary d._,m 1 view pl in-
cipally in ueu,,](;ﬂ Mken on me 11110 24-—-—-—-24
]'_01 F]cr ‘7 L Ll e
Fig. 95 IS & fmﬂ meﬂmrv detaﬂ View. pm "!'”—"f
ly m slan and partly in 1101“1zonta1 sectmn

Tig. 26 1s o 1"'30111611‘&1"7 d%b&ll VIE:W 0£

} .the nezzle {md emery wheel;

F1

ﬂlﬂaﬂ verti ical section taken

remomd _Lron the be@ 1110 shown 111-;

_ Flﬂ 12 is a deiail view with some pamb_' R
'rﬂcm 1ed on **he lime: 12—--——12 of I‘w 3 on. L an L
nlarged scale; -
Hig 18, 13is a i:f‘:,ﬂ 111@11‘5%17 detaﬂ vlew pl‘mu

'_"u}:a i 0;5: m é’c 011 fm enlawm o
 Hig.idigse Ci ~11 View 111 swtmn taken 011 .
-;tm, hnﬂ 14— 14 { Fi o. 135 ST -

I‘ig 1{' is o L. 40 11entd];-y detaﬂ Vl-ew.me; s

.flfC"'pml}T 111 Sect1ion - taken on the Line 17—-——-17 e
— of g, 4 .

zt@ the invention, like charactem mn-

a fﬁ 111?* ufrhow the ;feli"ll-'z
like parts throughout the several u.pishoq

- Fig. 19 is a fragmentary detail view prln-"'__" _
"---'cllijV in- @ectmn taken on the hne 19-—-—-—-19'_;_""'---
N - 80

I‘tu. 1&3 ig a detail view with some pmt.&_ R

j_Clpaﬂy in secho n mhen on the 11110 ‘?0—-—20. o
perspecbwe view oi 'i;he cone__l RER
wedge mmw d Irom the mlstock spmdle 8
- on an BIliﬁI’§i6d smle, el E

view 1}1‘1110 pqﬂy in sef*

27 is a imﬂmentary detaﬂ Vlew in 100




. ] - -
-
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2 [
- . -

e

4 with the dressing tool a,d]usted for a,ctlon |

10

15

25

Sectlon taken on the line 27—-—27 of Fig. 8,

on_an enlarged scale;

Fig. 28 is a rear eleva,tlon of the nozzle, as
shown in Fig. 26; _ .

Fig. 29 is a f1 anmenmry view with some
parts sectioned on the line 29—29 of i

on the emery wheel;

1'10..30 18 a detail VléW pi mclp‘llly i sec-

t1on - taken on the line 30—30 of fig. 10;
- Fig. 31 is a view partly in blemtlon and

pa,rtly 111 section mken on the lme 31—-—31
of Iig. 10; - HERE
Flg 32 is a pelspectlve view of Lhe cr 0S8

slide lemovea from the machme, o

Fig. 33 1s a bottom perspective view of the
CTOSS Shde as shown in Fig. 32y

- Big. 34 1s a perspectwe view of the car-

riage and 1ts cruldes 1emoved from the ma-

20 chme

I g 85 is a detail view prmcq‘aﬂy in sec-

_t1011 taken on the iine 35—35 of ig. 9;

Fig. 36 is a view Prmmpaﬂy n elevation

bhOWlD“ the reverse ciuteh trip mechamsm

on an enlal ged Scale and R
| I‘ws 37 and 38 are detml VI{-} WS showmw
-dlﬁu*em positions of the right ham._

| menmer Oon an enla,rﬂed sca,le

30

.40

Figs. T

This machine is desmped to. hold 8, semi-
finished piston X on a live center 40 and

a deacl center 41 to be turned with a turning
‘tool 42 to, say within .005"/
size, and thewafuer ﬁmsh d Wlth an emer y'_'

of the requir ed

Wheel 43.
- The hve centei 40 is of novel con%luu
tlon and is in the form of a uruncated cone

against which the outer annular edge of the
skirt of the piston X looqdy impinges,
The dead center 41 has
‘a. comcml point which extends into a corTe-
spondingly formed seat in the head of the
p1st011 X at the axig ther eof and holds said
piston pressed against
- which, due to the pecuhar formation thereof,

45

. Wlth the cente

, 17 and 18.

116

axially aligns the j_:}lsbon X
rs 40 ‘lIlO.L 41 .
- To cause the phu@d X to 1‘6V01V Wlth the

au temaimaﬂy |

o lwe center 40 said center 1s prmflded with a
s U—shaped dog 44 seeured au its transverse

50

55

- 60

portion to a -bOSb 45 on the truncated portion
of the live center 40, at the ‘ams cbereof by
a wobble joint 46. Thls caog 44 1s held to
revolve with the live cemer'flO by iR pmr of

diametrically 0ppos1te lugs 47 on the trun-
po*’*‘*'lon of the live cemel 40 with

cated
Whmb the tra nsverse ﬂorumn Oi sald don en-

gages.:

“The prbngs of thﬂ do

 cause the piston X Uo revolve with the hive

-'65 n true dmmetmcal y opposﬂ;e ary

‘center

permlt% ﬂlu dog 44 to &utomatlml v adjust

itself on the bosses Y. 1In case they are not
angement,

.lp--.

bearings in the front and
section of the hewdatoclz oO ancd the worm

see . 58 and worm gear 59 run in & bath of oil in

live center 40

On account of the

m engage the - -'-tur‘nmw movement in ¢
ternal bosses Y, surroundmg the wrist pin

seats in the plston X, at opposite sides and

Obvmuslyﬁ the wobble joint 46

1,907,038

durmg uhe self- centermo movement of the
piston X on the live center 40 1t may be
here stated that a plurality of live centers
of different sizes will be prov:trled with the
machine for different sizes of pistons.

