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To all whom. it may concern: -

Be it known that I; Caarues C. Dopeg; a
citizen of the United States, and a resident
of Worcester, in. the county of Wercester and

.State of Massachusetts, have invented cer-

tain new and aseful Improvements in Ma-
chines for Twisting Crank-Shafts, of which
the following.is a specificgtion. .
Crank shafts. for-threeicylinder and six-
cylinder motors are usually forged with the
pins and bearingsin a sipgle plane and the

forging must thereafter be twisted in corder

to locate the
each other.

The object of the present invention is to
provide a machine by which the ferging
after a single heating, may be properly
twisted and the pins accurately located ac-
cording to the design of the shaft.

The invention is capable of a variety of
embodiments, but I have illustrated upon the
drawings and shall hereinafter describe the
best embodiment of the invention now known
to me. ‘

Ref

pins at the proper angles to

ing to the said drawings,—Figure
1 repreégnts in side elevation a crank-shaft-
twisting machine embodying the invention.
Fig. 2 represents a plan view of the same,
partially in section.  Fig. 3 represents a view
of the tail end of the machine. . Fig. 4 repre-
sents a longitudinal section through-the ma-
chine. " Fig. 5 represents a section on the line
5—5 of Fig. 4. Fig. 6 represents a similar
section on the line 6—6 of Fig. 4. Fig. 7
represents a face elevation of the h'bl(Ting
vise, and shows the device for centering the
shaft.- Fig. 8 shows in side elevation and in
sectjion one of the vise locks. Figs. 9, 10, 11,
12, 13 and 14 illustrate successive steps i

40 twisting the shaft to locate the crank pins at

45
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56

“tor, Fig. 18 bein,

the properiangles, Figs. 10, 12 and 14 being
end views of the shaft as shown in Figs. 9,
11 and 13, Figs. 15, 16 and 17 show- the
position of the clamps of the twisting vise
after the latter has twisted various portions
of the crank shaft” Figs. 18 to 2!, inclusive,
show the centrolling mechanism for the mo-
a side elevation partiaily
in section on theline 1818 of Fig. 19.

The machine, which illustrates one em-

"bodiment of the invention, comprises, gen-

erally speaking, a rotatable twisting vise, a
relatively stationary vise for holding that
portion of the forging which is to be twisted
in glinement ;with the axis of the twisting
vise, gnd.-a tail elamp or vise for holding the

Spéeiﬁcation of Totters Patent, Potented July 28, 1914,

main body of the forging. These parts are
all- supported upon a suitable bed, mecha-
nism being provided for moving the holdin

vige. longitudinelly of the machine towar

and from the twisting vise. The tail vise is
movable longitudinally of the machine and
laterally thereof, it being necessary not only
to advance the forging longitudinally of the
machine, but alse to move it laterally to posi-
tion the part to bs twisted in the axis of the
twisting vise. These relative movements

8¢

(]

could easily be secured by moving any of the

three elements to which I have referred, but,
for the sak convenience of construction
and design, i ferable that the twisting
vise be mounted in fixed bearings, in which
event the I
held against

i raieverse rmovement, but
should be capable of movement toward and
from the ¢ 3z vise.
son, therefore, it i3 desirable that the tail
vise should be capable of both lateral and
longitudina! movement, as stated. I pro-
vide mechanism for rotating the twisting

ing vige should likewise be.

70

76

For the same rea- -

vise by power and for stopping ‘the move- .

ment thereof at predetermined points in its
rotation. Hor instance, it is desirable to
twist some poréions of the forging through
an are of 30°, and others through an arc .of
#0° in twisting & six-crank shaft. While the
holding vize and tail vise may be moved by
power transmitied from a suitable power
mechanism, yet this is not essential and the
machive, as shown, is provided with means
by which these elements may be moved from
manuaily-driven shafts.

