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o il whom it may concern.:
Be it known that I, JAMES J. FIFIF‘LD a citi-

zen of the United Stetee residing at Chelsee,

in the county of Suffolk and St,ete of Massa-
chusetts, haveinvented certain new and use-

fulImprovements in Machines for Coneaving

Razors; and I.do hereby declare the follewmn'
to be a ful] clear, and exact description of the
invention, such as will enable others skilled
in the art To which it appertains to make and
use the same, reference being had to the ac-

companying drawings, and to ﬁﬂ'mes of refer-
ence marked thereon, which form a part of

this specification.
This invention relates to apparatus for con-
caving razors and consists in mechanism

| whereby the act of concaving may be done

automatically and cmnpletely This appa-
ratus embodying my invention may. be con-
sidered as relating to an invention described
in United States Letters Patent No. 466,777,
issued in my name on the 12th day of Ja.u-
uary, 1892.

- My improvementsare embedled in the tool-
stock for. holding the razor, likewise in mech-
anism by which feed movement to and fro of

- sald tool-stock is produced longitudinally of

30 5

‘the razor which passes between revolving
stones or grinders; also in providing two.

grinder-heads, which are revoluble axially in
order to change the ‘grinders; and in verti-

~cally I'GCIpI‘OG&tIB“‘ carriages to cause the
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same.

grinders to move across the razor blade from

the back of the razor to the edge and con-:

versely; moreover in the use of a templet by
which the shape of the curvature or the form
of the razor in cross-section is regulated.
Other peculiar features and characteristics

~ will be more fully heremefter described and.

explained.

The drawings represent in Figure 1 a plan
of a machine embodymﬂf my mventwn and
employed in concavingrazors. Fig. 2is a ver-
tical longltudma.l seehonal elevetmn of the
same. Fig. 3 is a vertical sectional elevation
transversely on line 2. 2. in Fig. 2. Fig. 4 is
a side elevation of the pulley- stand which is
attached to and forms a part of the end of the
movable frame shown-as broken in Fig. 2

Fig. 5 is a perspective view of the tool- stoek |

Fig. 6 is a vertical longitudinal section of the
Fig. 7 1s a Vertical section of the tool-

| Stock table shewmn' the roller beermﬂ's

|

ing its entl friction bearings.

‘Rotation of the shafts is effected by the pul-

~which varyin quellty, some eoarse, ethere fine

Fig.
8 is a side elevetwn of the adJueteble COon-
necting rod. Fig. 9 isa plan view from 1 e-
neath. Fig. 10 is a cross section of a razor
as eonceved Fig. 11 is a side elevation ofa
templet edapted to produce a peculiar form
of concaving. Fig. 12 is a vertical section,
enlerﬂ*ed 1n part of the movable table ehow-
Fig. 13 is
sectlon of the same parts llkemee enla,ru*ed |
on line 4 y in Hig. 12. . |
This machine for concaving razors as 111115- |
trated in the accompanying drewmn's com- 635
prises a suitable frame or casting 2 forebese
or bed-plate provided with 0ppoutely dis-
posed vertical twin brackets 3. 3’. 4. 4’. on
which are pivoted similar standards 5. 5,
fitted to receive vertically moving cerrleges
6. 67, composed of short cy lindrical shells 7.7".
These latter are bored to contain grinder-
heads 8. 8’ in which are mounted three rotary
shafts 9, 97, 9% earrying grinders 10, 1¢/, 102,

53
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75
according to the work to be operated upon.
Said heads are adjustable axially, and radi-
ally bored in order to enable them to be held
in three different positions by pins 12 12°.
80
leys 14, one for each shaft, while a ecircular
disk 15 at the rear, and a trla,nﬂ'uler plate 16

in front serve to keep said shafts in para,l-

lelism.

The top surface of the freme or base 2 sup- 85
ports a movable table or plate 13 adapted to

| move transversely of the frame and beneath

the standards 5, 5’. To remove friction to a
minimuam, perellel grooves 90 are cut in the
opposite ends of the frame 2 to receive anti- go
friction balls 91, while pendent pins or legs
92 engage said grooves. Hence while rolling

| freely upon its beermo's the pins act as ﬂ'uerds

to keep the balls in pleee Astill £ urthel ad-
justment to maintain uniform travel of the g5

table to secure it in place and to overcome

lost motion will be seen in Fig. 2. Hereis |
shown a gib or intermmediate stmp 17, which is

interposed between the base 2 and said table,
‘while anti-frietion conical rolls 18 rest agalnst

IOD

sald frame. A set screw 19 is employed to

thrast the gib against the frame and thus ob-
viates any leterel play, while the table is still
‘allowed to move freely and transversely across
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the frame.

Holding screws 935, serve to pre-
vent the gibs from moving out of place.