“The live center 40 at its base is screwed
onto the inner end of a headstock spindle
48 in axial alignment therewith and im-
pinges against a collar thereon as a base
o1 resistance. This s spindle 48 is journaled

m a long bearing 49 formed with the base

section (}f 2 hollow headstock 50 rigidly se

cured to a bed 51 mounted on. a hollow basr-*

52, see Figs. 7 and 20. The upper half of

: fhe headswck 50 1s removable to afford ac-
~cess to the 1nterior of smd headstock and 18

held in place by screws..
The headstock spindle 48 is drlven from

{5

30

an electric motor 53 by a round -belt 54

which runs over a 1‘elafwe1y small cone pul-
ley 55 on the shaft of the motor 53 and a

'-1‘6latlvely large cone pulley 56 on = dzwe

shaft 57 having a worm 58 which meshes

with a worm gear 59 on the spindle 48. The

motor 53 is moumed in a compartment 60 in
Lhe bed 51 helow the heads’coci{ 50, see Figs.
2and 7. -

~ Access may be had to the motor compart
ment €0 th I‘OLGh a large opening in the re-

specvive end of the bed 51 normally closed

by a louver 61. The shaft of the motor 53

extends through a large opening in the back
oi the compar tment 60 and the ali agned pul

The drive shaft .37 13 jourﬂ.aled 1N
“back of the base

chine.

a pocket 62 in the compartment 60, see
Fig. 7. .

The deaa center 41 is removab 137 mounted
in the inner end of a tailstock spindle 63
axially aligned with thﬂ headstock spindle
48 and held 1 place by a long tapurei fit.
small size of the dead
center- 41 it is not practical to move the

- same axially beyond the spindle support to
the full capacity of the machine.
‘reason the support for the spindle 63 to wit:
A tailstock 1s pro vided with an adjustable
‘extension in we form of a long cylmd ical
‘tubular bar 64 of large mametu and having
a pair of axially spaced internal seats in
~which said spindie 1s mounted.
dle 63 is axzally .

I‘ or this

This 'Spin'-
adjus ted in the tallstoc!

extension 64 by means of a long feed screw
65 and which spmdﬁe 63 is held aﬂ*amst
aid bar by a key and

keyway 66, see Fig. 7. “The feed screw 69 1S

'tu}:nably mormed in a bearing 67 SCTGWGd
into the rear end of the bar 64 and ha

threaded
‘member 68 secured 1in the outer end of the

Cnnanemen%‘ ~with a nut- actmﬂ

spindle 63. A hand wheel 69 is (mphed to

‘the outer end of the feed screw 65 by which

85

a0

05

leys 55 and 56 are at the back of the ma-

100

105

110

115

=t
L
-

125

130
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 said screw may be turned ThlS hand Wheel

69 and a fixed collar 70 011 the feed screw

- *m-“ -

10 ¢

20
26

B 70 aﬂmdmn means by which the feed screw
65 may be turned also affords” convenient

- _'._40_ |

| tl‘*

ment.

65 engage opposite ends oi the bearing 67
and hold ‘Une teed SCI‘UW 65 cw‘amst endwzf-:ef
'mmmnent o -
The &pmdle 63 11’1@37 be Secm'ed to the bar
- -64: in any oi its lonf:rltumml adjustments by-

a lock comprising a cone shmed wedge (1,
Aitted mmoan 1nter nal tapered seat in thﬂ 1}:11161
end of the spindle 63, and. a cLaepemtmg

knurled hand nut 72.
ngversely divided, encircies the m:}mdle
be contracted thereon: by the nut 72

W hmh has screw-threaded engagement wi
the inner end of the bar 64 a,nd 11’111:;111@@,_;
‘against the base of the wedge 71. By turn-
ing the nut 72 onto the bar 64' the wedge 71
W"H be moved axially into its seat and thm et
_-HE”’*'E?’ contrached 0111,0 ﬂl{} SJlI].d 63 tO 1*1‘1(3".
20 tionally ho}d the same wae e ‘idjus‘bed in the
o lfl 64 ____ | | | o
: The uaﬂ mcl* exten mn' 'b‘u: 64 ’is:ino'a:-tité?cl__'

In a pair oi axially spaced bearings 73

the inner end portion of the ‘La,ﬂstoch (4 ui}'
be moved by hfmd axially .

uh

center 40, The 11&1’1{1 Whed 69 in addltmn

INEEHE by which the bar 64 ma Y be moved.

“Two clamps 76, one in each bearing {3 ,
89 and hold said ¢ ‘wrm&e to traverse in

direct line parallel to *‘"hﬂ alioned fz,}:es ._..m
the spindles 48 and 63, see I‘m '

are. provided for I'IQICHY Securing the bax

_6..1,. in different longitudinal adjmtmentg 1N -
stock 74. Iach clamp 76 comprises

: rlL Fal.

~ aopalr of ama,hy allgned cylndr 1cal wedges

. 45

B '...,owm d amd from cach other tmnsversely o1
~The wedges 77 of each pair are
d to impinge against diame ttlmlljr

- __ﬂﬂu bELI'
80 arrango
“oppostite surfaces on the bar 64, see Tigs. T
~The rod 78 has scxew-threaded en-
Cgagement Wlth the outer wedge 77 and uhej_._*_
E 111“*’191' wedge
55
S _16%1::.1.:{11106

.' L& "1-1{:{ O.LE .

- tionai clamp!n

" 60 .6%1

o

77 ena rod 78 hawnn on one end a cr ‘mk~
acting. handle 79. “The pairs of wedges 77
%1@ mmmted in cyhndrmal seats in the tops
of the bsarings 73 for endwise movement

77 1s loose. on said rod and en-

oaoes the hub of the handle 79 as a base of
‘A movement of the handles 79
~to set the clamps 76 moves the wedges 77

thereof axially toward each other inio frie-
agemem with the b‘u-

Int erpdaed between the. bed 51 and tail-
stock T4 is a tailstock base block 80 to which

said tailstock is connected by a pair of
aligned tongue and groove guides 81 for

c;tr mht 1111@ shdmg movement tmnsversely

toward or from
live center 40 with a free Shdmfr mmrf.,-—f_
| ‘This bar 64 is held from turning in
. the bearings 73 by a 1{637 and keywmy 5.