The bed of the machine is indicated at 20
and is of the box type, being shown as sup-
ported at its ends by pedestals or standargs
21, 22. At the head of the bed there is af-
fixed a split bearing 28, (the split permit-
ting expansion of the bearing). This bear-
ing has a relatively large internal diameter,
and it is shown as secured by bolts 24 to the
end of the bed. As'a detail of construction,
it may be noted that the central lower por-
tion of the bearing is bolted to a plate 25
which in turn is bolted to a transverse rib
26 extending across the boitom of the bed.
The bearing, 2s stated, is split, and the ad-
jacent lugs 27 are held together by powerful
springs 28 which are located between the
lags 27 and nuis 28 on a threaded pin 30
passing througli-the lugs. Journaled in the
hearing is what may be termed the twisting

iss, which comprises an annular

o

I
head or viss,
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carrier 31. ~ At its outer end, the carrier is
provided with a gib 32 which {akes over the
outer face of the bearing 23, and with a pe-
ripheral flange 34 which bears against the
inner face of the bearing 23, so that the car-
rier 31 is held against axial movement. The
flange is provided with worm teeth so as to
constitute a -worm wheel by movement of
which the ring may be rotated about its axis.
Preferably the axis of the bearing is in-a
vertical longitudinal central plane of the
bed, and in a horizontal plane some distance
above the bed, as shown in Fig. 4. To the
inner face of the carrier are secured two
clamping-jaws, of which one is movable rela-
tively to the other. The stationary jaw is in-
dicated at 35, and the movable jaw at 36,
the latter being pivoted at one end to the
stationary jaw by a screw pin or pivot 87

' (see Fig. 2).  The said jaws, when in op-

erative position, are substantially ‘in paral-
Jelism, and they are provided with remov-

* able face blocks or shoes 38, 39 for engage-

30

ment with the cheeks or cranks of the forg-
ing. For the purpose of closing the jaws
and locking them in closed position, ' a
hooked latch 40 is' pravided. The hooked
portion of the latch is adapted t¢ take under
a keeper 41 at tho torresponding end of the
jaw 85. Said latéh is mounted upon an ec-
centric 42 keye£ t6 a-ftud shaft 43 journaled
in ears 44 formed on the end of the movable

. jaw 36, as shown in Fig. 8. Secured to the
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shaft 43 there is a handle 45, so that, after
the hook 40 has been engaged with the
keeper 41, the shaft 43 may be rotated by
the handle 45 to exert great power in bring-
ing the two jaws into clamping engagement
with the cheeks of the forging. . By impart-
ing a balf revolution to the shaft 43, so.as to
bring the major axis of the eccentric 42 in
line with the hook 40, the jaws will be locked
in their clamping or operative positions.
Upon swinging the handle 45 to the left in
Fig. 5, the hook will be released from the
keeper and the hook may be swung manu-
ally away from the keeper so as to permit
the movable jaw 36 to be swung upwardly
by hand out of engagement with the work.
By providing interchangeable face blocks or
shoes 88 and 39 of different thicknesses, it is
pessible to accommodate the machine for
forgings of different sizes. Each face block
or shoe is provided at its ends with lugs 46
which straddle the jaw and through which
lugs removable pins 47 are passed, as shown
_in Figs. 4 and 5. The twisting vise, which
“has thus been described in detail, is rotated
by a transverse power shaft 447, preferably
driven in opposite directions by an individ-
ual electric motor. I have not deemed it nec-
essary to show this motor, and any one of the
various forms of motors now on the market
may be utilized for the purpose. The shaft
. 447 extends transversely of the bed and is

1,105,188

mounted in Bearings afforded by side walls
of the bed at the head end thereoil. Thers is
a worm wheel 48 keyed to the said shaft and
engaging the worm teeth formed on the vise
for rotating the latter. I will subsequently
describe the mechanism by which the rota-
tion of the vise may be started and then
stopped automatically, after it bas been ro-
tated a predetermined number of degrees.
The holding vise is, as previously stated,
arranged to slide longitudinally of the bed.
To this end, there are formed on the side
walls of the bed internal guideways -or
shears 50, as shown in Fig. 6, upon which
is mounted a sliding carriage 51 which sets
within the bed. It will be noted as a detail

+of construction that the carriage is provided

with gibs 52 which take under undercut por-
tions of the guideways or shears 50. To
tlte under side of the carriage is secured a
longitudinal rack 53 with which is engaged
a pinion 54 on .a transverse shaft 53 jour-
naled in the side walls of the bed below the
carriage and having upon its projecting end
a crank handle 56 by which it may be ro-
tated to advance or withdraw the carriage,
as may be. Mounted upon the carriage are