At the front side of the machine and rising
from the top surface of the frame 2 is secured

a bracket 20 equipped with posts 21 which

serve as bearings for a horizontal bar 23, rect-
angular in ceross section, adapted to recipro-
cate and furnished at its inner end with a
tool-stock 24 which is adapted to carry the
razor 25. Reference to Fig. 5 shows this head
to comprise two vertical parallel plates 26
adapted to open and close by sliding on a
gulde-pin 27 secured transversely of an arbor

- - or short rod 28.

Positive opening or closing is obtained by
meansof arightand left-handed screw 30,both
ends of which are squared and either of which
may be operated by a socket wrench. Upon
the face of the tool-stoek are affixed split
guide-plates 31,the space therebetween being
adapted to receive a pin 32, which is passed
through the joint of the razor. A pendent
bracket 34 supports an adjustable rest 35.
The sides of the plates 26 are pierced at a
point about opposite the rear extremity of the
razor in order to receive serew pins 36, which
terminate in holding disks 37 adapted to grip
the razor in thispart; while if the razoris not
in proper alignment, that isnormal to the face
of the grinders, retraction of one of the said
holding disks and advance of the other will
remedy the difficulty. The above-deseribed
tool-stock is intended to support the rear of
therazor. Thefrontend isupheld by anabut-
ment 59 on the front of the bracket. This
abutment contains a vertically adjustable
post 40 adapted to receive the back of the
Iazor. | |

This machine, asbefore premised, embodies
one of the essential features shown in my pre-
vious patent—that is the shell 7 and grinder-
head §, with its appurtenances are fixed or
stationary with respect to a plane drawn ver-
tically and longitudinally through the razor
blade. On the other hand the corresponding
shell 7" and grinder head 8’ are movable lat-
erally to and fro being controlled by the
hand feed-screw 41 which is secured between
the brackets 44" and engages a boss 42 affixed
totheframe 2. Furthermore the bed-plate 96
which carries the counter pulleys and serews
as a support forthe brackets 4 4/, slides in the
frame. 1Thusthe boss42isa fixture. Hence
rotation of the screw 41 compels advance or
retreat of the bed-plate 96 upon which is car-
ried the standard 5’, carriage 6’ and grinder
head 8. An adjustable stop-pin 43 in the
bracket is arranged to contact against the
frame2. Thusgexcessiveadvanceofthe mov-
able cutter-head is avoided by said stop-pin
43. When the razoris in position upon its
free-moving table, the feed 41 is operated and
one of the grinders in the head 8’ is brought
in contact with the razor which is pushed lat-
erally until it is stopped by the opposing

fastened to the carriages 6 6’.
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this way equal friction is applied simulta-
neously on both sides of the razor. o
In order to have the grinding stones wip
the entire breadth of the blade a vertical
movement 1s necessary. To produce this a
main shaft 45 with a pulley 46, continuously
rotary from some prime motor, is supplied.
At the inner end of this shaft is secured a
crank-pin 47, see I'igs. 2 3, and &, while a cross-

‘head 48 reciprocates on parallel guides 409.

Bars 50 50’ pendent from the main frame up-
hold two levers 81 51’ pivotally therefrom.
Connecting rods 52 52’ from the outer ex-
tremities of sald levers extend to and are
The inner op-
posite extremities of said levers are joined to

the crank-rod 53 which comprises several

parts to enable its length to be varied to suit
the different widths of razor blades. 'This
adjustment of the crank-rod is produced as
follows: The end of the main shaft 45 isfuar-
nished with a hub 54 in which is an undercut
slots, see Figs. 2, 8 and 9, diametrically across
its end. In this slot are placed two twin
blocks 66 57, the former fast in the slot, the
latter movable therein, while an adjusting
screw 58 which engages the block 56 is held
fast therein but allowed to rotate by means of
atransverse pin 69, Hence rotation of thelat-
ter will cause the block 57 to advance up and
down upon the serew, and this changes the
position of the crank-pin. KFrom the latter
extends the crank proper, which consists of
twin, jointed arms 60 60’ adapted to be moved
toward or from each other by means of a
right and left screw-threaded bolt 61. Thus
approach of the arms accompanied by a move-
ment of the block 57 downwardly willlengthen
the crank, while reverse movements will
shorten it, and in this way increase or lassen
the reciprocations of the carriage 6, 6/, and
consequently therise and fall of the grinders.
Theabove-described assemblage of parts now

provides for a free-moving table which car-

ries the razor; also two grinder-heads, one
of which is stationary with respect to the
razor, while the other is movable; likewise
revoluble grinders or grinding disks which
are carried by sald heads and are adapted to
rise and fall in order to wipe the razor for its
full width; but as it is necessary that the
razor should be operated upon for its entire
length, and to render such feed perfectly au-
tomatic the following group of mechanism is
provided: Upon the main shaft is fitted a
worm 62 while a worm gear 61 upon a shaft
62" secured in a bracket 63 supports the same.
A pin-plate 64 1s also mounted upon said shaft

and is connected by a shaft 75 to an oscillat-
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ing finger 65 affixed to the base 2. Kromthe

free end of said finger is a connecting rod 67
which operates a feed-lever 68. This latter
is pivotally mounted at 69 upon the bracket
20 and engages the bar 23 which ecarries the
tool-stock at the point 70. The upper end of

grinderinthe head 8 on the opposite side. In 4 this feed-lever is surmounted with a handle,