_ it
- wiil be noued by

reference to If1g. 24, that
the bearings 78 are continuous and unbroken_*
| umouﬂr}hout the en itive. diameter of the bar 64
80" a:h 1t there is no give therein and hold -
waid bar while the same is being axially ad-
justed in’ m*ue axial alignment Wuh the live

- stoci«;:

of the bed 1. The base blod{ 80 1s r101d1y".
‘secured by screws to the bed 51, see Fig. 24.

The tailstock 74 is secured to the bed al and

'_‘Erlctmna,lly clamped onto the block 80 by a
 pair of studs 82 anchored to the

ved 01 ex-

‘tending through bGleS in said .b Uck "and
'j-_transgver‘se slots 83
‘84 on the studs 82 impinge against the tail-
stock T4 and £ “*101,1011&113? C.
‘onto the block 80.
_S*vzd wadge T1 1f_=; |

111 tle tailstock 7

The ¢

there is provided a pair
ng screws 85 having

of opposing ad] usti

threaded eng oagement with the members of
- the guides 81 on the block 80 and impinge
at their inner en ds at f}pposﬁ:e sides-of a de-
“’pendmﬁ lug 86 on the j
stock 74

see Figs. 23 and 24. The base

hlock 80 may be piamed to the proper thml{—
ness to vertically align the dead center 41
with the live center 40. A long pair of set

screws 87 having scre ‘.V-"thl‘e&dﬂd' engage-
4 1m-
pinge against the members of ﬂl‘e.guide@- 81
on the bio ck 80 and hold said ta
adjusted

m,e“it with the base of the talistock
lgtocis w hm*

1*105 7 and 25. | L -
A carriage 853 is 111011]:1Led on & pml of

front and rear ways 89 which extend 1011@1-_

tudinally on the bed 51 to traverse the full

-~ 1

4. Tong pairs of guides
tensions on tne car 1‘1%0{} 88 shide on bbe

amp said tallstock
irpose of the slots
83 is to permit the ; required movement of the
3 tailstock 74 in respect to the s ui.rU(:LS 89 during
“the transverse a,d"ustmem of sald tailstock
on the block 80 to hor 15011taﬂy axially align
‘the dead center 41 Wlth the lwe cenfﬂr.%?,
'_G'ee Figs. 7 and 25. SR
For tl"ansvemely adjusting the tailstock
T4 on the block 80, t

3, £ and 8.

8

0

- Nuts

80

S s |

bottom of the tail-

90

by the &dju%mﬂ screws 85, see

“distance between the headstock 50 and tail-
80 form ex-

hyﬁ’f;
n 105

A cross slide 91 is mounted on the e Mi:f o9

A m'mder heml 94 1s moup u:,d

turning tocl 49.

hold gaid head on the cross slide 91 and car-

riage 88 for straight line 811(5.1’”*? movement 3

pamliel to the lme oi travel of said slide

during the aﬁjusa:mem of the grinder hwd 94

toward or from me tmmno 1001 49, see I 1gs.

'-30 and 384, ° _ _
o sigidly lock the grinder head 94 to the

CTOSS Shofe 91 is a tool
the tummﬂ tool 42 is
clamped with its cutting Gdﬂb at ..3111”)*'««“:1}1*,*‘11- .
ly the same height as the ax }
- X and J‘furﬁ"ﬂd of smd })19&@1@ PJ‘..,{E:_FJG% 3
.'&HCL 8 ) R o |

%18 o1 the piston !

88 to tramr%e at 110'11& angles to the ,.Ji:w;;;;m-,.w-
of said carriage and 18 mnneewd thersto by
‘a dovetailed Gmde 92, see Figs. 9 and 31, On
the front: end ot the ¢
‘holder 93 in which

.;:.:116_ .

0. mm n:m?" o
the rear end portion of the car 1*1{1;3%.88 and |
the corresponding end por‘tlfm ot the cross
-slide 91 for .,:Ldjustmﬂm toward or from the -
- A square guide 95 and &
V- omde and gib 96 on the grincer head 94

120




.

cross slide 91 where adjusted for commen
movemcnt with said slide, there is promded
lock bolt 97 and a coopum_}me‘ nut- actm@;

- member 98, see Figs. 10 and 30. This lock

10

15

25

~ belt 103 which runs over a'large pulley 10—L
‘on the shaft of said motor and a relatively

30

35

in the direction of travel of the cross slide
91, see Kig. 2. 'The intermeciate portion of

40

45

bolt 97 is pe1 pf_,ndluular to-the cross slide 91,
1S turn&bly mounted 1n .a seat therefor in
the grinder head 94 and has on its upper

end a head, which Impinges a ﬂ'amst the top

oi said ”ITi’ldC head as-a base of resistance,
and a crank-acting handle 99 by which sa 1::i
rod may be turned in 1ts nug-acting member

98. The nut-acting member 98 is in “the form _-
of an inverted ¥, the body oi which shides
10 a longitudinally extended groove 100 in

the cross slide 91 and the top “of which en-

gages the undei 51(16 of said slide as a b‘wﬂ-

-_of resistance,
turning the LOCL bolt 97 in its nut- acting

ce Wig. 30. QObviously, by

member 98 the orinder head 94 13 Fuetwa—
ally clamped onto the cross slide 9

The emery wheel 43 is moun ted on the

hand end of a spmdle 101 which extends par-

“allel to the axes of the - 51)11’1*’?'0&; 48 and 63

and is journaled in a pair of spaced bearings
in the grinder head 94, ses Hig. 13,
emery wheel 43 1s drwen at a 111@*1 1%3 or*
speed from an electric metor 102 by a fiat

small pulley 105 keyed to the s; 313;*@10 101 be-

tween the bearings therefor.