70
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clamping-jaws 57, 58, the end of the latter -

being pivoted to the end of the former by a
pivot pin 59. The stationary-jaw 57 is se-
cured to the carriage by pins, of which one
may slide in a slot as the jaw expands or
contracts. To the opposing faces of the
clamps. 57, 58 are secured interchangeable
face blocks or shoes 60, similar to those se-
cured to the jaws of the twisting vise. The
means for locking the two ends of the jaws
together is the same as that utilized for lock-
ing the jaws of the twisting vise and com-
Erlses the hook 62 adapted to take under a

eeper 63 on the stationary jaw, said hook
being journaled upon an eccentric which is
rotated by a handle 64.- When the jaws of
the holding vise and the twisting vise are in
horizontal position, the faces of the blocks
39 and 61, and 38 and 60 are substantially
in alinement, or are in the same horizontal
plane respectively.

It is necessary that that portion of the
crank-shaft which is to be twisted should be
accurately centered with respect to the axis
of the twisting vise, and to this end I pro-
vide the holding vise with a centering mech-
anism. This comprises a notched slide 65
adapted to slide in guideways 66 formed on

| or secured to the front face of the carriage
+81. Normally the weight of the slide causes

it to drop inte an inactive position.::' For
the purpose of moving it into position to
center the work, I provide a two-armed
lever 67, the inner end of which is forked to
engagé a pin 68 projecting from the slide
and the outer end of which 1s formed with-a
handle 69 which may be grasped and marip-.
ulated by the operator. The lever is ptv

95

100

105

1156

123

i35

130



10

1%

8

a5

49

45

LY

114

60

65

" 3,106,188

oted upon » pin 69° projecting from the face
of the.earriage. ‘

The ‘tail vise, as I have already stated,
may be fed longitudinally of the bed and
also transversely- thereof. This vise com-
prises # carrisge 70 which is adapted to
slide longitudinally of the bed upon ways
or shears 71 formed on the upper edges of
the side walls of the bed. Said carriage has
aprons 72 which project downwardly and
overlap the outer faces of the said side walls.
Journaled in the aprons are two shafts 73,
78, each of which is provided with a crank
handle 74 by which it may be rotated. On
each ghaft there is a pinion 75 located be-
hind ‘the ‘apron, and intermeshing with a
rack 76 secured under the undercut portion
of the way or shear 71. By revolving either
of the crank handles 74, the carriage may
be fed longitudinally of the bed. It will'be
observed, by an inspection of Fig. 1, that
the apron 72 projects rearwardly frem the
carriage and that the shaft 73 is journaled
in a vertical plane in the rear of the main
body of the carriage. This is to counter-

balance pressure exerted on the tail vise by |

the work, when the latter is supported
wholly by the tail vise. The upper portion
of the carriage is provided with transyerse

guides 77 to recelve a crosssslide 78, the

[atter being held in place by a gib 79, This
cross slide is moved transversely of the bed
by a screw shaft 80 journaled in the ear-
riage 70.and engaging a nut 81 formed on
or secured to the underside of the cross slide.
On the projecting end of the screw bar there
js a crank handle 82 by which it may be ro-
tated. Upon the cross slide are mounted
the clamping jaws 83, 84. One end of the
jaw 83 is. prvoted to the slide by a pin 85
so that the other end may be swung freely
upward, and alse adjusted by a screw 86,
said adjusting screw passing through a
threaded aperture in the jaw 81 and engag-
ing the upper surface of the cross slide.
The movable jaw 84 is pivoted to the jaw 83

by the pin 85; and the confronting faces of

V-shaped
The

the jaws are provided with
notches 860, 860 to receive the work.

jaws are normally thrust apart by a com-

pression spring 87 placed between the free
end of the jaw.84 and the pivoted end of
the jaw 85, but said jaws are forced to-
géther by any suitabld clamping mechanism,
such as a screw pin 83 pivoted at 89 to the
lower jaw and passing through a slot’in the

jaw 84. A nut 90, on the threaded portion

of the screw pin; above the upper jaw; may
be rotated to force the movable jaw 84 to-
ward the jaw 83 so as to clamp the work
between them. ]