130G




while theend of the connecting rod 67 is forked

in order to allow the latter to be thrown off

~and permit the feed to be operated manually,

IO

if occasion should require it. - -
A ratchet 71 and pawl 72, ses Fig. 2, make

the feed positive, while the tmvel of the tool-

stoek can be changed by adjustment in the
length of the shaft 75 through the medium
of the screw 76. The pin-plate during one

‘half its revolution causes the tool-stock with
the razor to advance toward the grinders, on
the other half to retreat therefrom. I’rovided |

the adjustment effected by the change in the
length of the travel of the tool-stock by ad-
Justment in the length of the shafs 75 is not

exact, a further alteratmn can be effected by |

means of the screw-nut 78 secured to the post
79 upon the bar 23 together with the rod 80.

- dee Figs. 1 and 2.

20

Smee thecarriages 6 6” are Veltlcally mounft-

ed counter balance springs 81, 81, are sup-
plied, the tension of which is regulated by aid
of the nuts upon the posts.
these counterpoise springs, lateral springs
82, 82" are provided and affixed to two verti-
cal plates 83, 837, the tension of said springs

being exerted to press the pivotal standards

30
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5, 5’, away from each other. Furthermore

upon the plate 83 I have affixed an adjustable
templet 84, while a finger 85 is fastened upon

the carriage 5 and adapted to wipe across the

templet duunﬂ* the rise and fall of the car-
riage. These partsaresecured to the grinder-

hea,d which is stationary, so to speak, Wlth re-
spect to the razor.
form of contour in the coneaving of a razor
can be produced, since the spring 82 main-
tains the finger against. the templet, while
the grinder in its reciprocations and.carried
by the head 8 will follow its contour.
over the 0pp051te grinder held against the
razor and pressing the latter aga.mst the
grinder in the head 8 must necessarily follow

| the movements of the said head 8. Hence

0

~handle, a

60

similar curves will be reproduced upon oppo-
site sides of the razor.

The grinding stones are driven by belts 86,
86" to ecounter shafts 87, 87’ carrying eou nter
belts 89, 89/, and pulleys to the main shaft
(not S]flOWD) This is necessary in order to
create opposite rotation of the grinders which
are in contact with the razor. Said counter-
shaft 87/, as shown in Figs. 1, 3 and 4 is jour-

‘naled in lateral castings which constitute a
part of a movable portien of the frame.

The operation of the machine is as follows:
The razor 1s often first dismounted from the
small pin 32 entered through the
rear part, and said pin passed down between
the split guide-plates 31. The support 35 is
properly ad;] usted and the binding screw 30
turned home after which the rear clamping
disks 37 are employed to longitudinally align
the razor. The forward support is hke‘mse
changed to afford a proper bed for the razor
back. The table 13 is now pushed trans-

versely of the frame until the razor rests

In addition to

By this arrangement any

More- |

against the grinder 10? then in position for
active use. The feed screw 41 is now oper-
ated to advance the standard 5 with the
grinder head 8’, until the pressure from sald

-serew forces the said ﬂ'mnder against the ra-
zor which in turn is pressed a,ﬂ'aumst the op-

posing grinder. Grinding then begins., Itis
to be understood, however, that previously
the ﬂ'tmder-shafts 9, 95, are mow revolving,
Whlle the pulley 46 is hkemse in'motion. As
a consequence the grinders now rise and fall,
while at the same tlme the razor is made to

travel longitudinally bef{ween the grinders

until the latter have traversed the entire side
surtace. The feed movement or right line
travel of the razoris reversed and this act is

repeated until the debued amount has been
‘removed.

It 1s to be e‘zplamed that to coin pen%a,te for

varying curvatures in the razor, the entire as-

75
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semblaﬂ*e of parts, including the st&ndatds, -

the carriagestherefrom,the cylmdrleal shells,
the D‘rlnder-heads, the ﬂ'undemtm‘ether with
their shafts and pulleys are pivotally hung
upon and about the transverse bolts in the
brackets 3, 3/, 4, 4’.