~The motor 102 1s mounted (jn ﬂmdl-.,, lOo

pivoted at its ends to the ends of a U-shaped
~cradle Support 107 for SW’IHgIH“ moven nent

parallel to the traverse of the carriage 88.
This cradie support. 107, in turn, is pivoted

at 108 to a bracizet 109 bol ed to the bage 52
at the back thereof for SWInging movement

the belt 103 runs over a palr of vertically
spaced idle guide pulleys 110 journaled on
the upper end of a long uprloht rocker arm

' 111 the lower end of ‘Wth;.L 1S blfu*'cated

straddles the motor 102 and is rigidly bolt ted

" to the sides of the motor cr aale 106 to rock

50

55
60

65

therewith, see If1g. 2. -
The rocker arm 111 is cammmed by 2 link
112 to the grinder head 94 to pa,rtahe ot the

movements of the carris \ge 88 and cross 'slide
C()jSth_...tb -

91 to hold the guide puilevs 110 in
relation to the pulleys 104 and 10&,‘ see i'1gs

2,8 and 10. On the front end of the link 112

is a yoke 113 the prongs of which ave con-

nected by & pfm of axially aligned

tal pivets 114 to the grinder 11 ead 94 and on

-_the rear end of said link is a voke 115 Lhe
prongs of which are connected b*}f & pfm o1

axmﬂy aligned horizontal pivets 116 to the
rocker arm 111.

frictionally connected by a clampum nut 117

1n different longitudinal adjustinents to va y

The

the operative length of said link. pur-

pose of making the Iink 112 longitudinally

left
for (,ovm aCct10n oOn

“aid

bed 51 to which ACCOSS may
2 large 01){3111110 in the hom wall of smd

hor 17071~

- The link 112 is made up-
of two telescaplm]ly connected members

1,907,938

adjustable i is to provide a belt tightener for
_-the beit 103. The pivots 114 and 116 permit

the required vertical angular movements of

¢ the hnk 112 in respect to the grinder head

94 and rocker arm 111 duruw the a,u]ust-
ment of the cross slide 91.

may be here stated that the bracket
109 motor cradle support 107, motor cradle
106 rocker arm 111- i nmde pulleys 110
afford a universa I drive and which drive
always keeps the belt 108 in a constant re-
lation to the pu dleys 104 and 105 and under
the ¢ tension. A guard 118 is p10v1ded
Tor the embfy wheel 43 and a ovnard 119 is

A O

provided for the pulle v 105 and “both of said
puards

IQBMTIWS 2 4 ¢ Ild8

are secured to the grinder head o4,

Rﬂferrmﬂ again to the achuiable bear-
ings 120 for the spindle 101, said bearings

'11a1ze tapered fit with the seats therefor In

ame grinder head 945 are longitudinally split
the siJllldle 101 by axial
movement in said seats toward each other.
.Lﬂll(?‘T and outer nuts 121 are applied to the
ends of the bearings 120 mpinge against
Opposing %urmms on the grmder head 94.
Lhe inner nuts 121 arve for drawing the
bearings “‘90 axiaily inward to contr act the

same on the spindle 101 to take up wear and

the outer nuts 121 hold the bearings 120
cﬁgﬂlI}SL end thrusts. Annular oil pockets
122 for holding a lubricant for the spindle
101 and bearings 120 are formed in said

-beamng and the seats theretor mtermedlate

of their ends, see Fig. 13. |
To mcrea&.e the ﬂemuﬂlty of the bearings
120 s0 that they may be readily contracted
onto the spindle 101, the same have formed
therein mrcuxnferentmlly spaced longitudi-

nal grooves 123. To prevent the escape of
‘the lubricant from the pocl{ets 122 through
‘the lengitudinal slits in the

bearings 120
fillers 124 are fitted therein and for a like
purpose fillers 125 are fitted in the grooves
123, T'ne spindle 101 is held aﬂalnst end
thrust by the mounting for the emery wheel

43 and nuts 126 on the other end of the

spindle 101 and ~which mounting and nuts

1gage the outer ends of the beari 1ngs - 120,
ce i'igs. 14, 15 and 16.

and 1ts front

cear compartment 129 in the front of the
7 be had through

bed. ThlS opening in the bed 51 is normal-
Iy closed by a cover plate 130 detachably
secured by screws to the hed 51 and Whlch

plate will- hereinafter be called an apron,

see i1gs. 8, 9 and 10. The gear 128 is
journaled on the apron 130 :-md is revolved

_f"mm'the driven member of a friction cone

ool cluteh 181 bv an intermediate PInion

'139 on- LLL hub of caid member, see Figs.

The car l'w,ge 88 is rempfocated by a rack
. 127 on the bottem thereof

_ﬂ*mdes 90 and a cooperating gear 128 in a

70
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80
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100
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115

120

fmsd
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- by a, clutch knob 188 having screw-th readed
engagement with @ tubul‘w spindle 134
'- mmed with the hub of the driven mem-
ber of said clutch and 3011 *mlﬂu in.a long
bearing cn the apron 130.

~feed clutch i8lis a 'ﬁiﬂ.la.."'ﬂﬂm

20

T the "&:171 on 130 o _
- at 141 ta the ahlft@ + member
- clateh.

30

' _'Tm}d n e‘i’fher of its extreme positions b

- slon 1454 on its fl@@ F‘fld 1

™
Eam

- eﬂiensmn and the p

friction roller 147 Wlﬂl Wmch said cam en-

4 1Y 1) 'F A, 4‘ | ' |
When the hich point of the cam 146 operating its sliding ﬂeft“i‘ﬂ.,, and qpmdle 158

for a cone pulley. 139. A gear case 160 for
‘the variable speed tr ansmission mechanism
.196 is mounted on the bed 51 dlrectly below

-'I?J:l"
Sy

ciute u 181
L on .:{,1

| {wm Q

| 1;907.5933:'_ L

md 35 ThlS feed clutch 181 is ope1 atec.