1 have heretofore referred to the fact that
mechanism is provided for automatically
stopping the rotation of the twisting vise

after the lztter has been rotated through

a predetermined number of degrees. . Any
suitable knock-off mechanism for accom-
plishing this may obviously be used.” Inas-
much, however, as 1 have indicated that it
may be desirable to drive the twisting vise
by an electric motor, I have illustrated
means for closing the circuit and for inter-
rupting the circuit through the motor when

70

the twisting vise has reached the desired

limit of its rotation, in one direction or the
other. This mechanism comprises a switch
or controller, by which the circuits for sup-
plying current to the motor are so regulated

-or controlled that the {wisting vise will be

driven in the proper direction, and electric

circuit breakers movable with the switch -

into the path of movement of any one of a
series of cam stops revolving in unison with
the twisting vise, whereby the circuit will
be broken when the said vise has been ro-

tated through the desired arc. = Secured to”

the bearing 23, there is a bracket 100 to
which is pivoted a controller or switch lever
101 by means of an upright hollow screw
or sleeve 102. The bracket 100 is shown in
Fig. 9 as sector-shaped in plan view, and it
is provided with two series of switch con-
tacts, these several contacts being indicated
at a, b, ¢, and d, ¢, f. Corresponding to the
contacts, there are apertures ¢, &, ¢, 2, j, k
and m formed in the plate to receive a

spring-tensioned pin 103 carried by the end’

of the switch-lever 101, and hold said lever
in any one of a plurality of positions. Al-
though the details may be greatly varied, I
will describe the means which I have illus-
trated for mounting the pin. '
Passed upwardly through the switch
lever, there is a socket piece 104, through

“the lower end of which the pin 103 passes.

A collar 105 is secured to the pin, against

_which bears a spring 106 arranged in the

socket. piece, its upper end -abutting against
a sleeve 107 screwed into the upper end of
the socket piece 104. A handle 108 of wood
or jpther insulating material is screwed upon
the projecting end of the socket piece to
furmish means by which the switch lever
may be swung about its axis or pivot. It
will be noted in Fig. 19 that the switch con-
tacts @, b, and ¢ are more remote radially
from the pivot 102 for the switch arm than
the contacts d, e and f. Secured to the un-
der side of the switch arm, there are contact
members 109, 110, the former for making

-electrical contact successively with the sta-

tionary contacts a, b and ¢, and the latter
for making like contacts successively with
the contacts d, ¢ and f. When the switch
arm 101 is in its neutral position with the
pin in the hole z, as shown in Fig. 19, the
motor is deprived of current for iis opera-
tion and is at rest. The lever 101 has a
short arm 111 projecting from the pivot
pin in the oppoesite direction, and on the
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free end of this arm and in an 1nsnjation
block 112 secured therein are two station-
ary contacts '113, 114 which project up-
wardly and dop'nwardly from the block as
shown. The contact 113 has an eXtension
115 to “which is secured a conductor 116
leading. to one side of the motor, and to the
contact 114 there is an extension 117 fo
which a conductor 118 is connected; the last-
menticned econductor passing - upwardly
threugh the hollow pivot or sleeve 102.

Piveted to the hub or the lever 101 are
two parallel circuit breakers. or levers 120,
121, which carry contacts 123, 194, respec-
tively, for engagement with the relatively
stationary contacts 113, 114, the contact on’
each lever being held in engagemnet with
its corvesponding contact by a spring 125.
The contect 123 is flexibly connected by a
conductor 126 with the contact member 110,
whereas the contact 124 is connected by a
similar conductor 127 with the contact mem-
ber 109. The two pairs of contacts 114 and
124, and 113 and 123, may be respectively
opened or separated to break the circuit
thirough the motor and thus cause the im-
mediate stopping of the same.

Connected to the contacts &, ¢ and f is a
conductor 128, which, with the conductor
116, supplies current to the motor to cause
the rotation of the armature thereof and
drive the twisting vise in a clockwise di-
rection. A like conductor 129 is connected
t0 the three contacts @, & and ¢ so that
throngh this conductior and the conductor