It is ewdent that in lieu of removing the

handle of the razor and inserting the pin, as
before premised, the razor Wlth its handle

‘may be inserted in thetool-stock in the man-
ner described and shown in my patent re-

ferred to.
The tool-stock shown ] in my patnnted inven-

tion is more particularly adapted for razors
in the rough, so termed, and which have not
as yet been fitted with handles.

- What I claim is—

1. The combination with two oppomtely I'o-

:t&tlﬂﬂ‘ shafts suitably mounted, and their

n*rmdmﬂ' disks, of a self—centeunﬂ' or auto-

matwally ad] usta,ble table movable freely at

right angles to the longitudinal axis of said
shafts, tool-holder mounted on said table

and adapted to have right line reciprocations
1n parallelism with said shafts, and means
| for causing rise and fall of the grinder-car- . .

rying shafts, snbstantially as stated.

2. In combination with two movable sta,nd-
ards, one being fixed in position relatively to
the article to be ground, the other movable -

with respect to saad article, two axially ad-
justable heads affixed to said standards, each
standard to move transversely of the article,
one or more parallel rotary shafts, grinding
tools upon the shafts, a table movable freely

90
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transversely of the longitudinal axis of the

shafts, a tool holder adapted to reciprocate in

parallelism with said shafts, and a support

for the article to be ground and automati-
cally adjustable between the grinding tools,
snbstantially as and for purposes explained.

3. In machines for grinding tools, a fixed
standard, a movable standard, actuating feed
mechanism for the latter, vertically moving
carriages in sald standards, means for reeipro-
cating sald carriages, grinder-carrying heads
revoluble axially for adjustment, a series of

1z5
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shafts armed with grinders rotating inde-
pendently in said heads, the active grinders
to rotate oppositely and co-operate, substan-
tially as specified. |

4. In mechanism for grinding tools, the com-
bination with two oppositely rotating grind-
ers, a movable table, a tool stock thereon for
a tool which is free to adjust itself between
sald grinders, of rocking standards, adjust-
able grinder heads, carriages which support
sald heads and are attached to the standards,
and mechanism for eausing the grinders to
rise and fall while in rotation, substantially
as stated. |

5. In mechanism for grinding tools, a rock-
ing standard thereupon, a reciprocating car-
riage on the standard, a cylindrieal shell, a
grindertherein,and a series of shaftsadapted
for independent rotation in said head and
carrying grinders, combined with a continu-
ous rotary shaft, rocking levers and connect-
1ng rods to said carriage, and a variable con-
necting rod which unites the rocking levers
and the rotary shaft,substantially as set forth.

6. In a machine for grinding tools, the com-
bination with a rocking standard, a movable
carriage counterpoised therein and earrying
a series of rotating shafts with grinders, of a
fixed post, a removable templet thereon, a fin-
ger affixed to the movable carriage, and a

spring which interconnects the carriage and

post in order to cause the templet and finger
to co-operate, substantially as described.

7. In machines for grinding tools, a tool-
stock comprising an arbor, a transverse guide
pin at one end, two parallel plates adapted to
slide upon said pin, a clamping screw which
controlssaid plates,the twovertically grooved
guide plates,an adjustable post to support the
tool, and rear holding clamps, all operating
substantially as explained.

3. Incombination with two oppositelyrotat-

531,368

ing grinding disks, and a tool held therebe-

tween, a table freely movable to allow auto-

maticehangein the tool to compensate for loss

said table and play in grooves, a removable
gib fitted with anti-friction rolls and inter-
posed between the machine frame and the
standard, together with means by which lost
motion is obviated while the table is free to
move, substantially as set forth.

9. In mechanism for grinding tools, two op-
posifely rotating grinders adapted to rise and
fall while in rotation, a freely movable table

 fitted with a tool-stock adapted to reciprocate

in a direction normal to the plane of rotation
of the cutters, combined with a rocking feed
lever carried by the table, and meansfor cans-
ing the feed lever to rock, comprising a con-
tinuously moving worm, and worm gear, a re-
volving pin-plate, an oscillating finger, to-

45

i in material, a series of balls which support

50
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gether with connections from the feed-lever -

to the finger, and fromn the finger to the pin-
plate, substantially as explained. -
10. In mechanism for grinding tools, a
freely movable table carrying a tool rest, a re-
ciprocating tool-stock, and an oscillating feed
lever, with means for operating said lever,
combined with two oppositely rotating grind-
er-heads and grinders mounted on independ-
ently revolving shafts, mechanism for recip-
rocating the grinder-heads comprising cor -
necting rods, oscillating levers, a continu-

ously rotary main shaft, and a variable con-

necting rod, composed of jointed arms hav-
ing horizontal and vertieal serew adjustment,
substantially as stated.
In testimonywhereof Iaffix my signature in
presence of two witnesses. |
JAMES J. FIFIELD.
Witnesses:
H. E. LODGE,
K. K. BOYNTON.
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