£

b‘:’ ‘“*Il oper &,tm::‘r 1(“"
’ﬂd ﬂ“m”ﬂ _‘t’”‘. ‘"“p‘*nf?le 134

Ny
\,.:..Lh.. s

hl(}‘- L
_Epmfhe 124 uh driving
L cluteh 131 1%
onto thu di’wen 1*!'1{—:-,11 ;.;m {}i m_id
he rod 185, | S
‘For ﬂed with the ulnmﬂ membm of ‘the
r 138 which is
ed from 2 reverse c]uﬂchi% }“y f; tr mn
M’. cears 138 journaled on the apro

iltﬂl‘rl L}L}f

ﬁ-‘ﬁr,
bl

"ﬁ“’ﬂhﬂ‘l the gear compmm‘mnt 129. 1
Verse @h‘iuch 137 1s mounted 1n a DG‘& 1‘}9 a:m_ |
nose of this Chlich 37 ig to reverse ﬂlﬁ :ﬂi—,
T G(“*f{}*l of travel

N

Lhes

the (*-mm Tace ot apr on 130, T’he

)F ﬂa{} Lf}?":]ft:“am
which elutch mﬂ-v Lo

...L
right lever 140 pivoted at

nd 1111391‘11:1& a :mfﬂ v @mﬂwted
"‘i‘)

.r_,;..“.....!.

This lever 1J0 18 nmmdﬂd with a

Thandle 143 by which it may be manipulated
- o mzmuaﬂ*r 0}3@1’*%@ the reverse
(ﬁf}r_} Tl{}‘g E) . |

C]utr:h 1‘%4
8 and 9.

Thu reverse clutc h ]e *ﬂ?f;i:" 140 1S ylelduwlv

rioht angle extension 144 fixed to the pivoted

- Said exten-

Spring- -projecter] phmﬂer 145

we 145 h g an ‘mtl-

TA0eS.

m contact with ““'hﬂ ]::m"mlier*}r of the roller
,_ J the lever 140 is midway between its two

{"\h‘{ me m)sitmm see Figs. 5, 86, 37 and. 38.
When the TEVErse . e]utch

At ﬂua pmnt the cam

cam 146 causes the lever 140 t0 comltﬂete 13

-y
- AR
h gl

m Ovement
rection of the rotation ot the train of gears

carriage 88, Tbe wuw-pr()mcted plunger

T{}

Atk omaucﬂly (“"‘Uﬁ*[’ml% the I'PV@I‘,‘:;Q

ciuten Eﬂxmr 140 ihem 18 pr mwﬂed 2 feed trip
& pair of trin members 149 piv-
oted on th inner enfl:.:; 0{ a pair of ox}gltu-- .
dinally  aligned mp bar

emnprm:

ﬂ-*hmh , 11 tmnj are s

“he chitch knoh
2133 1s connected m the - h‘:ﬂiw member of
--ﬂ’u:- feod clutch 181 135
| _ and
By uuﬂm o the cluteh knob 133
oi
.._-7"1'10t10m%11§r 11" W
tuu) 1 bv;

- are pivote
of the trip bar extensions 150.-
'.150" o1 the trip ba]: wteﬂamﬂs 150 '37181111110137 |
hold the trip members 149 in operative posi-
tions. These trip mﬂﬁberr* 149 will yield
2llow the lever 140 to move into a 13081— --
tion, as shown in Fig. 37, and then be reset

everse move-

;0:_

88 and
“either - manvaﬂy or
Hﬂm“‘iw Uly oper: *‘Ltefl by means of an up-
its MWGT" end to

Of . said

V-qhaped cam

| m*er 140 has
“moved a little pmat its central position the
reverse clutch 137 is disengaged and the car-
jtf T']cmﬂe 88 C:fO}:) ed

qmt‘!ou of the ml er 147 on one side of the

verse-
pulley 159 has a bushmﬁ* 161 ]mr“naled cna -
stud 162 eccentrically f:ecured to a spht col-

This » mowment of the lever 140
actuates the 1(?‘5’61’1‘:"3 chiteh 137 and the di-

145 ia mmwtﬁd 1) A Case 148 on ’rhe %pmn_..

_' _]30

‘mounting the pulhjf -

extensions 150
cured b*}‘-’ {Ea“nps 101 to

a two- part trlp b‘u: 1&2 Thla tllp b%r 152_' S
emends ‘parallel to the line of travel of the

carriage 88 aﬂd is rigidly secured interme-

diate of its ends to the carriage 88, see KFig.
3. The chmpq 151 mayv be :‘1{1311%@::1 longl--'
"‘{"lle“L”‘f on the { 1*1p bar 152 or the trip bar
“he endwise m*ﬂ]l’fSaed m

said clamps to vary ths:, distance between the.

rip mﬁmbws 149q and. nﬂ.ﬂce the Ianﬂth of |
.trav al- of the {*&111‘1 W’L 88 e

extensions 150 ma
The free or upper end of ib

ment of smd

ad within the blfﬂl(}“

and 2
by tﬂe dever 140 {:humfw 411*3;

me‘m of the carriage’ 88
- When 1t 1s- deuu

C)OS LlOIl

sition without reversing the same.
~To manually operate the carmagu 88 mde%

pm} dent of the feed clutch 131, there 1s pro-

“vided a hand wheel 153 having a spindle
TJ? 3’."

journaled in a bearing in the apron 130 and

| ~connected by a train of gears 154 to the oear
- end of f-“-“l;lfl lever, extends in a plane parallel

to the movement thereof, and a cooperating

198 which meshes Wlﬂ’l the mck 127 see
1410* 1,8 and 9. : -

‘The reve 56 mutch }37 is driven b“ﬂ"r a sha,ft'
155 either at low or high speed from a vari-
- able speed transmission mechanism indicat- -
ed as an eﬂ’uretv by the numeral 156, with

the exception of its shifter lever 157 for

verse clutch-.:_ SRR
"Wﬂr- 140.1s V- shfa:ned in the pla ne of move-
aver a:ﬂd the $rin membmw 149 |
od inner ends?-_ -'
~Flat springs

us of stm:mma* tf;_e car
‘riage 88 at the limit of its travel
direction and not reverse the respec ive 'trip 2
“member 149 1s manually set in a.
‘as shown in Fig. 88, to form an flbutment
for the lever AO ﬂﬁd C
“move the reverse clutch 137 into neutml po- -

in one

mr%e thu..,, same to

0

L
O

100

51U

the headstock 50 and the shaft 155 is jour-

lmled 11 bmruws m the box 1389 for the re-
cluteh ¢37 and the gear case 160. The

frut
1

lar 163 parallel to the spindle 158 and which

collar ig turnably mowntr&d on a2 hub 164 on

the gear case 160.  This collar 163 is fric- ;.