118 a retation of the armature of the motor

is such as to rotate the twisting vise anti-
clockwise. Now it will be seen that, by
swinging the handle or switch lever 101 in
ene direction or the other, current may be
supplied to the motor to drive the twisting
viz2 in the corresponding direction. When
the switch handle is in its neutral position,
no current is supplied to the motor, since
the two contacts 109, 110 are disengaged
{rom their corvesponding contacts a, 0, ¢,
aud d;e, f. and the motor will remain at rest
until the carrent is closed. But when either
contael 109 or 110 is in engagement with
any enc of s complemental contacts, cur-
rent will be supplied to the motor and the
latter will continue to rotate the twisting
vise. It iz for this reason that I provide
the switch lever with the circuit breakers
120, 121, and the contacts mounted thereon.
To operate the. circuit-breakers, T provide
a plorslity of adjustable knock-off cam
stops, and into the path of which the break-
ers are movable, which 1s movable with the
twisting vise. To this end, T secure to the
aib 82 a segmental carrier 130 which extends
through an arc of a little more than 120°.
To the convex side or to the periphery of
thiz carrier, 1 attach two series of staggered
stops, one series for each of the cireuit

- supplies current to the motor.

1,106,188

breakers 120, 121, as shown in Figs. 20 and
21. The stops which are employed for coac-
tion with the breaker arm 120, when the
twisting vise is moving anti-clockwise,

(looking at the head end of the mechanism), 19!

are indicated af 131, 132 and 133, while © /
these which cogperate with the circajt-i’
breaker 121 are indicated at 1384, 135 and

136. The two stops 131 and 184 operate

their corresponding breaker arms so as to gg
stop the rotation of the twisting vise when
the jaws thereof :are in exactly horizontal
position, as shown in Fig. 5. The stops
132 and 135 brealkithe cireuits when the jaws
have roached an angle of exactly .30° to gg
the horizontal, whereas the stops 133 and 136
stop the rotation of the twisting vise when
the jaws thereof are at an angle of 60° to
the horizontal, all according to the direction
of rotation of the twisting vise. The said: gg
stops 131 to 136 are arranged in staggered
position upon the carrier 130, as stated, and
as shown in Fig. 21, so that when the twist-
ing head is moving clockwise, the stops 134,
135 and 136 will move into engagement with go
or pass the arm 121 according to the position
in which the switch lever may be located.
When the switch lever is moved from its
neutral position so that the pin 108 is in the
sccket 7 and the contact 110 is engaged with ¢g
the contact d, the end of the circuit-breaker
120 will be set intc position to be engaged
by the stop 131 so as to break the circuit
through the motor and stop the vise in-a

horizontal pesition. By moving the switch 30

lever 101 into engagement with the contacts
e and f, the circuit-breaker 120 will be
brought successively into paths of the stops

132 aud 133. Conversely, the switch arm

101 may be brought to close the circuit 3o5 -

throngh the contacts ¢, b or a, and the cir-
cuit-breaker 121 be set 1n the paths of either
the stops 134, 135 and 136, as the case may
be, s¢ a3 to stop the rotation of the twisting

vise with the jaws, either in a horizontal po- y3¢

sition at an angle of 80° or at an angle of
60° to the horizontal. From the foregoing,
it will be readily seen, therefore, that by
eiting the switch lever the riotor may be

in either direction, and that when the latter
has rotated through the desired number: of
degrees, it wiil be brought to a state of rest
automatically by breaking the circuit which

stated, however, any other suitable stop
mechanism (either electrical or mechanical)
may be utilized in lieu of the one which I
have herein described.

I will now describe how the machine niay 128

be operated in twisting a crank-shaft for a
six-cylinder gasolene motor, although it will .
be understood that the machine is equally
capable of twisting a crank-shaftfor a three-
cylinder motor if desired, or jn~:twisting 439

rated to drive the twisting head or vise 33§

As. T have 3g¢
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other forms of work. I have already stated

that it is common practice to forge these

.crank-shafts with the crank pins, the bear-

ings and the various crank arms all in a
common plane,- as shown in Fig. 9. The
crank-shaft shown in this figure is formed
with the bearings o, p, ¢ and » and with the
crank pins s, 4, w, v, w and @. The cheeks or
crank arins are irdicated respectively at 210,
911, 212, 213, 214, 215, 216 and 217. The tail
vise is moved to the rear end of the machine.
The cross slide is adjusted thereon to the
proper position and the bearing » of the
heated forging is clamped between the jaws

15 thereon. The crank arm 211 s clamped be-

20
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tween the jaws of the holding vise after the
latter has been adjusted to proper position
and the crank arm 210 is clamped between
the jaws of the twisting vise, with the axis
of the crank pin s centered in alinement of
the axis of the twisting vise, the Iatter being
at this time with its jews in & horizontsal

osition. The controller or switch arm 101
18 set in position to start the rotation of the
twisting vise anti-clockwise (looking at the
machine from the head end thereof), and so
that the rotation of the twisting vise will be:
stopped by the circuit-breaker after it has
rotated through an arc of 30°. The rotation
of the twisting vise twists the crank pin s
and swings the crank arm 210-into the posi-
tion shown in Fig. 10. Thereupon the

clamps of the twisting vise and the holding’

vise are quickly released and the tail vise
advanced to bring the crank arm 211 be-

tween the twisting vise and the holding vise,

and through the controlling mechanism the

twisting vise is reversely rotated and the

jaws thereof are brought back to horizontal

position. : The tail vise is thew advanced and

adjusted laterally to place the erank arm 211
in the jaws of the twisting vise and the
crank arm'212 in the jaws of the holding
vise, with the crank pin ¢ axially in aline-
ment with the twisting vise. Thereupon the
twisting vise is again rotated snti-clockwise
through an arc of 30° t6 twist the crank pin
¢ and set the crank arm 211 in the position
showir in Fig. 12, The effect of this twist
is to bring the bearing ¢ back into alinement
with the other bearings z, ¢ . There-
upon, the clamps of ihe fald and twist-
ing vises are again open > tail vise
again advinced a short dis

crank arms from the said v
mg vise is again retury
tion with the jaws theroed
the tail vise is again sdvas
adjusted to place the
the jaws of the twist

¢ crank
he holding
axially
isting

iy

A

vise, with the. axiy of the b
in alinement with the sxi
vise. Through the conir
a8 previcuslytdescribed. i}

again rotated anti-cloekwise through:an arm:
of 60° on the axis of the bearing p; and, as &
result, the shaft in end elevation will have
the appearance shown in Fig. 14. In like
manner, the crank shaft forging is advanced
step by step and the remainnig bearings and
crank ﬁins g, w, and a twisted successively
through arcs of 60°, 30° and 80° in- a: elock:
wise direction, this varying, however, ac-
cording to the design of the shaft. During
all of this operation, which I have thus' de-
scribed, the end bearing » remunins firmly
clamped in the tail vise and the: forging is:
supported by the latter as it is being ad-
vanced through the holding snd twisting
vises. In order to prevent the engagement
of the shoulders with the stationary jaws of
the last-mentioned vises, the tail vise is piv-
oted so that a lever or pinch bar may be in-
serted under its rear end to lift it and the
forging high enough for the shoulders on
the forging to pass freely the stationary
jaws of the holding and twisting vises.

70
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It will be understood that all of the oper-.

ations which I have described’ as bein%. [;‘er-:
formed upon the forging are accomplished

‘after a single heating of the forging, thuse

operations being performed with great
rapidity and with nicety and accuraocy.
Since the forging is highly heated while the

:various operations thereon are being per-

formed, portions of the machine become
heated intermittently, and are caused to ex-
pand “and contract. For this reason the
bearing for the twisting vise is split and
expansible, and is secured only at its lower
portion in proximity to the worm which is

below it, so that the worm and worm wheel -

will always intermesh, notwithstanding the
expansion and  contraction of the annular
carrier of the twisting vige.

What T claim i5:— . ‘

1. In a machine for twisting crank shafts
having bearings and crank pins, a hollow
head, means for rotating it, jaws extending
across the said head on opposite sides of the
axls there¢f and movable one toward the
other to clamp the work between them,
and means- for securing said jaws to
said head to leave an unobstructed space he-
tween the jaws on either side of said axis
for the transverse adjustment of the work
crosswise .of the head to bring any erank
pin or bearing in alinement with said hend.

2. A machine for twisting crank shafts
naving bearings and crank pins, comprising
a rotatable twisting vise, a holding vise, a
bed on which said visea are mounted, said
twisting vise consisting;of a hollow head,
jaws on the end thereof crossing the open-
ing therethrough on both sides of the axis
and having an unobstructed space between
their faces for the transverse adjustment of
the crank shaft crosswise of the head to per-
mit any pin or bearing to be positioned in
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alinement with said axis, means for attach-
ing said jaws to said head, and means for
locking said jaws upon the crank arms of
the crank shaft.