188, and hence, the diraction of travel of the?jtlonaﬂ*f clamped by a belt 165 to the hub

164 and prmrlc]ed with a handle bj? Whl@h it

may be manipulated.

~~ The puliey 159 1s drwen b} 2 flat belt 166_'?
_fr sm a cone pulley 167 on the outer end of
the headstock spindle 48. 'The purpose of

59 on the collar 168 is

te ad}mt the same about the axis of the
spindle 158 to place tne belt 166 under the
k;ﬂsﬁrhd tension, or, M. or,hu" words, the split

125

138 |




| that the carriage 88 is
headstock c-;pmdle 48 by the cone pulleys:
transmission mech-

16
 riage 88 with the R. P. M. of the headstoclt

6

159 and 167,

collar 163 “affords a belt Lwh" ener ior thﬂ

Dbelt 166, see Kiges. 4, 5 and 6

I‘lom the above descr1pt1on it is ewdem
operated from the

belt 166,
anism 156, slnf’t 155, reverse clutch 137,
train of o*e s 138, spu 92an 136 gear 128
rack 127 and feed clutch 131

The relative speed of tzwel 3@ of dse car-

spindle 48 can be changed by changing the
feed: belt 166 to-the cuﬁelem steps of the
coneé pulleys 159 and 167 for the different

- sizes and kmds of pistons as may be re-

qmred Said speed of the carriage 88 may
also be changed from a relatively slow trav-
erse for turnmrr the piston X with the turn-

~ing tool 42 to a fast traverse for 0’1‘111d1110*

20

said piston with the en nery wheel 43 b"

manipulating - the lever 157 to  shift the
qhdmg gears of the transmission mECh‘LHlSIH

137.

riage 88 by means of a long feed screw 168
]ournahd 1n a long bearing 7169 on said car-

riage, projects forwmd h‘ereh om and has
screw-threaded enf}*doemem with a nut block

" 170 on the bottom of said slide, see Fig. 10.

30

Mounted on the screw 168 ocutward of the
bearing 169 15 a -dial 171 having a long

- forwardly projecting sleeve bearing 172 th at

30

40

49

feed screw 1n diff _
This dial 171 is graduatel to

1¢ r1g1dly secured by a set screw: 173 to said
erent circumferential ad-

justments.
read .0005”" traverse of the cross slide 91
or .001”” of the diameter of the piston to be

turned or. G'round see If1g. 3.
A "?e“o marl{ 174 by Whlch the dial 171

is set is indicated on a fixed head 175 on
Obvious-

the outer end of the bearing 169.
ly, the set screw 173 pernnts the dial 171
to be circumferentially ady asted ‘in respect
to the head 175 to bring its zero point into

| head The feed screw 168 is held. ’lﬂ"ill}Si

50

55

0

65

.hand
which chltclm is in the form of a pair of di-

_.:.-L..netrlcally opposite notches 179 in the hub

endwise movement by the enﬁ‘wement OF.
the dial 171 with the head 14 5 fmd a shoul-

der on said feed serew which eNga res the

1111181 end of the beaunﬂ' 169. FOI rnvolv_

g the feed screw 168 the same is provided

“with a crank-acti ng hand pisce 176 havmw a.
hub: 177 turnably mounted on the outer epd;
of said feed screw with freedom for axial

sliding movement and 15 held against re-
moval therefrom by a washer anrl nut 17 5
on the outer end of the feed] screw 168,

A clutch is provided for connecting the
piece 176 to the feed screw 168 and

177 and a pin 180 which extends transverse-
ly through the feed screw 168 close to the
bearing sleeve 172. When the hand piece
176 is not in use the clutca 179—-—180 is d1s—

-181 for holding a piston cooling ji.,...*u.

ing

pulley

The ecross slide 91 19 tr“:vel sed on the cm--’

of contact with the

1,907,938

engaged so that said hand piece 15 free to
swing on t he feed screw 168.
I‘ormed in the bed 51 between the nead-

stock 50 and the tailstock 74 (mrl rearward

of the gear compartment 129 is a deep tank
Z dur- |
the Grmdmﬁ thereof by the -{m’lﬂi‘_}/

wheel 43. This ﬂwd 27 18 foibed by o
trifugal pump 182 through a hose LSSj A

‘Er""]

pipe sectmr} 184 having a dei)endmﬂ nozzle

185 onto the piston X where the same 1S
contacted by the emery wheel 43.

which runs over cne of the steps in the cone
06 and a grooved pulley 187 on the
shaft of said pump and which pump is
bolted to the back of the bed 51, see Fig. 8.
The intermediate portion of the belt 186
runs over a pair of guide pulleys 188 loosely

Journaled on a bracket 189 on the back o1

the bed 51.

~ The intake of the pump 182 is in registra-
tion with the discharge end of a cond ult 190
formed on the back of the tank 181 within

the same with its intake ma,termll 7 above
‘the bottom of said tank and ; 1s coveled by

‘The pipe section 184 is 11011-‘
zontally disposed transversely of the ma-

screen 191.

chine and mounted in a sleeve-like holder
192 for endwise sliding and turning move-
ments and which sleeve is plvotally at-

tached at 193 to the guard 118 for the
pivot 193 permits

emery wheel 43, ths

the pipe section 184 to be tilted in a ver tical
plane to raise or lower the nozzle 185 anc

sald- pipe section may be endwise adjusted

1in the holder 192 to pomtwn the nozzle 185

80 as to discharge, as shown in 1. 8. A

mhu

pump 182 is driven by a round belt 186

70

ST

85

90

95

100

set serew 194 havmo threa,ded enﬂaﬂ'ement '

with the holder 199 1mpmﬂes EW“llIlSt the
pipe section 184 and holds the same ‘where

adjusted. The nozzle 185 at its connection
with the pipe section 184 is

~a hand controlled cut-off valve 195.
registration with the zero point 174 on said

provided with

By reference to Figs. 26, 27 and 28 it will
be noted that the nozzle 18'1 1s designed to

discharge a fan shaped jet over the full

width of the emery wheel 43 at its

point

side of Sald wheel for cooling the piston X
and carries off solids crmupd from the pis-
ton X and emery wheel 43

The bottom of the tank 181 is hopper

shaped longitudinally of the machine and
¢ rear thereof, see Figs.

inclined toward the
7 and 8. Leading from this low pomt n
the tank 181 is a drain pipe 196 having a
cut-off valve 197, see Figs. 2 and 9.

Hitted in the top of the tank 181 above
the level of the flmd 7 is o pan 198 having
a central longitudinally extended partition
199. The sides and ends of the pan 198 are
formed by the walls of the tank 181 and
which pan loosely rests on ledges 200

piston X and onto the
piston at a considerable distance on each

105
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.. i e

1

~ by the turning tool 42 are collected into the

settling ch‘zmbex 201.
chamber is to prevent the shavings from the
 compartment 202 from. being. ca’frmd mto

- 20

Gi

o ﬂmd 7 back into the tank 181 “md

1’907:938 o

f{}rmed Wlth Lhe end Walls of SEle t‘mL see

Tig. 7. The front section of the pan 198
.aﬁc{}rdq a. satﬂmg chamber 201 for solids
‘and the rear sechion thereof aumde 9 col-
lecting chamber: 9202 for the fluid Z and the

~bot tom of said pan- for this comparumemi
202 is provided with a multiplicity of drain -
holes 203 through which the fluid Z col-
- lected thelem i wturned to tﬂ tfmk 181
:1;5-'814(.) Fl‘f)' 8 L S - N
Formed i in the. partltlon 199 ne&r the top |
bheleof is a horizontal row of ‘holes 204
 through which the fluid Z preci pltcttﬁd in
the Qetth}w ch mnber 201 is d 1"&]1{1@{1 into the

_compaltm{ nt 209
“fron:

‘The fluid Z dis
the nozzle: 185 18 p:femmt*‘u, ed in both

c,..mmbers 201 and 202 and the shavings cut

“The purpose of this

the tank 181 with the fluid Z.
. The bed 51 both in front ‘md back OE the
headstocl{ aO and tailstock { T4 fme._ back

riage U'mde extensions .90 for directing the
- vent sph:rh see Figs. 4 and 8. -
As pr ewousl? s‘tﬂieﬂ the base 09 1S

ly closed by a hinged door 206, see Fig.

A double %Wlt@h Indicated as an mlr Jrjr

by the numeral 207, 185 prom.led tha one 1or
“motor
B3 q,ﬂd the other for starting and stopping

the grinder head mmor'l()‘“’

starting and *-‘-‘U)ppmﬂ' the headstock

swzteh 1s mount efl in the frem of the bad
51 at the right of the a

'-[..-;m"*e‘! ator, sea Fw U

A dressing toul for thﬂ em ﬂrj,f ‘Wheﬂl 43 1”:

11‘10111'11 ed m g h Jiﬂeﬁ* 208 WhJc}‘* m tdrn

“mounted in-a radial seat in the tmLtocL ex-

tension bar-64 ne ar the “:1@1"" end thereot
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to operate the carriage 88 and
tool 42 at the other end

:Y as shown in Figs. 7 and 17 and the hand a
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did upmd}_g 48, and hence, the pl&‘ten X
piston X in the ma-
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pl ished without close adjustments on the
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slow speed. Ne% the hand plece 176 1-L,
moved axially onto the feed screw 168
r*mﬂnea‘*ﬁ:uhe ciutch 179—180 and said haﬂu
manivulated to wv«:ﬂve said feed SCrew |

v the turning tool 42 toward the piston
X --ifsz:w'- enga gunm" with the periphery
thereoi and which movement of said cross
Ildﬂ carries the eﬂwl‘v Whe-ﬂl _t?} quy fmm
the piston X. ' -
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" di_stmicé-fsuﬂieient to carry the turning tool

€

42 outward of the respective end of the pis-
ton X and the hand piece 176 operated and
set by the dial 171 to cause the turning tool
42 to make a cut on the piston X of the de-
sired depth.  The feed clutch 131 is then

- set by operating the clutch knob 133 which

20

~ the carriage 88 and thereafter the hand
 piece 176 is manipulated to draw the turning

30

- move the carriage 88 a . distance sufficient to

piston X to within approximately

completes the driving connections from the
headstock spindle 48 to the carriage 88.

~ The automatic mechanism for operating
the reverse clutch 137 having been set, as
previously described, causes the carriage 88
to travel a distance slightly greater than the

length of the piston X so that each move-

ment thereof carries the turning tool 42 be-
yond the respective end of the piston X. A
-single cut made by the cutting tool 42 is

usually suflicient to reduce the semi-finished

the required diameter so that thereafter the
piston may be finished to the required diam-
eter by the grinding wheel 43. .
At the completion of the turning of the
piston X by the turning tool 42 the clutch
knob 133 1s manipulated to release the clutch
181 and stop the reciprocatory movement of

tool 42 away from the piston X and carries
the emery wheel 43 into contact therewith.
The hand wheel 153 is then manipulated to

carry the respective end of the piston X

_ past the emery wheel 43 and the hand piece
> 176 operated to set the emery wheel 43 by
the dial 171 to make a cut on the piston X

~ of the desired depth. -

45
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- X to be

 55

The clutch knob 1383 is again manipula.ted

__ to set the clutch 131 and start the recipro-
<9 catory movement of the carriage 88 and at
‘the completion of each reciprocation there-
~of the emery wheel 43 is reset by the dial

171 to cause said wheel to make a predeter-
mined cut and the finished cut reduces the
piston X to the desired diameter. At the

- time the grinding action is started by the
- emery wheel 43 the cut-off valve 195 is
- opened so that the fluid Z is discharged by

the nozzle 185 onto the cutting surface of the
emery wheel 43 and the surface of the piston
oround thereby. -
- What we claim is: '

1. In a machine of the class describ-ed, a
~ headstock and a tailstock each having a cen-

ter, a reciprocatory carriage between the

~headstock and tailstock, a cross slide on the
carriage, a turning tool and a grinding

60

C‘-
. -

wheel on the cross slide, means for adjusting
the cross slide for alternately positioning the

turning tool and grinding wheel in respect
to the work and for feeding the same there-

to, a motor mounted for universal move-
ment, and a universal drive from the motor
to the grinding wheel. -

2. In a machine of the class described,

-

1,907,938

work supporting and turning means, a re-
ciprocatory carriage, a cross slide on the
carriage, a grinding wheel on the cross slide,
a rocker arm mounted for compound move-
ment 1n the directions of travel of the car-
riage and cross slide, a motor mounted to
move with the rocker arm, and driving con-
nections from the motor to the grinding
wheel including a belt and guide pulleys
therefore on the rocker arm.