3. A machine for twisting the crank pins
and bearings of crank shafts, comprising a
rotatable twisting vise and a holding vise,
each of said vises having a pair of clamping
jaws arranged on both sides of the axis of
the twisting vise, each pair of jaws being
separated to provide a space extending dia-
metrically across said vises to permit the

shaft to be moved longitudinally of said’

space to locate a crank pin or a bearing
thereof in alinement with the axis of the
twisting vise. _ '

4. A machine for twisting the crank pins
and bearings of crank shafis, comprising a
rotatable twisting vise and a holding vise
each having a pair of clamping jaws spaced
to provide a transverse adjustment of said
shaft to locate any pin or bearing in axial
alinement with the twisting vise, a bed for
supporting said vises, means for effecting the
rotation in either direction of the twisting
vise, and means for supporting and trans-
versely adjusting said shaft with relation to
the holding and twisting vises.

5. A machine for twisting the crank pins
and bearings of crank shafts, comprising a
rotatable twisting vise and a holding vise
each having a pair of clamping jaws spaced
to provide a transverse adjustment of said
shaft to locate any pin or bearing in axial
alinement with the twisting vise, a bed for
supporting said vises, means for effecting the
rotation in either direction of the twisting
vise, transversely movable means for holding
and transversely adjusting said shaft with
relation o the holding and twisting vises,
and mechanism for effecting a relative longi-
tudinal movement of said holding and twist-
ing vises and sald transversely movable
means, to lecate the crank arms of said shaft
successively in said holding and twisting
vises. ’

6. A machine of the character referred to
comprising a non-rotary vise having clamps
for engaging a ecrank shaft, a rotatable
twisting vise having clamps for engaging
the crank shaft, means for rotating the
twisting vise in one direction or the other,
a tail vise having clamps for engaging the
crank shaft, and means for moving said tail
vise lateraily to adjust the crank shaft rela-
tively to the holding and twisting vises.

7. A machine for twisting crank-shafts

comprising a vise for engaging one crank

arm of a crank-shaft, a vise for engaging
another crank arm of said shaft, means for
rotating one of said vises to twist a portion
of the shaft between said crank arms, clamp-
ing Jaws on each of said vises having an
unobstracted space between them to permit
« lateral adjustment of the crank shaft for
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bringing any bearing or crank pin into aline-
ment with the twisting vise, and means for

locking the jaws of each vise upon the shaft. .

8. A machine of the character referred tc
comprising a holding vise, a twisting vise,
a bed upon which said vises are mounted, and
means on said bed for moving the work
longitudinally and laterally -relatively to
said vises. * ‘

9. A machine of the character referred to
comprising a bed, a head journaled on said
bed with its axis longitudinal of said bed,
clamping jaws carried by said carrier, means
for rotating said carrier, a second carrier on
said bed, means for moving one of said car-
riers longitudinally relatively to the other,
a cross slide on the second carrier, and a
work clamp on said cross slide. -

. 10. A machine of the character referre
to comprising a bed, an annular carrier jour-

naled on said bed with its axis longitudinal:

of said bed, clamping-jaws carried by said
carriér, means for rotating said carrier, a
carriage slidable longitudinally on said bed
toward and from said carrier, clamping-jaws
on said carrier, a tail carriage slidable longi-
tudinally on said bed, a cross slide on the
tail carriage and a work clamp on said cross
slide. ‘
11. A machine of the character referred to
comprising a bed, a twisting vise journaled
thereon with its axis longitudinal of the bed
and having jaws for engaging a crank arm
of a crank-shaft, a holding vise on said bed
having means for-centering that portion of
the "shaft to be twisted in axial alinement
with the twisting vise, and also having jaws
for engaging the said shaft, and means for

rotating the twisting vise in either direction.