3. The structure defined in claim 2 which
turther includes an opéerating connection

from the cross slide to the rocker arm.

4. The structure defined in claim 2 which
turther includes an operating connection
from the cross slide to the rocker arm, said
operating connection being adjustable to ten-

| ston the belt. o |
005 of

5. In a machine of the class described,
work supporting and turning means, a Te-
ciprocatory carriage, a motor, driving comn-
nections from the motor to the carriage in-
cluding a reverse clutch, and trip mechanism

for the reverse clutch including a reverse

lever and a pair of spaced trip members ar-

‘ranged to be alternately engaged by the

clutch lever during the reciprocation of the
carriage and operate the same, at least one

~of the trip members being adjustable to cause

the clutch lever to position the clutch in neu-
tral position. '
6. In a machine of the class described,

‘work supporting and turning means, a re-

ciprocatory carriage, a motor, driving con-
nections from the motor to the carriage in-
cluding a reverse clutch, and trip mecha-

nism for the clutch including a reverse le-

ver, a fixed trip bar on the carriage a pair
of endwise spaced trip bar extensions,
clamps connecting the extensions to the trip

‘bar, said clamps being longitudinally ad-
Justable on the trip |
‘being longitudinally adjustable in the

bar and the extensions

clamps and yielding trip members on the ex-
tensions arranged to alternately engage the
clutch lever during the reciprocation of the

carriage and operate the same.” |

7. The structure defined in claim 5 in
which at least one of the trip members may

be set to cause the clutch lever to position
‘the clutch in neutral position. '

8. In a machine of the class described,
work supporting and turning means, a re-
ciprocatory carriage, a cross slide on the
carriage, a turning tool and a erinding wheel
on the cross slide, means for operating the

‘cross slide to alternately position the turn-

ing tool and grinding wheel for action on
the work, a tank beneath the turning tool

and grinding wheel for holding a cooling

fluid, & pan in the top of the tank having a
settling compartment and an overflow com-
partment, the former being arranged to dis-
charge into the latter and said latter drain
into the tank, and a pump and connections
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~ including
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q nezale for taki

ng the coolmg

fluid from the tank and dlscha,rtrmﬂ* the same

'5.

15

25 C

_30

~ a motor, a universal drwe from the motor _

85

through the nozzle onto the Werk bemg
oround. = - -

9. In a mechme of the cla,es described,
work suppertl ng and turning means, a re-
- ciprocatory calrliage, & Cross slide on the
carriage, a turning tool end a grinding wheel
on the CroOSs S,Ude, means for oper etlnw the

cross slide to alternately position the turn--
~ing tool and grinding wheel for action.on

the *work a t::lIﬂx benea,th the turning tool
and “il]ldlll“ Wheel for holdmcr a. 00011110

ﬂmd, a pan in the top of the tanlr. hevmo

a settling compartment and an overflow
eompartment the former being arranged to

discharge into the latter and said latter'

c:ludmg a reverse clutch a trlp mechemsm.

for the reverse clutch mcludmo* a reverse

lever, and a pair of spaced trlp members

_ar*rano'ed to be alternately engaged by the
clutch lever during the *ecrproeatlon ot the

motor to operate the same.
14. The structure defined 1

70

in eclaim 18

which further includes yleldlntr means op- .

tlenS.

tU.I‘%S
ADOLPH STORM.
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drain into the tank, a pump having an in-

take leading from tﬂe tank, a hose lecrdmﬂ.

from the pump and having a nozzle carried

by the cross slide and armno'ed to chs(,haroe _-
~ on the Work being -:rround

10. In a mechme of the class described,
worle supporting and turning means, a re-

iprocatory carriage, a cross slide 011 the

carriage, a turning tool and a grinding wheel

on the Cross ehde means for adjusting the
cross slide for dlt@fl’l&tﬂly positioning the
turning tool and grinding wheel in respect

to the work and for feedme the same thereto,

to the G*rmdmﬂ wheel, and connections from
the ellde to the rmwersel drive for holdm

~ the universal drive in a predetermined rela,-

tion to the cross ehde durmg movements Oi

~ the slide and the carriage.

~ work supporting and turning means, a re-' _

11. In a machine of the class deecrlbed

- ciprocatory carriage, a cross slide on the

40

carriage, a turning tool and a orinding wheel

on the cross slide, means for adjusting the

cross slide for alternately positioning the

turning tool and grinding wheel in respect

to the Work and for feedmn* the same there-

45
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80

to, a motor, driving connectlons from the
motor to the grmdmﬂ wheel including a

belt and guide pulleys therefore, a- moveble
- support for the guide pulleys, and connec-

tions from the cross slide to the support for
moving the support with the slide and the
carriage.

12. In a machine ot the class descrlbed "

95
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In testimony wher eor we affix our signa-

erative on the clutch lever to hold the

clutch 1n elther of 1ts two eperatwe posi- 75 .

- 80

85

90
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work supporting and turmng means, a re-

ciprocatory carriage, a Cross slide on the
carriage, a pair of teols on the cross slide,
one of Whlch is rotatable, means for adjust-
ing the cross slide for alternately position-

ing the tools for action on the work, a mo-

‘tor mounted for universal movement and a
universal drwe for the motor to the rota,t‘l,—' .

ble tool."

18, Tn a machine of the class descrlbed -
work supporting and turning means, a re-

erproeatory carriage, a.- moter drwmg con-

| neetlons from the motor to the C&I‘I‘laﬂ"e in-
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