12. A machine of the character referred
to comprising a bed, a twisting vise jour-
naled thereon with its axis longitudinal of
the bed and having jaws for engaging 'a
crank arm of a crank-shaft, a holding vise
on said bed having means for centering that
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portion of the shaft to be twisted in axial

alinement with the twisting vise, and also
having jaws for engaging the said shaft,
means for rotating the twisting vise in
either direction, and means for moving one
of said vises longitudinally of said axis.
13. A machine of the character referred
to comprising a bed, a twisting vise jour-
naled thereon with its axis longitudinal of
the bed and having jaws for engaging a
crank arm of a crank-shaft, a holding vise
on said bed having jaws for engaging the
said shaft, means %or rotating the twisting
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vise in either direction, and a tail vise on -

the bed movable both longitudinally and
laterally to locate the work in the first-men-
tioned vises,

14. A machine for twisting the crank pins
and bearings of a crank shaft comprising a
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a crank-shaft, a twisting vise for engaging
another crank arm of the work, each of said
vises having jaws for engaging said crank
arms and for receiving said crank arms with
any crank pin or bearini of said shaft in
axial alinement with the twisting vise,
means for rotating said twisting vise in
either direction through ares of varying
length, and means for autematically stop-
ping the rotation of said twisting vise in
either direction at predetermined points.

15. A machine for twisting the crank pins
and bearings of a crank shaft comprising a
holding vise for engaging one crank arm of
a crank-shaft, a twisting vise for engaging
another crank arm of the work, each of said
vises having jaws for engaging said crank
arms and for receiving said crank arms with
any crank pin or beat‘in% of said shaft in
axial alinement with the twisting vise,
means for rotating said twisting vise in
either direction through ares of varying
length, and automatic means controlled by
the twisting vise for stopping the rotation
of said twisting vise when the work has been
{wisted through a predetermined arc of
movement in either direction.

16. A machine of the character referred to
comprising a bed, a holding vise thereon, a
twisting vise thereon, means for rotating the
twisting vise in either direction, a plurality
of stops rotatable simultaneously with the
twisting vise, and means codperating with
said stops for automatically stopping the
rotation of the twisting vise in either direc-
tion, at any one of several predetermined
points iu its rotation.

17. A machine for twisting crank shafts,
comprising a helding vise and a rotatable
twisting vise, exch of said vises having jaws
for engaging the crank arms and for receiv-
ing sald arms with any pin or bearing of
said shaft in axial alinement with the twist-
ing vise, mechanism for rotating said twist-
ing vise, and mechanism including a plu-
rality of stops, for auntomatically stopping
the rotation of the twisting head at any one
of several predetermined points in its rota-
tion,

18. A machine for t¢wisting crank shafts,
comprising a holding vise and a rotatuble
twisting vise, each of =aid vises having jaws
for engaging the erank arms and for receiv-

w7

ing said arms with any pin or bearing of
said shaft in axial alinement with the twist-
ing vise, mechanism for rotating said twist-
ing vise in either direction, and mechanism
for stopping the rotation in either direction
of said twisting vise at predetermined points
comprising a controller for determining the
direction of rotation of said twisting vise,
knock-off devices, and a plurality of stops.

19. A machine of the character referred to
comprising a holding vise, a rotatable twist-
ing vise, work-engaging jaws on each of said
vises, means for rotating the twisting vise,
and means for centering that portion of the
work to be twisted in the axis of the twist-
ing vise.

20. A machine for twisting the crank shaft
for three or six cylinder motors, comprising
a rotatable twisting vise including an an-
nular head and clamping jiws extending
across said head on both sides of the axis
thereof and separated to have an elongated
space between them extending diametrically
across the head, a holding vise having simi-
larly spaced jaws, means for causing said
jaws to clamp the crank arms of the crank
shaft, means for rotating the twisting vise in
different directions, means for controlling
the direction of rotation of said twisting
vise, and mechanism for determining the
length of the arc of rotation of said twist-
ing vise.

21. In a machine for twisting the crank
pins and bearings of a crank shaft, compris-
ing a rotatable hollow carrier, and jaws
mounted on said carrier, and extending
when in locked position substantially in par-
allelism across said carrier, saul jaws pro-
viding an open slot diametrically of the car-

rier whereby the crank shaft may be bodily"

adjusted transversely of the axis of the car-
rier to locate any pin or bearing of said shaft
in axial alinement with said carrier, in com-
bination with means for effecting such
bodily adjustment of said shaft, and a bed
on which said ecarrier and said means are
supported.
In testimony whereof I have affixed my
signature, in presence of two witnesses.
CHARLES C. DODGE.
Witnesses:
Jorx BROCKLEBANK,
J. O. LiNDgrEN,
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